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Production  of  White  Light  by  Mixing  the  Colours  of  the 
Spectrum.  By  Stroumbo  (Compt.  rend,  103,  737— 738).— The 
spectrum  is  produced  by  means  of  a  prism  which  is  arranged  so  that  it 
can  rotate  about  an  axis  parallel  with  its  faces.  When  tlie  prism  is 
made  to  rotate  witli  sufficient  rapidity,  the  spectrum  is  replaced  by 
a  band  of  white  light.  The  extreme  red  of  the  spectrum,  however, 
always  remains  coloured,  because  whilst  all  the  other  colours  pass 
their  position  of  minimum  deviation,  the  red,  which  is  the  least 
refrangible,  does  not  become  mixed  with  any  other  colours.  It  is 
advisable  to  intercept  this  portion  of  the  spectrum  by  means  of  a  small 
screen.  C.  H.  B. 

Spectra  of  the  Methyl-derivatives  of  Hydroxyanthraquinone. 
By  C.  LiEBERMANN  and  S.  V.  KosTANECKi  (Ber.,  19,  2327—2332).— 
The  compounds  are  best  examined  in  solution  in  pure  concentrated 
sulphuric  acid.  The  eight  known  dihydroxyanthraquinones  can  be 
distinguished  from  one  another  by  the  spectra  of  their  sulphuric  acid 
solutions. 

The  methyl  homologues  have  almost  exactly  the  same  properties  as 
the  original  substances,  and  as  this  analogy  extends  to  the  spectra  it 
is  often  possible  to  determine  the  constitution  with  very  small 
amounts  of  substances.  The  difference  in  the  spectra  caused  by  the 
bubstitution  of  one  methyl-group  is  extremely  small,  bat  this  difference 
increases  visibly  with  the  number  of  methyl-groups. 

The  relation  of  ohrysophanic  acid  to  chrysazine,  previously  sug- 
gested {Annalen,  183)  on  the  strength  of  their  similar  chemical 
properties,  is  supported  in  a  striking  manner  by  the  spectra  of  the  two 
compounds. 

A  table  of  spectra  of  methyl  homologues  and  the  compounds  from 
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whicli  they  are  derived,  and  tables  sTiowing  the  relation  of  the 
trihydroxyanthraquinones  to  each  other  and  to  their  methyl-deriva- 
tives, are  given  (compare  also  Kriiss,  Abstr.,  1885,  949). 

K  H.  M. 
Preparation  of  Calcmm  Sulphide  with  a  Violet  Phospho- 
rescence. By  A.  Yerneuil  (Coynpt.  rend.,  103,  600 — 603). — 20 
grams  of  finely  powdered  calcium  oxide  prepared  by  heating  the  very 
dense  shell  of  Hyjpopus  vulgaris,  is  intimately  mixed  with  6  grams  of 
salphnr  and  2  grams  of  starch  ;  and  8  c.c.  of  a  solution  of  0'5  gram  of 
basic  bismuth  nitrate  and  100  c.c.  of  absolute  alcohol  acidified  with  a 
few  drops  of  hydrochloric  acid,  are  added.  The  mixture  is  exposed 
to  the  air  until  the  greater  part  of  the  alcohol  has  evaporated,  and  is 
then  heated  in  a  covered  crucible  at  a  cherry-red  heat  for  20  minutes. 
When  completely  cooled,  the  upper  layer  of  calcium  sulphate  is 
removed,  and  the  calcined  mass  powdered  and  again  heated  at  the 
same  temperature  for  15  minutes.  If  the  temperature  has  not  risen 
too  high,  the  product  is  granular  and  friable ;  if  powdered  a  second 
time,  the  brilliancy  of  the  phosphorescence  is  considerably  diminished. 
The  violet  colour  of  the  phosphorescence  is  due  to  the  presence  of  the 
small  quantity  of  bismuth. 

The  phosphorescence  of  calcium  sulphide  is  not  materially  increased 
by  the  presence  of  0*1  per  cent,  of  the  sulphides  of  antimony, 
cadmium,  mercury,  tin,  copper,  lead,  uranium,  platinum,  zinc,  or 
molybdenum,  but  these  substances  impart  a  bluish-green  or  yellowish- 
green  tinge  to  the  phosphorescence.  Sulphides  of  cobalt,  nickel,  iron, 
and  silver  diminish  the  phosphorescence,  whilst  manganese  produces 
the  orange  shade  observed  by  Becquerel. 

A  mixture  of  calcium  oxide  100  parts,  sulphur  30  parts,  starch 
10  parts,  and  lead  acetate  0*035  part,  yields  a  sulphide  with  a  beautiful 
yellowish-green  phosphorescence,  but  if  the  proportion  of  lead  acetate 
is  increased  to  0'4  part,  the  green  colour  disappears  and  the  phospho- 
rescence becomes  yellowish-white,  and  diminishes  considerably  in 
intensity.  With  1'6  part  of  lead  acetate,  the  yellow  tint  is  more 
marked,  and  with  3"5  parts  the  phosphorescence  is  orange-yellow. 
With  a  greater  proportion  of  the  lead  salt,  the  product  has  a  greyisli 
tint  and  does  not  phosphoresce  at  all. 

Calcium  sulphide  obtained  by  reducing  the  pure  sulphate  in  a 
current  of  hydrogen  or  carbonic  oxide,  shows  no  phosphorescence,  and 
that  prepared  by  heating  the  sulphate  with  starch  shows  only  very 
slight  phosphorescence;  hence  it  would  seem  that  pure  calcium 
sulphide  is  not  phosphorescent,  and  that  the  phenomenon  is  due  to  the 
presence  of  small  quantities  of  silica,  magnesium,  phosphates,  and 
alkalis  derived  from  the  shells  from  which  the  lime  is  prepared. 

As  a  general  rule,  substances  which  cause  the  calcium  sulphide  to 
frit  slightly  when  heated,  increase  the  brilliancy  of  the  phospho- 
rescence. 

The  product  obtained  by  heating  a  mixture  of  strontium  carbonate 
100  parts,  sulphur  30  parts,  and  arsenious  oxide  5  parts,  shows  a 
greenish-blue  phosphorescence  if  the  strontium  carbonate  has  been 
prepared  from  the  chloride  and  ammonium  carbonate,  but  the 
phosphorescence  is  greenish-yellow  if  the   strontium   carbonate  has 
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been  precipitated  by  means  of  sodium  carbonate.  The  difference  is 
due  to  the  retention  of  a  small  quantity  of  alkali  by  the  strontium 
carbonate.  C.  H.  B. 

Fluorescence  of  Manganese  Compounds  in  a  Vacuum  under 
the  Influence  of  the  Silent  Discharge.  By  L.  De  Boisbaudran 
{Gompt.  rend.,  103,  468 — 471). — All  the  sulphates  used  in  these 
experiments  were  heated  to  dull  redness,  and  the  carbonates  and 
oxides  were  strongly  heated. 

Manganese  sulphate  alone,  and  trimanganese  tetroxide  prepared 
from  the  carbonate,  show  no  fluorescence. 

Calcium  sulphate  alone  gives  a  feeble  fluorescence  with  a  continuous 
spectrum,  but  if  it  contains  a  trace  of  manganese  sulphate  it  gives  a 
brilliant  green  fluorescence,  the  spectrum  of  which  consists  of  a  broad 
band  which  begins  at  about  6600,  attains  its  maximum  intensity  at 
about  5400,  and  fades  away  between  the  blue  and  the  violet. 

Calcium  carbonate  alone  shows  a  feeble  fluorescence,  but  if  mixed 
with  a  small  quantity  of  manganese,  it  shows  a  brilliant  orange-yellow 
fluorescence  characterised  by  a  band  which  begins  about  6700, 
attains  its  maximum  intensity  at  about  5890,  and  fades  away  at  5260. 
This  fluorescence  is  much  more  strongly  marked  than  that  observed 
with  the  sulphates. 

Magnesium  sulphate  alone  gives  a  faint  greenish  fluorescence,  but  if 
mixed  with  manganese  sulphate  it  gives  a  brilliant  red  fluorescence 
characterised  by  a  band  which  begins  nebulously  at  about  6720, 
attains  its  maximum  at  6200,  and  fades  away  at  about  5540. 

Magnesium  carbonate  mixed  with  manganese  shows  the  same 
fluorescence  as  the  sulphates. 

Zinc  sulphate  alone  shows  a  feeble  rose-coloured  fluorescence,  but  if 
mixed  with  manganese  sulphate  it  shows  an  orange-red  fluorescence, 
which  is  characterised  by  a  band  which  begins  nebulously  at  6720, 
attains  a  maximum  at  about  6280,  and  fades  away  near  5380, 

Cadmium  oxide  alone  or  mixed  with  manganese  oxide  gives  no 
fluorescence.  Cadmium  sulphate  alone  shows  only  a  feeble  pale 
greenish-yellow  fluorescence,  but  if  it  is  mixed  with  manganese  sulphate 
it  gives  a  very  brilliant  yellowish-green  fluorescence,  the  spectrum  of 
which  consists  of  a  broad  band  which  begins  at  6620,  attains  its 
maximum  at  5590,  and  fades  away  at  about  4560.  This  is  the  most 
brilliant  of  all  the  manganese  fluorescences. 

Strontium  sulphate  alone  shows  a  pale  lilac  fluorescence  with  a 
continuous  spectrum,  and  the  carbonate  or  oxalate  after  being  strongly 
heated  shows  a  blue  fluorescence.  These  fluorescences  are  not 
materially  affected  by  the  presence  of  manganese. 

Lead  sulphate  alone  gives  a  feeble  violet  fluorescence,  but  if  mixed 
with  manganese  sulphate  it  gives  a  beautiful  yellow  fluorescence 
characterised  by  a  band  which  begins  at  about  6560,  attains  its 
maximum  at  bt20 — 5760,  and  ends  at  5310 — 5260.  Lead  oxide, 
whether  pure  or  mixed  with  manganese,  gives  no  notable  fluorescence. 

Beryllium  sulphate  alone  gives  a  somewhat  marked  green  fluo- 
rescence, but  if  it  is  mixed  with  a  trace  of  manganese  sulphate  the 
fluorescence  is  stronger  and  is  yellowish-green.     It  gives  a  spectrum 
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consisting  of  a  fairly  brilliant  band  which  begins  at  6690,  attains  a 
maximum  at  6640,  and  fades  away  at  4840 — 4800.  An  excess  of 
beryllium  sulphate  prevents  the  development  of  the  manganese 
fluorescence. 

The 'Character  of  the 'fluorescence  and  the  position  and  character  of 
the  bands  in  its  spectrum  vary  with  the  nature  of  the  substance  with 
which  the  manganese  is  mixed.  These  fluorescences  constitute  an 
extremely  delicate  test  for  manganese.  C.  H.  B. 

Fluorescence  of  Bismuth  CompoTinds.  By  L.  De  Boisbaudean 
(Compt.  re7}d.,  103,  629 — 631). — Bismuth  sulphate  alone,  previously 
heated  to  dull  redness,  shows  no  fluorescence  when  subjected  to  the 
action  of  the  silent  electrical  discharge  in  a  vacuum,  but  the  admixture 
of  small  quantities  of  this  salt  with  various  other  sulphates  confers 
upon  them  the  power  of  fluorescing  under  these  conditions.  In  all 
cases,  the  sulphates  were  previously  heated  to  dull  redness.  If  the 
proportion  of  bismuth  is  gradually  increased,  the  fluorescence  at  first 
increases  in  brilliancy,  attains  a  maximum,  then  becomes  weaker,  and 
finally  disappeai^s  even  whilst  the  proportion  of  bismuth  is  still  very 
small. 

With  calcium  sulphate,  the  fluorescence  is  orange-red,  and  its 
spectrum  consists  of  a  band  which  begins  very  nebulously  at  6730, 
attains  its  maximum  intensity  at  6140,  and  fades  away  gradually  at 
about  5780.  With  strontium  sulphate,  the  fluorescence  is  orange,  and 
is  more  brilliant  than  with  the  calcium  salt.  Its  spectrum  consists  of 
a  band  which  begins  very  nebulously  at  6640,  attains  its  maximum 
intensity  at  5980,  and  fades  away  at  about  5637.  With  barium 
sulphate,  the  fluorescence  is  redder  than  with  calcium  sulphate,  and  is 
characterised  by  a  band  which  begins  nebulously  at  6540,  attains  its 
maximum  intensity  at  about  6220,  and  fades  away  gradually  at 
5840 — 5850.  With  magnesium  sulphate,  the  fluorescence  is  still 
redder  but  is  not  so  brilliant  as  in  the  preceding  cases.  It  is  charac- 
terised by  a  band  which  begins  nebulously  at  6750 — 6760,  attains  its 
maximum  intensity  at  6320 — 6330,  and  fades  gradually  away  at  about 
5860.  The  fluorescence  of  the  corresponding  oxides  is  not  appreciably 
aftected  by  the  presence  of  bismuth  oxide.  No  fluorescence  was 
observed  with  zinc,  cadmium,  and  lead  sulphates,  or  zinc  and  cadmium 
oxides,  in  the  presence  of  bismuth. 

The  spectrum  of  this  fluorescence  is  a  more  delicate  test  for 
tbismuth  than  the  spark  spectrum.  C.  H.  B. 

Electrical    Cjonductivity  of    Gases    and   Vapours.      By   J. 

LuviNi  (Compt.  rend.^  103,  495 — 497). — The  author's  experiments, 
combined  with  those  of  previous  investigators,  show  that  gases  and 
vapours  at  any  temperature  or  pressure  are  perfect  insulators,  and 
cannot  be  electrified  by  internal  friction  or  friction  with  solids  and 
liquids.  Measurements  were  made  by  observing  the  divergence 
between  a  |)ith  ball  suspended  by  cocoon  silk  and  a  brass  sphere 
suspended  in  the  same  way  in  an  atmosphere  of  the  gas  to  be 
examined,  both  sphere  and  pith  ball  being  electrified.  The  gases  used 
were  air  saturated  with  moisture   at   various   temperatures  between 
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16°  and  100°,  moist  hydrogen,  moist  carbonic  anhydride,  mercury 
vapour  at  100^,  vapour  of  ammonium  chloride,  air  heated  by  burning 
charcoal  and  by  a  candle  flame,  smoke  from  a  smouldering  candle- 
wick,  vapours  from  burnt  sugar,  incense,  &c. 

The  belief  that  gases  at  very  low  pressures  or  high,  temperatures 
are  conductors  arises  from?  a  confusion  between  resistance  to  a 
disruptive  discharge  and  resistance  to  a  conductive  discharge. 

All  theories  in  which  gases  and  vapours  are  regarded  as  conductors 
or  capable  of  being  electrified  by  friction  must  be  abandoned. 

C.  H.  B. 

Relation  of  the  Conductive  Capacity  of  Grases  to  their 
Temperature.  By  A.  Winkelmann  {Aym.  Phys.  Chem.  [2],  29", 
G8 — 113j. — In  these  experiments,  the  conductive  capacity  is  deter- 
mined by  means  of  three  horizontal  copper  plates  immersed  in  the  gas 
and  separated  from  one  another  by  glass  balls,  the  upper  and  lower 
plates  being  maintained  at  fixed  and  diiferent  temperatures.  The 
temperature  of  each  plate  was  indicated  by  a  delicate  thermometer. 

The  results  obtained  are — 

For  air,  mean  of  four  experiments  . . .....      0*00206' 

,,    carbonic  anhydride,  four  experimenos 000366' 

,,    hydrogen,  two  experiments 0'00206' 

The  heat  given  off  by  a  plate  immersed  in  a  gas  is  different  accord- 
ing to  its  orientation,  hence  that  given  off  by  a  given  area  cannot  be 
determined  from  the  rate  of  cooling  of  the  whole.  H.  K.  T. 

Electrical  Conductivity  of  Solid  Substances  at  a  High 
Pressure-  By  L.  Gkaetz  (Ann.  Phys.  Chem.  [2],  29,  314—330).— 
Hitherto  our  knowledge  of  the  conductivity  of  electrolytes  is  derived 
for  the  most  part  from  results  obtained  with  the  substances  in  the 
dissolved  and  not  in  the  fused  condition.  Although  it  is  a  priori  to 
be  expected  that  the  law  governing  these  phenomena  in  the  case  of 
a  homogeneous  media  would  be  of  a  simpler  character  than  those  in 
the  case  of  heterogeneous  media,  namely,  a  solution  of  salt  in  water, 
yet  the  result  of  experience  is  the  reverse. 

The  only  generalisation  at  present  deduced  is  that  solid  substances 
are  not  conductors  at  low  temperatures,  but  their  conductivity 
commences  at  temperatures  far  below  the  melting  point,  and  increases 
with  the  temperature. 

If  then  this  increase  of  conductivity  is  due  to  an  increase  of  mole- 
cular mobility  and  of  the  number  of  molecular  impacts,  increase  of 
pressure  without  alteration  of  temperature  should  be  effective  to  a 
like  degree.  In  the  paper,  this  point  is  examined  by  means  of  a 
compression  apparatus,  capable  of  giving  a  pressure  of  upwards  of 
4000  atmospheres.  The  results  are  given  for  the  halogen-compounds 
of  lead  and  silver,  and  for  sodium  nitrate.  The  substances  examined 
are  divisible  into  two  classes,  in  the  o-ne  of  which,  with  application  of 
maximum  pressure,  the  resistance  rapidly  decreases  to  a  constant 
point,  and  in  the  other  this  minimum  resistance  is,  under  the  same 
condition,   only  attained  after  several  hours.      To  the  former  class. 
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belong  the  halogen-compounds  of  silver,  to  the  latter  those  of  lead 
and  sodium  nitrate.  In  the  paper  full  details  are  given  of  the 
apparatus  used,  and  of  the  methods  of  experiments;  the  results  are 
tabulated.  V.  H.  V. 

Specific  Heats  of  Homologous  Series  of  Liquid  Organic 
Compounds.  By  R.  Schiff  (Annalen,  234,  300 — 337). — The  author 
has  determined  the  specific  heats  of  a  large  number  of  hydrocarbons, 
acids,  alcohols,  and  ethereal  salts,  at  different  temperatures,  and  has 
arrived  at  the  following  results.  All  the  ethereal  salts  of  fatty  acids 
of  the  formula  Cnii2>iO-^  have  the  same  specific  heat  at  the  same 
temperature. 

The  specific  heat  of  these  substances  at  t  is  represented  by  the 
equation  K^  =  0'4416  +  0"00088;^,  and  the  mean  specific  heat  between 
i  and  t'  by  Ct  -  f  =  0-4416  +  0-00044(^  +  t'). 

Kt  = 

For  methyl  benzoate 0-363     +  0-000750^. 

„    ethyl  benzoate 0-374     +  0-000750^. 

„    propyl  benzoate    0-383     +  0-000750^. 

Methyl  phenoxide  and  creso-oxide    . .      04054  +  0-00086^. 

xylenoxide 0-4170  +  0-00086?^. 

Ethyl  and  propyl  phenoxide 1  q.^^SS  +  0-00086^ 

„      creso-oxide J 

Benzene,    toluene,    meta-    and    para- ]^ -^.0004^    .    0-00104'^/ 
xylene    J 

Ethylbenzene,  pseudocumene,  mesityl- 1  ^.OQOQ    .    o-OOlO'i'^/ 

ene J 

Propylbenzene,  cymene 0'400     +  0*001043^. 

Acetic  acid    "1 

Propionic  acid ^0-440    +  0'001418j^. 

Butyric  acid J 

Isobutyric  acid j  p.^gj,        o-001418«. 

Valeric  acid J 

Formic  acid 0-4966  +  0-000709^. 


Pawlewsky  (Abstr.,  1883,  276)  has  pointed  out  that  the  critical 
temperature  of  the  ethereal  salts  of  the  fatty  acids  is  182°  higher 
than  their  boiling  point. 

The  author  divides  the  distance  between  the  absolute  zero  and  the 
critical  temperature  of  an  ethereal  salt  into  100  equal  parts,  which  he 
terms  critical  degrees. 

In  the  table  (p.  7)  LX  cr  represents  60  of  these  critical  degrees ; 
Klx  the  true  specific  heat  at  this  temperature ;  Dj^x  the  sp.  gr.  at 
this  temperature,  and  KDjx  the  product  of  these  two  A^alues. 

Equal  volumes  of  these  substances  have  the  same  specific  heat  at 
the  same  "  critical  degree." 

The  author  disputes  the  accuracy  of  the  conclusions  which 
De  Heen  (Physique  comparee,  39)  draws  from  his  researches  on  this 
iSiibject,  and  he  also  criticises  the  results  obtained  by  v.  Reis. 
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Ethyl  acetate 

Propyl  formate  . . . . 
Methyl  propionate. . 
Isobutyl  formate  . . . 

Propyl  acetate 

Ethyl  propionate  . . . 
Methyl  isobutyrate 
Methyl  butyrate. .  . . 
Isoamyl  formate  .  . . 
Isobutyl  acetate, .  . . 
Propyl  propionate. . 
Ethyl  butyrate  . . . . 
„  isobutyrate  . . 
Methyl  valerate. .  . . 
Isoamyl  acetate  . .  . . 
Isobutyl  propionate 
Propyl  butyrate. .  . . 

,,      isobutyrate  . 

Ethyl  valerate 

Amyl  propionate. . . 
Isobutyl  butyrate  . . 

„  isobutyrate 
Propyl  valerate  . .  . . 
Isoamyl  butyrate    . . 

„  isobutyrate 
Isobutyl  valerate.  . . 
Isoamyl  valerate  . . . 


LXcr. 

Klx. 

Dlx. 

KDlx. 

46-2 

0-4822 

0-8671 

0-418 

48-6 

0 -4844 

0  -8629 

0-418 

47-9 

0  -4837 

0-8801 

0-425 

58-2 

0  -4928 

0  -8449 

0-416 

61-6 

0-4958 

0-8420 

0-417 

59-6 

0-4940 

0  -8455 

0-417 

56-1 

0 -4910 

0-8487 

0-417 

61-5 

0 -4957 

0  -8544 

0-423 

74-4 

0  -5070 

0-8223 

0-417 

70-2 

0  -5034 

0 -8195 

0-412 

73-8 

0  -5065 

0 -8266 

0-418 

71-4 

0  -5044 

0  -8256 

0-415 

66-0 

0  -4997 

0-8214 

0-410 

69-6 

0-5028 

0  -8291 

0-416 

85-2 

0-5165 

0-8047 

0-415 

82-2 

0-5139 

0  -8059 

0-414 

86-4 

0-5177 

0  -8050 

0-416 

81-0 

0-5129 

0 -8047 

0-413 

80  7 

0-5126 

0  -8066 

0-413 

97-2 

0-5271 

0-7979 

0-420 

94-5 

0-5247 

0-7891 

0-413 

89-1 

0-5200 

0  -7908 

0  -411 

93-3 

0-5237 

0  -7943 

0-416 

107-1 

0-5358 

0-7841 

0-420 

100-5 

0-5300 

0-7806 

0  -413 

102-0 

0-5313 

0-7775 

0-413 

112-5 

0  -5406 

0  -7794 

0-421 

w.  c.  w. 

Saturation  of  Normal  Arsenic  Acid  with  Barium  Hydroxide. 
By  C.  Blarez  (Compt.  rend.,  103,  74i6). — The  developments  of  heat 
accompanying  the  addition  of  successive  equivalents  of  barium 
hydroxide  to  a  dilate  solution  of  arsenic  acid  are  given  in  the 
following  table  : — 

1st  equivalent  develops  +  14-00 
2nd  „  „        +  27-75 

3rd  „  „        H-  43-25 

4th  „  „        +  43-50 

6th  „  „        4-  44-00 

The  phenomena  are  not  similar  to  those  observed  when  arsenic 
acid  is  neutralised  by  alkalis,  lime,  or  strontia.  Cochineal  and 
helianthin  change  when  the  first  function  of  the  acid  is  somewhat 
more  than  neutralised,  but  phenolphthalein  indicates  accurately  the 
neutralisation  of  the  second  acid  function.  Even  in  presence  of 
four  or  five  equivalents  of  baryta,  the  precipitate  is  tribarium  arsenate, 
a  result  different  from  that  obtained  when  arsenic  acid  is  neutralised 
with  lime  or  strontia,  or  when  orthophosphoi ic  acid  is  neutralised 
with  baryta.  C.  H.  B. 
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Saturation  of  Arsenic  Acid  with  Calcium  and  Strontinm 
Oxides.  By  C.  Blarkz  (Gompt.  rend.,  103,  689— 640).— The  heat 
developed  bj  the  saturation  of  a  normal  solution  of  arsenic  acid  bj 
means  of  calcium  or  strontium  oxide  in  aqueous  solution  is  given  in 
the  following  table  : — 

Calcium  Strontium 

oxide.  oxide. 

First  equivalent ]4"5  14"  17 

Second  equivalent 12*5  ]2'33 

Third  „  2-52  3-88 

Fourth         „  0-28  1-03 

Fifth  „  0-25  — 

Neutralisation  with  the  first  equivalent  is  distinctly  indicated  by 
cochineal,  but  less  distinctly  by  methyl-orange,  and  neutralisation 
with  the  second  equivalent  is  indicated  fairly  well  by  phenolphthalein. 
The  arsenate  precipitated  on  addition  of  three  equivalents  of  base  is 
somewhat  variable  in  composition,  but  approximates  to  the  tribasic 
salt.  Witb  four  and  five  equivalents,  the  precipitated  arsenate  is 
somewhat  basic.  The  much  greater  tendency  of  calcium  and  stron- 
tium arsenates  to  dissociate  in  presence  of  water,  distinguishes  them 
from  the  corresponding  phosphates.  C.  H.  B. 

Sodium  Glycerolate.  By  de  Foecrand  (Compt.  rend.,  103,  596— 
599). — Sodium  glycerolate,  CsHvNaOa,  was  prepared  by  Lett's  method 
(Ber.,  5,  159).  Heat  of  solution  at  16°,  C3,H7Na03,C2H60,  -  1-08  cal.; 
C3H7Na03,  -}-  1*07.  From  these  values,  and  the  heat  of  solution  and 
neutralisation  of  glycerol,  and  the  heat  of  solution  of  alcohol  as 
determined  by  Berthelot,  it  follows  that — 

C3H5(OH)3  liq.  +  NaHO  solid  +  C^HeO  liq. 

=  H2O  solid  +  C3H7Na03  solid develops  +  16*60  cal. 

C3H8O3  liq.  +  NaHO  solid  =  CsH^NaOa  solid 

+  H20.solid „        +12-02   „ 

and  hence — 

CaH^NaOa  solid  +  C2H6O  liq.  = 

C3H,Na03,C2H60  solid „         +    4-58,, 

This  result  confirms  the  view  that  the  substitution  of  sodium  takes 
place  in  the  glycerol  and  not  in  the  ethyl  alcohoL 

C3H8O3  liq.  +  Na  solid  =  C3H7Na03  solid  + 

H  gas develops  +43-89   cal. 

2C3H8O3  +  Na^O  solid  =  2C3H7Na03  solid  + 

H,Osolid ,,        +29-02x2,, 


and  lastly- 

jHgOa  liq 
C3H7]Sra 

This    result    shows   that    the    formation    of    CaHTNaOgjCsHaO   is 


C3H803liq.  +  CaHsNaO  diss.,  in  TiCgHeO  liq.  = 

C3H7]Sra03,C2H60  solid,  ppt.  in  wCaHeO  liq.  „        +      392 
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exothermic,   whilst  the  precipitation   of   CaHvNaOa  alone  would    be 
endothermic. 

The  alkaline  glycerolales  possess  a  somewhat  general  property  of 
uniting  with  one  molecule  of  monohydric  alcohols  to  form  crystal- 
lisable  compounds.  The  thermochemical  data  show  that  polyhydrio 
alcohols  yield  more  stable  derivatives  than  monohydric  alcohols. 

C.  H.  B. 

Heat  of  Evaporation  of  Homologous  Carbon-compounds. 
By  R.  ScHiFF  (Annalen,  234,  338 — 350). — The  authar  uses  an  appa- 
ratus partly  constructed  of  silver,  which  is  so  arranged  as  to  prevent 
the  vapour  of  the  boiling  liquid  being  superheated,  and  also  to  ensure 
the  dryness  of  the  vapour  before  it  enters  the  calorimeter,  two  points 
to  which  sufficient  attention  has  not  been  directed  in  the  ditf'erent 
forms  of  apparatus  used  by  Berthelot  {Mecanique  Ghimique,  1,  289), 
Brix  {Ann.  Ghim.  Fhys.,  55),  and  Depretz  (Ann.  Chim.  Fhys.,  24, 
323). 

The  author's  tabulated  results  show  that  the  heat  of  evaporation 
decreases  as  the  molecular  weight  increases.  In  the  case  of  isomerides, 
the  substance  with  the  lowest  boiling  point  has  the  lowest  heat  of 
evaporation.  The  results  confirm  Trouton's  statement  that  the 
molecular  heats  of  evaporation  are  proportional  to  the  absolute  tem- 
perature at  which  the  evaporation  takes  place  (PhiLMag.  [5],  18,  84). 
The  coefficient  of  expansion  at  0"  is  inversely  proportional  to  the 
absolute  temperature  of  the  boiling  point  under  the  normal  pressure. 

w.  c.  w. 

Development  of  Heat  when  Powders  are  Moistened.    By  F. 

Meissner  (Ann.  Phys.  Ghem.  [2],  29,  114 — 131). — The  author  uses  two 
experimental  methods,  a  thermometric  and  a  calorimetric.  In  the  first, 
weighed  quantities  of  the  carefully  dried  powder  and  of  water  are 
brought  together  in  a  small  glass  vessel,  their  temperature  having 
been  carefully  noted  before  mixing.  The  rise  in  temperature  pro- 
duced is  recorded  from  time  to  time  by  a  delicate  thermometer 
immersed  in  the  mixture.  The  second  set  of  experiments  were  con- 
ducted in  a  Bunsen's  calorimeter.  The  substances  experimented 
on  were  ignited  silica,  *'  magnesia  alba,"  glass  powder,  emery  and 
animal  charcoal  with  water,  benzene,  amyl  alcohol,  and  glycerol. 

For  water  and  silica,  the  author  finds  a  rise  in  temperature  of  3"8 — 
4'5°  C,  with  initial  temperatures  ranging  from  0 — 19°  ;  this  result 
is  contrary  to  that  of  Jungk  (Ann.  Phys-.  Ghem.,  125,  292),  who 
states  that  with  initial  temperatures  below  4°  there  is  absorption  of 
heat. 

The  author  considers  that  the  development  of  heat  is  due  to  the 
expansion  of  the  colloid  when  moistened,  or  that  potential  molecular 
energy  is  converted  into  heat.  H.  K.  T. 

Determination  of  the  Specific  Gravity  of  Soluble  Sub- 
stances. Bj  L.  Zehnder  (Ann.  Phys.  Ghem.  [2],  29,  249 — 263). — 
In  this  paper,  a  simple  method  for  the  determination  of  the  specific 
gravity  of  soluble  substances  is  described,  by  means  of  which  results 
accurate  to  the  one-thousandth  part  can  be  readily  obtained.  The  prin* 
cipie  of  it  is  as  follows  : — The  substance  to  be  determined  is  weighed 
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in  the  pyknometer,  and  the  latter  is  then  placed  in  an  inverted  position 
under  water,  so  that  the  solid  substance  falls  out,  the  air  from  the 
pyknometer  being'  at  the  same  time  collected  by  a  funnel  provided 
with  a  bent  tube,  and  completely  filled  with  water ;  from  this  funnel 
the  air  is  retransf erred  to  the  pyknometer,  which  is  then  again 
weighed  ;  thus  is  obtained  the  weight  of  a  volume  of  water  equal  to 
that  occupied  by  the  weight  of  the  substance  taken,  which  relation 
gives  directly  the  specific  gravity.  To  collect  the  displaced  air,  the 
pyknometer  is  inverted  under  a  funnel  provided  with  a  delivery- tube, 
twice  bent,  and  ending  in  a  capillary  opening,  by  means  of  which  the 
air  is  again  decanted  into  the  pyknometer. 

This  method  requires  the  following  determinations :  the  weight  of 
the  substance  whose  sp.  gr.  is  to  be  determined,  the  weight  of  the 
water  replaced  by  it,  and  the  capacity  of  the  pyknometer ;  the  differ- 
ence between  them  is  the  volume  of  air  ;  this  is  corrected  for  differences 
of  temperature  and  pressure  during  the  determination,  and  the  cor- 
rected volume  of  air  subtracted  from  the  capacity  of  the  pyknometer 
gives  the  corrected  volume  occupied  by  the  substance ;  on  dividing  the 
weight  of  the  substance  by  the  latter  value,  the  specific  gravity  is 
obtained.  The  special  precautions  to  be  adopted  are  discussed  in  full, 
and  determinations  are  given  of  common  salt  and  sugar  candy,  the 
results  of  which  are  fairly  satisfactory.  V.  H.  Y. 

Tension  of  Dissociation  of  Ammonium  Hydrogen  Carbonate. 

By  Berthelot  and  Andr^  (Compt.  rend.,  103,  665 — 671). — The 
decomposition  of  ammonium  hydrogen  carbonate  by  water  increases 
only  very  slightly  with  an  increase  in  the  proportion  of  water,  and 
the  maximum  change  is  not  effected  until  after  a  considerable  lapse 
of  time.  The  heat  of  dissolution  of  1  gram-mol.  in  25  litres  of  water 
is  —  6"85  cal. ;  whilst  the  heat  of  dissolution  in  6 — 8  litres  is 
—  6'2  cal. 

Perfectly  dry  ammonium  hydrogen  carbonate  has  no  sensible 
tension  of  dissociation  at  ordinary  temperatures  in  presence  of  air, 
ammonia,  or  carbonic  anhydride,  under  a  pressure  of  two-thirds  of  an 
atmosphere.  Even  when  a  current  of  these  gases  is  passed  over  the 
salt,  the  evidence  of  any  dissociation  is  extremely  slight.  That  the 
salt  does,  however,  possess  a  distinct,  though  extremely  small,  vapour- 
tension,  is  shown  by  the  fact  that  if  it  is  left  in  a  closed  space  over 
sulphuric  acid,  the  latter  increases  in  weight,  and  crystals  of  ammo- 
nium hydrogen  sulphate  form  on  the  edge  of  the  dish  containing  it. 

These  results  are  materially  affected  by  the  presence  of  very  small 
quantities  of  water.  If  the  water  is  entirely  in  the  state  of  vapour, 
it  exerts  but  little  influence  on  the  vapour-tension  of  the  salt,  but  the 
effect  is  much  greater  in  presence  of  liquid  water,  and  if  the  salt  is 
placed  in  a  closed  space  in  which  there  is  also  a  vessel  containing  water, 
the  latter  increases  in  weight  owing  to  absorption  of  ammonia. 

The  three  constituents  of  the  salt  do  not  play  the  same  part  in  its 
dissociation.  Carbonic  anhydride  and  ammonia  are  without  influence 
on  its  vapour-tension  at  the  ordinary  temperature,  whilst  water 
determines  its  decomposition  independently  of  the  ordinary  laws  of 
dissociation.  G.  H.  B.     ' 
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Decomposition  of  Ammonium  Hydrogen  Carbonate  by 
Water  and  Diifasion  of  the  Ammonia  through  the  Atmo- 
sphere. By  Berthklot  and  Andre  (Gompt.  rend.,  103,  716 — 721). 
— A  concentrated  solution  of  ammonium  carbonate,  containing 
ammona  and  carbonic  anhydride  in  the  ratio  1  :  1"85,  was  placed 
in  a  closed  space,  which  also  contained  a  vessel  with  a  known  weight 
of  water.  The  atmosphere  contained  carbonic  anhydride,  but  no 
appreciable  quantity  of  ammonia.  At  first,  the  quantity  of  carbonic 
anhydride  absorbed  by  the  water  in  the  second  vessel  was  relatively 
greater  than  the  quantity  of  ammonia,  but  after  about  eight  days  the 
distribution  of  ammonia  and  carbonic  anhydride  was  uniform  in  both 
vessels.  Similar  results  were  obtained  with  dilute  solutions,  and  it 
follows  that  pure  water,  in  an  atmosphere  containing  a  small  quantity 
of  ammonia  and  a  relatively  much  larger  quantity  of  carbonic  anhy- 
dride, tends  to  reform  the  acid  carbonate,  a  result  probably  due  to 
the  fact  that  the  carbonic  anhydride,  by  reason  of  its  greater  insolu- 
bility, maintains  a  higher  tension  in  the  atmosphere.  The  diffusion 
of  ammonia  from  water  to  air  in  presence  of  carbonic  anhydride  does 
not  take  place  in  accordance  with  the  same  laws  as  the  diffusion  in 
the  absence  of  any  gas  which  can  combine  with  the  ammonia.  The 
rate  of  diffusion  of  free  ammonia  from  its  aqueous  solution  into  the 
air  is  very  much  more  rapid  than  the  diffusion  of  ammonia  in  combi- 
nation with  carbonic  acid.  The  diffusion  of  free  ammonia  is  accele- 
rated by  the  presence  of  sulphuric  acid,  which  absorbs  the  alkali  from 
the  atmosphere,  but  the  presence  of  this  acid  has  very  little  effect  on 
the  diffusion  of  ammonia  from  a  solution  of  the  carbonate,  and  the 
effect  is  less  the  more  dilute  the  solution. 

In  presence  of  an  excess  of  carbonic  anhydride,  the  transference  of 
ammonia  through  the  atmosphere  to  an  aqueous  liquid  takes  place  in 
a  manner  entirely  diti'erent  from  the  similar  transference  of  ammonia 
in  presence  of  an  inert  gas.  The  latter  is  conditioned  by  the  tension 
of  the  ammonia  in  the  solutions,  whilst  the  former  depends  on  the 
relative  tensions  of  the  carbonic  anhydride  in  the  liquids  and  the 
surrounding  atmosphere.  It  is,  in  fact,  the  diffusion  of  the  carbonic 
anhydride  which  regulates  the  decomposition  of  the  ammonium 
hydrogen  carbonate  and  the  transference  of  the  ammonia  through  th^ 
atmosphere.  C.  H.  13. 
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Conversion  of  Calcium  Hypochlorite  into.  Calcium 
Chlorate.  By  G.  Lunge  (/.  Soc.  Chcm.  Ind.,  4,  722— 724).— It  has 
already  been  shown  by  the  author  that  the  reaction  6CaOCl>  = 
5CaCl2  +  Ca(C103)2  does  not  take  place  completely  and  without 
considerable  loss  of  oxygen,  except  in  presence  of  an  excess  of 
chlorine,  although  that  chlorine  does  not  appear  in  the  equation.  The 
author's  experiments  point  to  the  following  conclusions  : — The  most 
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favourable  way  of  converting  hypoclilorite  into  chlorate  is  to  raise  the 
temperature  of  the  solution,  and  simultaneously  have  an  excess  of 
chlorine  present  therein.  A  large  excess  of  chlorine  is  useless, 
perhaps  injurious,  for  the  yield  of  chlorate.  On  the  large  scale,  it  is 
not  necessary  to  raise  the  temperature  by  artificial  means,  the  heat 
produced  by  the  reaction  being  sufficient  to  complete  it.  The  con- 
version at  the  ordinary  temperature  proceeds  almost  at  once  to  the 
limit  of  about  70  per  cent.,  but  subsequently  makes  very  slow  pro- 
gress, so  that  it  is  impracticable  to  wait  for  its  completion  without 
heating.  D.  B. 

A  Crystalline  Silico-carbonate  from  Soda  Liquors.     By  C. 

Rammelsberg  (Chem.  Ind.,  9,  110 — 111}.— Two  specimens  of  crystals 
removed  from  the  pump  of  a  carbonating  tower  at  the  "^Hermannia  " 
Chemical  Works  at  Schonebeck  had  the  following  composition : — 


co^. 

SiOg. 

Al,03. 

CaO. 

Na.0. 

H2O. 

I.  2275 

14-99 

7-38 

13-28 

22-37 

19-23  =  100 

11.  21-50 

15-00 

8-03 

12-41 

21-66 

21-40  =  100 

Allowing  for  adhering  soda  liquor,  these  numbers  lead  to  the 
formula  NaifrCa6Al2(Si,C)2i063  +  3OH2O,  or  the  substance  is  a  com- 
pound of  the  isomorphous  normal  carbonates  and  silicates 

3[3Na2(Si,C)03,2Ca(Si,C)03],2Al(Si,C),Oi8. 

The  crystals  are  rhombic,  exhibiting  the  form  of  the  primary 
pyramid  with  its  acuter  terminal  edges  truncated,  or  frequently  a 
tabular  form  due  to  the  development  of  the  end  face  ;  the  ratio  of  the 
axes  is  0-5295  :  1  :  1-73. 

These  crystals  were  first  observed  in  1880,  but  the  specimen  then 
analysed  contained  an  admixture  of  gay-lussite,  and  the  silica  and 
alumina  were  not  recognised  as  essential  constituents,  M.  J.  S. 

Sodium-calcium  Carbonates  from  the  Soda  Manufacture. 

By  C.  Reidemeister  (Chem.  Ind.,  9,  111). — In  the  Ghemische  Industrie 
for  1884  the  author  described  the  rhonabic  crystals  analysed  by  Ram- 
melsberg  (see  preceding  Abstract)  as  a  hydrated  sodium  calcium 
carbonate.  They  are  now  found  to  occur  in  both  the  crude  and  car- 
bonated liquors.  In  the  former,  in  which  formerly  only  gay-lussite 
had  been  recognised,  they  have  now  been  observed  with  crystals  of 
gay-lussite  deposited  on  their  surfaces.  The  gay-lussite  crystals  are 
chiefly  deposited  from  liquors  in  process  of  cooling;  the  silico- 
carbonate  from  those  undergoing  slow  evaporation.  M.  J.   S. 

Double  Nitrites  of  Caesium  and  of  Rubidium.  By  T.  Rosen- 
BLADT  {Ber.,  19,  2531 — 2535). — The  double  nitrite  of  caesium  and 
cobalt,  3CsNO,Co(N02)3  -\-  H2O,  is  formed  by  boiling  equal  parts 
of  cobalt  nitrate  and  sodium  acetate  in  water  (15  parts),  filter- 
ing, and  adding  to  the  cold  solution  first  acetic  acid  (20  parts), 
and  then  a  strong  solution  of  sodium  nitrite  until  the  liquid  has  an 
orange  colour,  it  is  then  filtered,  and  treated  with  a  solution  of  a 


INORGANIC  CHEMISTRY.  13 

cessium  salt.  The  double  salt  3RbN02,Co(N02)3  +  H2O  is  prepared 
in  a  similar  manner.  Thej  are  both  lemon-coloured  crystalline  salts, 
and  resemble  in  their  behaviour  Fischer's  potassium-compound,  except 
in  their  solubility  in  water,  the  caesium  salt  dissolving  only  in 
20,100  parts  of  water  at  17°-,  and  the  rubidium  salt  in  19,800  parts  of 
water.  The  method  employed  in  analysing  these  compounds  is 
described. 

Thallium  also  yields  a  double  salt  with  cobalt  nitrite;  it  is  a  red 
crystalline  compound,  soluble  in  23,810  parts  of  water. 

K  H.  M. 

Decomposition  of  Glass  by  Carbonic  Anhydride  condensed 
on  its  Surface.  By  R.  Bunsen  (Ann.  Phys.  Ghem.  [2],  29,  161 — ■ 
165). — Formerly  the  author  attributed  the  absorption  of  carbonic 
anhydride  by  glass-wool  rather  to  an  interpenetrat^ion  of  the  glass  by 
the  molecules  of  the  liquefied  gas  rather  than  to  any  chemical  change 
(Abstr.,  1884,  146).  This  view  would  also  be  confirmed  by  the  obser- 
vations on  the  stability  of  glass  towards  the  m-ost  concentrated  hydro- 
chloric aoid.  However,  if  the  glass-wool  be  damp,  whereby  the 
absorption  of  the  gas  is  remarkably  increased  (Abstr.,  1885,  867), 
the  possibility  of  a  chemical  change  is  not  precluded.  Accordingly 
the  glass  (49 '453  grams)  used  in  the  experiment  was  exhausted  with 
water,  and  a  residue  obtained  from  it  corresponding  to  the  decompo- 
sition of  2*882  grams  of  glass,  or  5'83  per  cent,  of  the  whole. 
Even  if  the  chemical  change  consists  in  the  production  at  first  of 
sodium  carbonate,  which  would  take  up  a  further  quantity  of  carbonic 
anhydride,  corresponding  with  the  formation  of  sodium  hydrogen 
carbonate,  which  on  subsequent  heating  would  again  be  driven  off*,  yet 
all  the  carbonic  anhydride  absorbed  cannot  be  accounted  for  in  this 
way.  The  phenomenon  is  thus  not  only  one  of  chemical  change,  but 
also  of  absorption,  the  particular  degree  of  eaeh  of  which  cannot  be 
estimated. 

If,  then,  carbonic  acid  can  decompose  glass,  the  same  is  to  be 
expected  of  water.  Observations  in  the  course  of  experiments  on  the 
determination  of  the  tension  of  aqueous  vapour  at  high  temperatures 
are  quoted  to  show  that  glass  tubes  containing  water-vapour  when 
heated  at  88°  are  converted  into  a  white  porcelain-like  mass,  and  that 
their  inner  diameter  is  diminished  by  one-tenth.  V.  H.   V. 

Note. — On  the  decomposition  of  glass  by  carbonic  anhydride  under 
high  pressures  compare  Pfaundler  (Abstr.,  1885,  868).       V.  H.  Y. 

Purification  of  Yttria.  By  L.  de  Boisbaudea-n  (Gompt.  rend.,  103, 
627 — 629). — A  comparatively  very  pure  sample  of  yttria  was  sub- 
jected to  32  series  of  fractionations  by  means  of  ammonia.  The 
product  of  the  last  precipitation  of  the  thirty-second  series  showed 
a  less  brilliant  fluorescence  than  the  original  earth,  and  the  bands  of 
Za  and  7i(3  in  the  spectrum  had  diminished  considerably  in  intensity, 
whilst  the  bands  of  samarium  retained  their  original  vigour.  The 
colour  of  the  fluorescence  had  changed  from  yellowish-green  to 
orange-yellow. 

This  last  precipitate  was  submitted  to  26  series  of  fractionations 
by  means  of  oxalic  acid.     The  brilliancy  of  the  fluorescence  continu- 
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ally  diminislied,  but,  contrary  to  the  phenomena  observed  during"  the 
first  fractionation,  the  samarium  bands  diminished  in  intensity  much 
more  rapidly  than  the  bands  of  Za  and  Tifi.  The  earth  from  the  oxalate 
precipitated  at  the  end  of  the  fifth  fractionation  showed  very  faintly 
the  citron  band  and  the  double  green  band  of  Za  and  Z/3,  with  a  trace 
of  the  red  bands  of  samarium.  The  oxalate  from  the  twenty-sixth 
fractionation  yielded  a  very  white  earth  which  showed  a  trace  of  the 
citron  band  of  Za,  but  none  of  the  red,  green,  blue,  and  violet  bands  in 
the  spectrum  described  by  Crookes.  This  yttria  gave  no  fluorescence 
when  mixed  with  lime,  but  its  hydrochloric  acid  solution  gave  a 
brilliant  spark  spectrum  of  yttrium. 

The  sulphate  prepared  from  the  last  precipitate  fi'om  the  fractiona- 
tion with  oxalic  acid  gave  a  rose-coloured  fluorescence  due  to  the 
presence  of  a  trace  of  bismuth.  C.  H.  B. 

Heating  and  Cooling  of  Cast  Steel.  By  Osmond  (Compt.  rend., 
103,  743 — 74i(j). — The  phenomena  which  accompany  the  heating  and 
cooling  of  cast  steel  were  investigated  by  means  of  a  thermo- 
electric couple  connected  with  an  aperiodic  galvanometer. 

Barrett  observed  that  when  a  bar  of  hard  iron  is  cooled  from  a 
white  heat  there  is  a  sudden  development  of  heat  at  dull  redness,  and 
the  magnetic  properties  of  the  iron  change  abruptly.  He  distin- 
guished this  phenomenon  by  the  name  recalescence.  Chatelier  and 
Pinchon  found  that  at  about  700°  a  molecular  modification  of  pure 
iron  is  formed. 

The  author's  experiments  show  that  as  the  proportion  of  carbon 
increases  from  0T6  to  1'25  per  cent,  the  temperature  at  which  the 
molecular  alteration  takes  place  falls,  whilst  the  point  of  recalescence 
rises,  until  in  hard  steel  the  two  points  coincide.  The  rate  at  which 
heating  takes  place  has  no  influence  on  the  temperature  at  which  the 
two  changes  take  place,  but  these  temperatures  are  affected  by  the  rate 
of  cooling,  and  are  lower  the  greater  the  rapidity  with  which  cooling 
takes  place.  In  quick  tempering,  no  such  phenomena  are  observed ; 
the  heat  corresponding  with  the  non-effected  changes  remains  in  the 
iron.  The  two  critical  points  also  fall  somewhat  if  the  initial  tem- 
perature of  heating  is  raised.  During  annealing  after  tempering,  the 
latent  heat  of  tempering  is  liberated  gradually  and  not  abruptly. 

C.  H.  B. 

Tungsten.  By  T.  Kniesche  (Chem.  Zeit,  10,  1067— 1068).— In 
treating  tungsten  ores,  sodium  tungstate  is  first  obtained,  then  from  this 
tungstic  acid,  which  in  its  turn  is  reduced  at  a  temperature  of  1600" 
to  metallic  tungsten.  The  preparation  of  the  chemically  pure  metal 
is  simply  a  question  of  time ;  any  way,  as  obtained  at  present,  it  is 
nseful  in  steel  making.  It  must  be  added  only  when  the  iron  is  in  a 
perfectly  fluid  state.  Sodium  tungstate  is  used  for  rendering  inflam- 
mable materials  fireproof.  D.  A.  L. 

Titanium.  By  0.  v.  Pfordten  (Annalen,  234,  257— 299).— The 
sulphides  of  those  metals  which  have  a  strong  affinity  for  oxygen 
cannot  be  obtained  in  the  pure  state  by  passing  carbon  bisulphide 
over  the  metallic  oxides  at  a  red  heat,  but  they  can  be  prepared  by  the 
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action  of  pure  sulphuretted  hydrogen  on  the  metallic  chlorides.  The 
gas  must  be  passed  through  chromous  chloride  to  remove  traces  of 
oxygen,  and  is  then  dried  by  means  of  phosphoric  oxide.  The  author 
disputes  Thorpe's  sta.tement  (Trans.,  1885,  492)  that  sulphuretted 
hydrogen  can  be  dried  by  passing  the  gas  through  sulphuric  acid.  At 
the  ordinary  temperature,  sulphuretted  hydrogen  reduces  titanic 
chloride  to  titanous  chloride  ;  at  a  higher  temperature,  a  compound 
is  precipitated,  which  is  probably  a  sulphochloride.  Crystals  of 
titanium  disulphide,  TiS2,  are  deposited  when  sulphuretted  hydro- 
gen and  the  vapour  of  titanium  tetrachloride  are  passed  through 
a  red-hot  tube  from  which  atmospheric  air  has  been  carefully 
expelled.  The  -bisulphide  is  not  attacked  by  hydrogen  at  a  red  heat 
in  the  presence  of  an  excess  of  sulphuretted  hydrogen.  At  a  red 
heat,  it  is  oxidised  completely  by  carbonic  anhydride,  and  it  splits  up 
into  the  sesquisulphide,  TiaSs,  and  sulphur  in  an  atmosphere  of  hydro- 
gen or  nitrogen.  The  sequisulphide  is  a  metallic  grey  substance, 
insoluble  in  sodium  hydroxide  solution;  it  dissolves  in  nitric  and 
strong  sulphuric  acids  with  a  green  coloration.  The  author  is  of  opinion 
that  the  sesquisulphide  described  by  Thorpe  (loc.  clt.)  is  an  impure 
substance,  and  that  its  green  colour  is  due  to  the  presence  of 
vanadium. 

The  sesquisulphide  is  reduced  to  monosulphide  by  hydrogen  at  a 
higher  temperature  than  that  at  which  refractory  glass  softens.  The 
crystals  of  the  monosulphide  are  dark  red.  Dilute  nitric  acid  attacks 
the  monosulphide  with  difficulty ;  in  other  respects,  this  substance 
resembles  the  sesquisulphide.  W.  C.  W. 

Atomic  Weight  of  Germanium.  By  L.  de  Boisbaudean  {Gompt. 
rend.,  103,  452 — 453), — Winkler's  recent  determination  of  the  atomic 
weight  of  germanium,  72"32  (Abstr.,  1886,  985),  agrees  perfectly  with 
the  value  calculated  by  the  author  from  the  wave-lengths  of  the 
lines  in  the  germanium  spectrum  (Abstr.,  1886,  768).  The  law  of 
proportionality  between  the  variations  in  the  atomic  weights  of  the 
elements,  and  the  variations  in  the  wave-lengths  of  the  lines  in  their 
respective  spectra,  thus  receives  further  confirmation.  C.  H.  B. 

Gold  Oxides.  By  G.  Krijss  {Ber.,  19,  25^1— 2549).— Aurous 
oxide,  AuaO,  could  not  be  obtained  in  the  pure  state  by  any  of  the 
known  methods.  It  is  prepared  by  treating  the  double  bromide  of 
gold  with  aqueous  sulphurous  acid  at  0°  until  the  intense  red  colour 
of  the  bromide  has  disappeared.  The  colourless  solution  of  aurous 
bromide  so  formed  is  warmed  with  potash,  which  causes  a  separation  of 
aurous  hydroxide.  The  oxide  is  dark  violet  when  moist,  greyish- 
violet  when  dry ;  when  freshly  precipitated,  it  dissolves  in  cold  water, 
yielding  an  indigo-coloured  solution  with  a  brownish  fluorescence  ;  it 
is  insoluble  in  hot  water.  The  solution  has  a  characteristic  absorp- 
tion spectrum  showing  a  band  at  X,  =  5870.  Hydrochloric  and 
hydrobromic  acids  convert  it  into  gold  and  the  corresponding  auric 
compounds ;  other  acids  have  no  action.  The  hydroxide  parts  with 
water  at  200°,  and  at  250°  gives  up  its  oxygen. 

Aurosoauric  oxide,  AujOg  (compare  Schottliinder,  Abstr.,  1883,  853), 
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is  prepared  by  gradually  heating  pure  auric  hydroxide  up  to  100" 
until  the  weight  remains  constant.  It  is  a  fine  dark  yellowish- 
brown  powder,  is  very  hygroscopic,  and  can  only  be  kept  over 
phosphoric  anhydride.     When  heated  above  173°,  it  gives  ofE  oxygen. 

Auric  oxide,  Au.,03,  is  conveniently  obtained  by  treating  auroauric 
chloride  (1  part)  with  water  (50  parts),  boiling  the  solution,  and 
adding  finely  powdered  magnesia  alba,  stirring  the  whole  time,  until 
the  red  colour  of  the  auric  chloride  has  disappeared.  The  gold 
trihydroxide  is  filtered,  mixed  with  water  (20  parts),  treated 
with  nitric  acid,  sp.  gr.  1*4  (10  parts),  and  left  for  24  hours.  The 
residue,  after  filtering,  is  mixed  with  an  equal  amount  of  water  and 
nitric  acid,  and  heated  for  six  hours  at  100°.  The  undissolved 
portion  is  now  free  from  magnesia,  and  is  washed  with  water  to 
remove  nitric  acid.  The  pure  auric  hydroxide  has  a  yellowish-brown 
colour  when  moist,  and  is  rather  readily  soluble  in  nitric  acid.  When 
kept  for  weeks  over  phosphoric  anhydride,  it  is  converted  into  aurylic 
hydroxide,  AuO^OH,  and  when  carefully  heated  yields  auric  oxide. 

The  so-called  "  purple  oxide  of  gold  "  appears  to  be  gold  in  a  finely 
divided  state. 

The  author  was  unable  to  obtain  Prat's  gold  superoxide  and 
Figuier's  auric  acid  (Gompt.  rend.,  70,  844),  or  any  other  oxide  of 
gold  than  the  three  described.  This  behaviour  of  gold  is  in  accord- 
ance with  the  position  (between  platinum  and  mercury)  assigned  to 
it  in  the  periodic  arrangement  of  the  elements.  N.  H.  M. 

Solubility  of  some  Gold  Compounds.  By  T.  Rosexbladt  (Ber., 
19,  2585 — 2538). — The  following  table  shows  the  amounts  of  the 
anhydrous  double  salts  contained  in  100  parts  by  weight  of  aqueous 
solution  at  the  given  temperatures  : — 


10°. 

20°. 

30°. 

40°. 

50°. 

60°. 

70°. 

80°. 

90°. 

100°. 

NaAuCl4 

58-2 

60-2 

64  0 

69-4 

77-5 

90-0 

LiAuCl4 

53-1 

57-7 

62-5 

67-3 

72-0 

76-4 

81-0 

85-7 

— 

— 

KAnCl4 

27-7 

38-2 

48-7 

59-2 

70-0 

80-2 

— 

— 

— 

— 

RbAuCl4 

4-6 

9-0 

13-4 

17-2 

22-2 

26-6 

31  € 

35-3 

39-7 

44-2 

C8AUCI4 

0-5 

0-8 

1-7 

3-2 

5-4 

8-2 

12  0 

16-3 

21-7 

27-5 

The  solubilities  of  the  double  salts  (with  exception  of  the  lithium 
salt)  are  inversely  proportional  to  the  molecular  weights  of  the  salts. 

N.  H.  M. 
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Artificial  Breithauptite  from  the  Mechernich  Lead  Fur- 
naces. Bj  A.  Beand  {Zeit.  Kryst.  Min.,  12,  234— 239).— In  1885 
the  author  foand  a  number  of  peculiar  crystals  in  the  clay  used  for 
stopping  the  tap-holes  of  the  lead  furnaces  in  which  antimonial  lead 
was  smelted.  They  occur  in  all  the  furnaces  ;  the  clay  being  pulverised 
and  used  again.  It  is  therefore  impossible  to  determine  whether  they 
were  originally  formed  in  the  smelting  of  hard  lead.  The  crystals 
were  columnar,  hexagonal  prisms,  O'l  to  0*5  mm.  thick,  and  5  to 
26  mm.  long.  They  were  brittle,  had  an  uneven  fracture,  adamantine 
lustre,  steel-grey  to  copper-red  colour,  and  greyish-brown  streak.  The 
hardness  was  5  to  5*5,  and  the  sp.  gr.  about  8.  Analysis  of  carefully 
purified  material  gave  the  following  results  : — 

Sb.  Ni.  Co.  Pb.  Cu.  Fe.  Total. 

65-46        29-67        1-12        1-39        0-16        1-45        99-25 

The  formula  of  the  mineral  is  thus  KiSb.  B.  H.  B. 

Chemical  Composition  of  Butyrellite.  By  W.  I.  Macadam 
(Min.  Mag.,  6,  175—180;  Zeit  Kryst.  Min.,  12,  182).— In  the  in- 
vestigation of  ten  samples  of  bog-butter  or  butyrellite  (Dana)  from 
various  localities  in  the  peat  bogs  of  Scotland  and  Ireland,  the  author 
found  that  the  portion  of  the  butyrellite  soluble  in  ether  corresponded 
in  all  respects  with  the  substance  obtained  under  like  conditions  from 
ordinary  butter.  This  portion  varies  in  the  ten  analyses  from  91-52  to 
98-94  per  cent.  The  portion  insoluble  in  ether,  0  38  to  4'56  per  cent., 
was  slightly  soluble  in  water,  and  gave  evidence  of  the  presence  of 
milk-sugar.  The  portion  insoluble  in  water  contained  nitrogen,  and 
gave  on  combustion  the  peculiar  odour  of  burning  cheese.  The  ash 
or  mineral  portion,  0-01  to  0*36  per  cent.,  contained  traces  of  phos- 
phoric acid.  These  results,  and  the  fact  that  a  number  of  cow's  hairs 
were  found  in  the  samples,  show  that  butyrellite  has  no  claim  to  be 
called  a  mineral.  It  cannot  be  discussed  how  these  masses  found 
their  way  into  the  positions  from  which  they  are  now  obtained.  It  is, 
however,  obvious  that  the  material  is  not  of  mineral  or  even  of 
resinous  origin,  but  of  undoubted  animal  derivation,  and  should 
therefore  be  erased  from  the  list  of  minerals.  B.  H.  B. 

Minerals  from  Vesuvius.  By  E.  Scacchi  (Zeit.  Kryst.  Min.,  12, 
202 — 203).- — 1.  Hydrogiobertite  is  the  name  given  by  the  author  to  a 
new  hydrated  magnesium  carbonate,  which  occurs  in  the  form  of 
grey,  compact  masses  2  to  15  mm.  in  diameter.  With  the  lens,  minute 
magnetite  crystals  are  observed  enclosed  in  the  mass.  The  sp.  gr.  is 
2-149  to  2-174.  The  loss  on  ignition  amounted  to  53-07  per  cent.  Of 
the  sample,  0*507  gram  contained  0-0025  gram  of  magnetite,  and  0-022 
gram  of  ferric  oxide  which  was  subtracted  as  limonite  with  the  mag- 
netite.    The  results  of  the  analysis  were  as  follows : — 

VOL.  Lii.  e 
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CO2.  MgO.  H2O.  Total. 

2516  44-91  29-93  100-00 

Tlie  formula  of  the  new  mineral  is  Mg2C04  +  SHjO. 

The  hydrogioberfcite  was  discovered  near  Pollena  in  a  block,  of 
augitopbyre  very  closely  resembling  lava.  In  the  interior,  the  structure 
was  crystalline.  On  this  rock  was  a  compact  mixture  of  silicates 
(plagioclase,  augite,  and  magnetite)  with  which  the  hydrogiobertite 
was  associated. 

2.  Altered  Aragonite. — In  the  mother-rock  of  the  hydrogiobertite, 
described  above,  hexagonal  prisms,  3 — 4  mm.  long  and  1 — 1-5  mm. 
broad  were  found.  They  are  white  and  opaque,  and  for  the  most 
part  soluble  in  acids ;  the  insoluble  portion  frequently  preserving  the 
original  form  of  the  crystal,  or  becoming  divided  longitudinally  into 
prismatic  fragments.  On  heating  at  170°,  there  was  a  loss  of  G'Sl  per 
cent.  In  hydrochloric  acid,  11-78  per  cent,  was  insoluble ;  this 
portion  was  found  to  contain  58*97  per  cent,  of  silica  with  ferric  oxide, 
alumina,  and  lime  ;  whilst  the  soluble  portion  consisted  essentially  of 
lime.  The  insoluble  substance  also  occurs  in  the  interior  of  the 
crystals. 

3.  Fluorspar. — A  number  of  minute  octahedral  crystals  occurring 
on  a  lava  from  Pollena  (1872)  were  found  to  be  fluorspar.  This 
mineral  has  hitherto  been  unknown  in  the  lavas  of  Vesuvius  and 
other  volcanoes.  Associated  with  the  fluorspar  are  minute  acicular 
crystals  of  apatite.  B.  H.  B. 

Chemical  Constitution  of  Barytocalcite  and  Alstonite.    By 

A.  Becker  {Zeit.  Kryst.  Min.,  12,  222 — 227). — The  monoclinic  baryto- 
calcite and  the  rhombic  alstonite  have  hitherto  been  regarded  as 
having  the  same  chemical  composition  (BaCOs  +  CaCOs).  The 
question  now  arises  whether  they  should  both  be  considered  isomorph- 
ous  mixtures  of  BaCOs  and  CaCOa,  or  whether  one  of  them  is  not 
a  molecular  compound  of  the  two  carbonates  with  the  formula 
BaCaC206.  Groth  regards  barytocalcite  as  a  molecular  compound  of 
this  kind,  whilst  alstonite,  he  thinks,  is  an  isomorphous  mixture  of 
equal  amounts  of  the  two  salts.  This  view  is  confirmed  experimentally 
by  the  author,  who  gives  the  following  results  of  a  series  of  analyses 
of  the  two  minerals  in  question  : — 


BaO. 

CaO. 

MnO. 

CO2. 

Insol,  res. 

Total. 

I. 

50-09 

19-77 

0-35 

29-52 

— 

99-73 

II. 

50-36 

19-22 

0-25 

29-44 

0-30 

99-57 

III. 

51-59 

18-61 

0-35 

29-39 

0-28 

100-22 

IV. 

44-69 

23-40 

0-29 

31-71 

— 

100-09 

V. 

37-41 

29-06 

0-30 

32-21 

— 

98-98 

VI. 

50-97 

19-83 

— 

29-65 

0-25 

100-70 

VII. 

51-45 

19-89 

0-20 

29-52 

— 

101-06 

All  the  specimens  analysed  were  from  Alston  Moor. 

I.  Barytocalcite,    purchased   from    Stiirtz    of   Bonn.      II.  Baryto- 
calcite, purchased  from  Pech  of  Berlin.     III.  Barytocalcite  from  the 
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mineralogical  museuin  of  the  University  of  Leipzior.  These  three 
analyses  correspond  with  the  formula  BaCOs  +  CaCOg. 

lY.  Alstonite  from  Pech  of  Berlin ;  formula  SBaCOg  +  ^CaCOg. 
Y.  A  second  specimen  of  the  same,  formula  BaCOa  +  2CaC03. 
YI.  Alstonite,  purchased  from  Gregory  of  London,  formula  BaCOs  + 
CaCOa.  YII.  Alstonite  from  the  mineralogical  museum  of  the  Uni- 
versity of  Leipzig,  formula  BaCOa  +  CaCOs. 

For  the  three  specimens  of  barytocalcite  analysed,  the  same  formula 
(BaCOs  4-  CaCOa)  is  obtained;  so  that  this  mineral  must  be  regarded 
as  a  molecular  compound;  whilst  of  the  four  specimens  of  alstonite 
analysed,  two  had  the  same  formula  (BaCOa  +  CaCOa),  and  the  other 
two  the  formulae  SBaCOg  +  4CaC0a  and  BaCOa  +  2CaCa3.  Alston- 
ite, consequently,  is  undoubtedly  an  isomorphous  mixture  of  the  two 
carbonates.  B.  H.  B. 

Chemical  Composition  of  Herderite.  By  A.  Des  Cloizbaux 
and  A.  Damour  (Zeit.  Kryst.  Min.,  12,  204). — Since  Des  Cloizeaux 
(Abstr,,  1884,  827)  established  the  optical  identity  of  the  herderite 
crystals  from  Stoneham,  Maine,  and  from  Ehrenfriedersdorf,  Saxony, 
C.  Winkler  (Abstr.,  1884,  1102)  has  given  an  analysis  of  the  crystals 
from  both  localities,  attributing  the  loss  to  water,  and  not  to  fluorine. 
Subsequently  F.  A.  Genth  (Abstr.,  1885,  488)  found  8-93  per  cent,  of 
fluorine  in  the  Stoneham  herderite.  These  discordant  results  have 
induced  the  authors  to  make  a  fresh  investigation,  and  their  analysis 
shows  the  presence  of  a  considerable  amount  of  fluorine.  The  sp.  gr. 
of  the  mineral  examined  was  2'98  (compare  Abstr.,  1885,  359). 

B.  H.  B. 

Minerals  from  Tuscany.  By  L.  Busatti  (Zeit.  Kryst.. Min.,. 12, 
200 — 202). — At  Caprillone,  near  Montecatini,  fine,  large  crystals  of 
barytes  are  found  in  geodes  in  conglomerate  and  miocene  marl-lime- 
stone. The  crystals  are  opaque,  porcelain-white  at  the  edges,  and 
reddish-yellow  in  the  middle.  In  appearance,  the  crystals  resemble 
those  of  celestine.     Analysis  gave  the  following  results  : — 

Ba.  Ca.  SO4.  Total.         Sp.gr. 

57-&2        Q-24        41-09        99*15        4-38 

The  author  also  describes  a  twin-crystal  of  haematite  from  Rio  in 
Elba,  in  the  Pisa  Museum,  exhibiting  the  planes  R,  ^-R,  —  ^R,  fR3, 
^P2.  The  twinning  axis  is  perpendicular  to  ooR.  Descriptions  are 
also  given  of  crystals  of  chlorite  from  Bottino  in  the  Apuan  Alps ; 
quartz  from  the  Gala  dell'  Allume  ore-bed  in  the  island  of  Giglio ;, 
gypsum  from  the  same  locality  ;  pyrolusite  from  the  manganese  ore- 
bed  of  the  Campese  in  the  island  of  Giglio ;  and  magnetite  and 
epidote  from  Romito.  B.  H.  B. 

Rare  Copper  Minerals  from  Utah.  By  G.  S.  Mackenzie  (Min. 
Mag.,  6,  181—182;  Zeit,  Kryst.  Min.,  12,  182— 183),— The  author 
gives  analyses  of  two  minerals  from  the  American  Eagle  Mine,  Utah 
Territory,  occurring  in  intimate  association  with  olivenite  and  other 
copper  compounds.     The  results  of  the  analyses  were  as  follows  : — 

c  2 
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CuO.         CaO.       MgO.      ZnO.         Ag.     FesOg.        AI2O3.       AsA- 

I.  28-59      19-67      0-61      2'75      0-29      0-45        —        39-80 

II.  26-88        055      0-23       —         —     26-94       117       34-62 

P0O5.  H2O.  CO2.  Quartz.  Total. 

I.  0-20         5-55         (0-98)         1-11         100-00 
II.     —         9-25  —  0-71         100-35 

I.  Conichalcite  in  emerald-greeii  globules.  II.  Ghenevixite  scat- 
tered in  patches  throughout  such  parts  of  the  ore  as  occur  in  hard 
lumps,  in  a  greenish  opaque  body  with  no  lustre  (compare  Abstr., 
1886,  516).  B.  H.  B. 

Colmnbite.  By  E.  S.  Dana  {Zeit.  Kryst.  Min.,  12,  266—274).— 
In  1861  Schrauf  published  his  monograph  on  this  mineral,  in  which 
the  axial  ratio  is  stated  iohe  a  :  b  :  c  =  0-40744  :  1  :  0-33467.  The 
author  has  now  made  an  exhaustive  investigation  of  the  recently  dis- 
covered crystals  from  Standish  in  Maine.  He  gives  a  list  of  the 
13  planes  observed,  and  finds  the  axial  ratio  to  be  a  :  fe  :  c  — 
0-40234  :  1  :  0-35798.  The  angles  calculated  from  this  ratio,  on  the 
whole,  agree  better  with  those  given  by  Dana  (1837)  and  Des 
Cloizeaux  (1851)  than  with  those  given  by  Schrauf.  The  frequently 
repeated  question  whether  columbite  does  not  belong  to  the  mono- 
symmetric  system  like  wolfram,  is  answered  by  the  author  in  the 
negative.  There  can  be  no  doubt  that  columbite  crystallises  in  the 
rhombic  system.  B.  H.  B. 

Plagioclase  from  California.  By  K.  von  Chroustschoff  (ZeU. 
Kryst.  Min.,  12,  204 — 205). — The  felspar  examined  forms  large  dark 
tabular  crystals  in  a  hypersthenite  from  San-Diego.  The  angles 
made  by  the  directions  of  extinction  with  the  edge  formed  by  the  faces 
OP  and  ooPoo,  on  cleavage  plates  taken  parallel  to  OP  is  + 1°  to  -}-  2°, 
on  plates  parallel  to  ooPoo  +12°.  Analysis  gave  the  following 
results  : — 

SiOs.  AI2O3.  CaO.        FeaOg.         MgO.         KgO.         Na.0. 

65-17        21-04        1-20        0*74        0-04        1-70        9-20 

Loss  on 

ignition.  Total.  Sp.  gr. 

0-80  99-89  2-659  B.  H.  B. 

Oligoclase.  By  A.  Des  Cloizeaux  and  F.  Pisani  (Zeit.  Kryst. 
Min.,  12,  204). — A  flesh-coloured  felspar  from  Telemarken  (Norway) 
with  a  cleavage  angle  ooPco  :  OP,  equal  to  86°  30',  proves  to  be  an 
oligoclase  of  the  first  class  (Abstr.,  1886,  776).  The  extinction  on 
plates  parallel  to  OP  is  +1°  to  2J°,  parallel  to  cx)?oo  -flO"  to  12°. 
Analysis  gave  the  following  results  (I)  : — 


Loss  on 

SiOa. 

Al.Oa. 

Fe203. 

CaO. 

NajO. 

K2O. 

ignition. 

Total. 

Sp.  gr.. 

I.  65-30 

23-00 

— 

2-42 

965 

0-70 

0-20 

101-27 

2-610 

I.  62-25 

24-80 

0-25 

4-90 

7-80 

0-80 

0-20 

101-00 

2-628 
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For  comparison,  an  analysis  (It)  of  sunstone  from  Frederiksvarn 
(Zeit.  Kryst.  Min.,  11,  648)  was  made.  As  in  the  sunstone  from 
Tvedestrand,  the  percentage  of  ferric  oxide  is  very  small  in  spite  of 
the  large  amount  of  haematite  particles  intermingled.  B.  H.  B. 

Botryogene.  By  J.  Hockauf  {Zeit.  Kryst.  Min.,  12,  240—254).— 
The  author  gives  the  results  of  two  analyses  of  botryogene  from  the 
Vienna  Museum.  The  specimen  examined  formerly  belonged  to 
Haidinger,  and  probably  supplied  the  material  for  his  original  in- 
vestigations.    The  analytical  results  were  as  follows  : — 

FeaOg.       MnO. 

SO3.        ^ V ^  FeO.  CaO.  MgO.  H2O.     Residue.  Total. 

I.  3712           18-31  2-24  0*75  7'91  3410      0-34  100-77 

II.  37-00     16-69      1-93  2-24  1-06  7-40  34-10      0-30  100-72 

The  formula  adopted  by  the  author  is  5R"S04  -j-  2(Fe2S209)  + 
38H2O.  A  mineral  is  frequently  sold  by  the  dealers  as  botryogene, 
which  is  not  identical  with  it.  There  is  a  specimen  thus  obtained  in  the 
Vienna  Museum,  an  analysis  of  which  gave  the  following  results : — 

SO3.        AI0O3.      FeoO..,.     FeO.      MnO.       CaO.      MgO.       HgO.        Total. 
33-63      4-62      1-93      2-09      2-34      0*79      5-44     48-68     99-32 

(Compare  Blaas,  Abstr.,  1884,  269,  1103.)  B.  H.  B. 

Flexibility  of  Itacolumite.  By  G.  Spezia  {Zeit.  Kryst.  Min.,  12, 
202). — The  author  was  induced  to  test  the  accnracy  of  the  general 
theory  as  to  the  cause  of  the  flexibility  of  itacolumite  by  the  fact  that 
the  flexible  mica-like  mineral  occurs  but  sparsely  in  the  itacolumite 
of  North  Carolina.  His  observations  show  that  the  rock  is  flexible 
when  it  is  composed  exclusively  of  quartz-grains.  Under  the  micro- 
scope each  separate  grain  is  seen  to  be  distinctly  flexible.  This  may 
also  be  observed  in  the  coarsely  gran  alar  itacolumite  from  Mariana  in 
Brazil.  The  itacolumite  examined  is  also  very  porous,  as  is  shown  by 
the  rapid  absorption  of  liquids.  A  prism  weighing  186-444  grams 
absorbed  5-825  grams  of  distilled  water,  and  had  a  volume  of  735  c.c, 
of  which  5*825  c.c.  were  of  course  taken  up  by  the  absorbed  water,  and 
thus  represent  the  intergranular  space.  The  tenacity  of  this  itaco- 
lumite is  also  remarkable.  The  fracture  of  a  prism  6*29  square  cm.  in 
section,  by  tension  in  the  direction  of  the  plane  of  cleavage  and  longi- 
tudinal axis  of  the  flexible  mica-like  lamellae,  was  effected  with  a  load 
of  29-66  kilos.  (=  67-06  lbs.  per  square  inch).  This  tenacity  is 
obviously  due  to  the  twisting  of  the  quartz-grains,  whilst  the  porosity 
is  due  to  their  power  of  moving.  Consequently,  the  flexibility  of 
itacolumite  may  be  explained  mechanically  from  the  form  and  relative 
position  of  the  quartz- grains,  without  assuming  a  flexible  mineral. 
This  conclusion  is  in  accordance  with  the  author's  observations  that 
rectangular  prisms  cut  in  different  directions  exhibit  uniform  flexibility, 

B.  H.   B. 

Volcanic  Fragments  from  the  Lake  of  Bracciano.  By  G. 
Steuveb   {Zeit.    Kryst.    Min.,    12,    197 — 200). — Numerous   volcanic 
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•fragments  have  recently  been  discovered  in  tlie  district  between 
rAnguillara  and  the  Lake  of  Martignano,  in  the  midst  of  an  enormous 
heap  of  angular  fragments  of  limestones,  leucitic  and  tephritic  lavas, 
leucite  phonolites,  and  trachytes.  Similar  materials  have  been  found 
at  Monte  S.  Angelo  and  near  Cesano,  in  grey  tuff.  In  these  volcanic 
fragments,  the  following  minerals  have  been  found  : — Pleonast,  magne- 
tite, limonite,  vi^ollastonite,  pyroxene,  hornblende,  garnet,  idocrase, 
humboldtilite,  meroxene,  sarkolite,  nepheline,  hauyn,  leucite,  anor- 
thite,  sanidine,  titanite,  apatite,  and  calcite.  Of  these  minerals, 
sarJwlite  is  the  most  interesting,  as  it  has  hitherto  only  been  observed 
as  a  rare  mineral  in  the  Somma  volcanic  bombs.  The  crystals  are 
10  mm.  long,  10  mm.  broad,  and  5  inm.  deep.  The  combinations  ob- 
served are  OP.  ooPoo.  P,  and  OP.  ooPoo.  P.  Poo.  ^P.  ooP.  8P3.  Frac- 
ture conchoidal,  vitreous  lustre,  flesh  colour  or  colourless,  translucent 
to  transparent,  streak  vs^hite,  hardness  6,  optically  uniaxial,  double 
refraction  positive.  B.  H.  B. 

Cosmic al  Powder  which  fell  on  the  Cordilleras,  near  San 
Fernando,  Chili.  By  A.  E.  Noedenskiold  (Gompt.  rend.,  103,  682 
— 686). — This  powder  fell  for  about  half  an  hour  on  the  surface  of 
fresh  fallen  snow  on  the  Cordilleras,  in  ISTovember,  1883.  During 
this  month  a  peculiar  red  glow  was  observed  in  the  sky  in  the 
evening,  and  the  atmosphere  was  highly  charged  with  electricity. 
The  powder  was  collected  by  C.  Stolp  and  forwarded  to  the  author. 
It  consists  mainly  of  irregularly  rounded  reddish-brown  grains, 
frequently  agglomerated  in  somewhat  large  masses,  which  showed  no 
signs  of  fusion,  and  dissolved,  though  slowly,  in  hydrochloric  acid. 
The  powder  also  contained  a  small  quantity  of  annular  scales,  probably 
felspar  and  green  hexagonal  plates,  which  consisted  chiefly  of  mica. 
No  metallic  iron  was  present.  The  powder  had  the  following  com- 
position : — FeaOa,  74'59  ;  NiO,  with  traces  of  CoO,  6"01 ;  CuO,  traces  ; 
P2O5,  0-63  :  SO3,  0-37 ;  SiOa,  7-57  :  AI2O3,  2-90 ;  CaO,  0-31 ;  MgO, 
3*88 ;  loss  on  heating,  2*61  =  98*87.  A  small  quantity  of  alkali  is 
probably  also  present. 

The  composition  of  the  powder  shows  that  it  is  not  a  prod  act  of 
iihe  Krakatoa  eruption,  and  is  not  of  terrestrial  origin.  It  is  evidently 
of  cosmical  origin,  but  there  is  no  proof  that  the  red  glow  in  the  sky 
was  in  any  way  connected  with  the  fall  of  the  powder. 

C.  H.  B. 

Meteorite  in  a  Tertiary  Lignite.  By  Gurlt,  with  Note  by 
Daubr^e  {Compt.  rend.,  103,  702 — 703). — The  meteorite  was  found 
in  a  block  of  tertiary  lignite  from  Wolfsegg.  It  formed  a  rectangular 
parallelepiped  67  mm.  by  62  mm.  by  47  mm.,  and  weighed  785  grams. 
The  surface  showed  cupules  similar  to  those  observed  on  meteorites, 
and  was  covered  with  a  thin  layer  of  magnetic  oxide  of  iron.  The 
meteorite  is  a  holosiderite,  and  contains  carbon  with  a  trace  of  nickel, 
but  no  quantitative  analysis  was  made.  It  showed  cubical  cleavage, 
but  a  polished  surface  did  not  show  Widmanstatt's  figures  when 
treated  with  acid. 

Daubree   considers  that   the  position  of  the  meteorite  and  other 
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evidence  proves  that  the  "  meteorite  "  was  deposited  in  the  lignite 
during  the  formation  of  the  latter.  C.  H.  B. 

Note  by  Abstractor. — Lawrence  Smith  has  shown  (Abstr.,  1879, 
892)  that  the  native  iron  found  in  the  miocene  lignites  of  Greenland 
is  really  of  terrestrial  origin.  C.  H.  B. 

Analysis  of  Mineral  Springs  in  Aegina  and  Andros.    By 

A.  K.  Dambergis  (5er.,  19,  2538— 2540).— The  water  from  Aegina 
springs  from  a  calcareous  rock,  has  a  salt  taste,  and  a  temperature  of 
26°;  sp.  gr.  at  12°  =  1-009635;  10,000  c.c.  of  the  water  contain— 

Calcium  sulphate 12'3757  grams. 

Sodium  carbonate 4*2400  „ 

„       chloride    84-0915 

Potassium  chloride 1*9455  ,, 

Magnesium  bromide 0*3050  „ 

chloride 15*4679 

Calcium  carbonate 0*8501  „ 

Magnesium  carbonate 3*4391  ,, 

Iron  carbonate 0*0160  ,, 

Alumina 0*0200 

Silica 0*1600 

Carbonic  anhydride  (half  combined)  .  4*1004  ,    „ 

Free  carbonic  anhydride 1*4150  „ 

Traces  of  strontia,  fluorine,  iodine,  nitric  and  phosphoric  acids, 
ammonia,  lithia,  and  organic  substances  are  also  present  in  the 
■water. 

The  water  of  Andros  has  an  agreeable  taste,  is  colourless  and  with- 
out odour ;  it  is  used  on  account  of  its  medicinal  properties ;  10,000 
c.c.  of  the  water  contain — 

Sodium  carbonate ,  0*12046  gram. 

Calcium         „        0*83000 

Magnesium  carbonate 0*25140  ,, 

Calcium  sulphate 0*24010  „ 

Sodium  chloride    1*11996  „ 

Potassium  chloride 0*09586  „ 

Magnesium       „        0*18192  „ 

Alumina 0*06000 

Silica 0*14400  „ 

Carbonic  anhydride  (half  combined). .  0*54680  „ 

(free) 0*15640  „ 

Traces  of  iron  carbonate,  ammonia,  nitric  and  phosphoric  acids,  and 
organic  substances  were  also  found  to  be  present.  N.  H.  M. 
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Organic    Chemistry. 


Volatility  of  Methane-derivatives.  By  L.  Henry  (Compt. 
rend.,  103,  603 — 606). — The  volatility  of  methane-derivatives  follows 
the  same  order  as  that  of  the  substituted  elements  when  the  latter 
are  arranged  in  natural  families  in  the  order  of  their  atomic  weights. 
The  boiling  point  rises  as  the  molecular  weight  increases,  but  the 
differences  between  the  volatility  of  the  methane-derivatives  are  much 
less  than  those  between  the  boiling  points  of  the  electronegative 
elements  which  they  contain. 


B.  p.    Diff. 

CI,  gas   -    33n   96° 

Br,  liquid  ....  +     63  ] 

I,  solid  ......  +  250  j  iS7 

O,  gas -  181 

S,  solid +448 

N.    gas -     1^3    .      .r.r. 

P,  solid +  287  ^  ^^ 


629 


B.p. 

MeCl,  gas    . .  . 

.     -  23° 

MeBr,  gas    . .  . 

.     +    4-5 

Mel,  liquid    .  . 

44 

McaO,  gas  . .  . . 

.     -  23 

McjS,  liquid  .  . 

.     +  37 

McsN,  gas  . . .  . 

.     +    9   - 

McaP,  liquid  .  . 

.     +41 

Diff. 
27-5 
39-6 
60-0 

50-0 


The  differences  show  that  electronegative   elements  in  the  same  i 

natural  family  are  far  from  being  comparable  in  the  free  state,  whilst  ; 

in    methane-derivatives   they   may   be   regarded   as   existing   under  \ 
analogous  physical  conditions. 

In  each  of  the  groups  of  methane-derivatives,  the  rise  of  the  boiling 

point  is  not  proportional  to  the  increase  in  the  molecular  weight;   in  i 

fact  the  greater  the  increase  in  the  molecular  weight  resulting  from  j 

substitution,  the  less  proportionally  is  the  rise  of  the  boiling  point.  | 

The  substitution  of  sulphur  causes  proportionally  less  rise  in  the  boil-  i 

ing  point  than  the  substitution  of  oxygen,  and  the  substitution  of  ^ 
phosphorus  less  than  the  substitution  of  nitrogen,  although  sulphur 

and  phosphorus  are  solids,  whilst  oxygen  and  nitrogen  are  gases.  ! 

The  atomic  weights  being  nearly  equal,  the  diminution  of  volatility 

resulting  from  substitution  is  greater  the  more  strongly  marked  the  I 

electronegative  character  of   the  substituted   element,    or,    in   other  i 

vrords,  the  more  distinctly  its  properties   differ  from  those  of  hydro-  ; 

gen.     This  is  well  seen  in  the  case  of  the  nitrogen-  and  boron-deriva-  \ 

tives.  ] 

Me^N,  mol.  wt.  59,  a  liquid  boiling  at  9'3*.  \ 

McsB,  mol.  wt.  66,  a  gas  which  liquefies  at  —10°  under  a  pressure  \ 
of  3  atmos. 

This  phenomenon  is  doubtless  connected  with  the  fact  that  the  heat  i 

of  combination  of  carbon  with  electronegative  elements  diminishes  as  ] 

the  atomic  weight  of  the  latter  increases.  C.  H.  B.  | 

Sugars.  By  Berthelot  (Compt.  rend.,  103,  533— 537).— A  solu-  1 
tion  of  invert  sugar  which  had  been  kept  for  nearly  30  years,  ' 
deposited  spheroidal  groups  of  radiating  crystals,  which  when  care-       \ 
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fully  dried  on  filter-paper  resembled  purified  glucose.  The  crystals 
have  the  composition  CeHiaOe  when  anhydrous ;  their  reducing  power 
is  equal  to  that  of  glucose,  and  they  are  completely  fermentable,  but 
their  rotatory  power  is  only  [ajo  =  +  32 "2,  or  little  more  than  half 
that  of  glucose.  The  crystals  are  a  compound  of  glucose  and  levu- 
lose,  in  which  one  constituent  behaves  like  water  of  crystallisation. 
The  compound  is  decomposed  by  solvents ;  its  rotatory  power  shows 
that  the  ratio  of  levulose  to  glucose  is  1  :  5.  A  similar  compound 
prepared  by  Gelis  has  the  rotatory  power  of  + 15°,  which  corresponds 
with  a  ratio  of  levulose  to  glucose  of  1  :  3. 

The  compound  formed  as  an  intermediate  product  in  alcoholic  fer- 
mentation is  most  probably  formed  by  the  union  of  one  molecule  of 
levulose  with  two  of  glucose,  but  it  does  not  seem  to  have  been  ob- 
tained in  crystals. 

In  the  process  of  extracting  raffinose  from  cotton- seed  cake,  crys- 
tals were  obtained  which  when  dried  on  filter-paper  without  treatment 
with  any  solvent  had  all  the  properties  of  mellitose  from  the  manna  of 
eucalyptus.  When  the  aqueous  solution  of  this  substance  is  treated 
with  yeast,  only  half  the  sugar  undergoes  fermentation,  and  the  liquid 
contains  a  non-fermentable  sugar  with  the  properties  of  eucalyne.  If 
the  mellitose  is  treated  with  boiling  alcohol,  it  splits  up  into  raffinose, 
which  crystallises  after  some  time,  and  eucalyne,  which  remains  in 
solution.  An  alcoholic  solution  of  raffinose  and  eucalyne  when  allowed 
to  remain,  deposits  crystals  which  seem  to  be  formed  by  the  recom- 
bination of  the  raffinose  with  the  eucalyne. 

Mellitose,  which  is  widely  diffused  in  the  vegetable  kingdom,  is 
the  result  of  the  association  of  raffinose,  a  true  saccliarose,  with 
eucalyne,  a  non-fermentable  carbohydrate.  This  association  bears 
no  resemblance  to  the  union  of  glucoses  to  form  saccharoses,  and  the 
constitution  of  mellitose  is  analogous  to  that  of  hydrates  and  alco- 
holates  rather  than  to  that  of  ethereal  salts.  C.  H.  B. 

Sugar  formed  in  the  Inversion  of  Lichens.  By  P.  Klason 
(Ber.,  19,  2541).— Bauer  showed  (Abstr.,  1886,  869)  that  dextrose  is 
formed  by  inverting  lichens.  The  author  previously  obtained  the 
same  results  (Lund's  Fysingr.  Sdllskops  Minneshr.,  1878,  61).  Appa- 
rently no  other  sugar  is  formed  in  the  inversion.  N.  H.  M. 

Action  of  Dilute  Acids  on  Grape-sugar  and  Fruit-sugar. 
By  M.  Conrad  and  M.  Guthzeit  {Ber.,  19,  2569 — 2574). — According 
to  Tollens  and  v.  Grote  (Annalen,  175,  181,  and  206,  207),  dextrose 
as  well  as  levulose  when  boiled  with  sulphuric,  or  better  with  hydro- 
chloric acid,  yields  acetopropionic  acid  in  very  small  quantity. 

Quantitative  experiments  on  the  decomposition  of  cane-sugar  by 
hydrochloric  acid,  made  by  the  authors  (Abstr.,  1885,  745),  pointed 
to  the  formation  of  a  small  amount  of  acetopropionic  acid  from  dex- 
trose. Experiments  described  in  the  present  paper  show  that  this 
view  (the  formation  of  acetopropionic  acid  chiefly  from  levulose)  only 
holds  good  for  the  decomposition  of  cane-sugar  with  dilute  sulphuric 
acid,  and  not  with  hydrochloric  acid. 

Quantities  of  dextrose  and  levulose  corresponding  with  20  grams  of 
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cane-sugar  were  heated  for  17  hours  with  the  same  amounts  of  acid 
and  water  as  those  previously  used  (loc.  cit.). 

1.  Decomposition  with  dilute  sulphuric  acid — 

Aceto- 
Humic  propionic       Formic 

substances.     Dextrose.  acid.  acid. 

Dextrose 52'6  0*83        43-70  278  1-21 

Levulose 52-6  13'78  —  16-78  Q-4>Q 

Cane-sugar....    100-0=      U'Gl         43-70  19-56  7-67 

2.  Decomposition  with  dilute  hydrochloric  acid — 

Aceto- 
Humic  propionic       Formic 

substances.     Dextrose.  acid.  acid. 

Dextrose 52-6  4-76         14-52  15-53  6-51 

Levulose 526  10-65  —  16-28  8-78 

Cane-sugar....    100*0=      1541         1452  31*81         15-29 

N.  H.  M. 

Decomposition  of  Milk-sugar  by  Dilute  Hydrochloric  Acid. 
By  M.  Conrad  and  M.  Guthzeit  {Ber.,  19,  2575— 2576).— The  follow- 
ing results  were  obtained  from  three  experiments,  in  which  21,  21, 
and  105  grams  of  milk-sugar  were  heated  with  50  c.c.  of  water  and 
4*87,  5*0,  and  4-87  grams  of  hydrochloric  acid  respectively  : — 

Humic  Milk-sugar       Acetopropionic         Formic 

substances.       (unchanged).  acid.  acid. 

1  3-68  5-54  6-29  2-39 

2  3-94  —  5-80  2-24 

3 1-60  —  3-32  1-33 

In  2  and  3,  the  milk-sugar  was  not  determined.  N.  H.  M. 

Carbohydrates.  By  0.  Wallach  (Annalen,  234,  364 — 375). — 
The  rhizome  of  the  water  lily,  Iris  pseudacorus,  contains  a  peculiar 
carbohydrate,  called  "  irisin  "  by  the  author.  Irisin,  CeHioOs  +  H2O, 
closely  resembles  inulin,  but  is  distinguished  from  the  latter  by 
its  more  powerful  action  on  polarised  light ;  [ajn  =  —49°  90  for  a 
2  per  cent,  solution  of  irisin,  and  [ajo  =  —37°  27'  for  a  solution  of 
inulin  of  the  same  strength.  Fehling's  solution  is  not  reduced  by 
irisin,  but  the  carbohydrate  is  easily  attacked  by  dilute  acids,  yielding 
levulose  as  the  chief  product.  Irisin  is  four  times  as  soluble  as 
inulin  in  water  at  22°.  Under  the  microscope,  the  globules  of  irisin 
resemble  the  minute  globules  of  inulin  in  size,  but  they  do  not  exhibit 
double  refraction.  W.  C.  W. 


Animal  Gum.  By  H.  A.  Landwehr  (PJluger's  Archiv,  39,  193 — 
204). — The  animal  carbohydrates  may  be  arranged  in  parallel  groups 
with  those  occurring  in  the  vegetable  kingdom,  and  animal  gum 
resembles  vegetable  gum  in  yielding  oxalic  acid  after  treatment  with 
nitric  acid.     It  is  obtained  readily  from  mucin.     Mucin  was  prepared 
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by  precipitation  witli  acetic  acid  from  an  extract  of  submaxillary 
glands,  made  with  a  1  per  cent,  sodium  carbonate  solution.  The  pre- 
cipitate was  washed  with  weak  acetic  acid,  and  then  dissolved  in  weak 
hydrochloric  acid  by  the  aid  of  heat.  On  neutralising  with  soda,  a  white 
flocculent  precipitate  is  obtained,  which  is  increased  in  amount  on  the 
addition  of  sodium  sulphate  and  boiling.  The  precipitate  is  collected 
and  freed  from  salt  by  dialysis ;  it  consists  of  an  ordinary  proteid. 
The  filtrate  contains  no  nitrogen,  but  contains  animal  gum.  From 
tendon  mucin,  the  same  carbohydrate  is  obtained,  in  spite  of  what 
Loebisch  (Abstr.,  1886,  166)  says  to  the  contrary ;  it  may  also  be 
obtained  from  synovia,  colloid  cysts,  and  from  the  mucin  of  the 
snail's  mantle.  Mucin  and  animal  gum  both  yield  Isevulic  acid  when 
treated  with  hydrochloric  acid. 

Another  source  of  animal  gum  is  chondrin.  By  long  boiling  with 
water,  chondrin  splits  into  gelatin,  animal  gum,  and  possibly  a  third 
substance  not  yet  further  investigated.  Pure  chondrin  is  soluble  in 
hot  water,  and  its  solutions  gelatinise  when  cold,  if  not  too  dilute ; 
this  power  of  gelatinising  is  lost  after  prolonged  boiling.  A  dilute 
solution  gives  the  following  reactions  : — Dilute  mineral  acids  cause  a 
precipitate  soluble  in  excess  ;  acetic  acid  gives  a  precipitate  insoluble 
in  excess ;  acetic  acid  and  potassium  ferrocyanide  give  a  precipitate, 
soluble  in  excess  of  the  latter  reagent.  Sodium  chloride  solution 
gives  no  cloud,  but  hinders  the  precipitation  by  acetic  acid.  Metaphos- 
phoric  acid  gives  a  cloudiness  disappearing  on  warmth.  Alum  gives  a 
cloudiness,  disappearing  on  adding  excess.  Lead  acetate  gives  a  preci- 
pitate, soluble  in  excess.  Basic  lead  acetate  gives  a  precipitate,  partially 
soluble  in  excess.  Lead  acetate  and  ammonia  give  a  flocculent  preci- 
pitate, insoluble  in  excess.  Tannin  and  acetic  acid  give  a  precipitate, 
insoluble  in  excess.  Copper  sulphate  and  sodium  hydroxide  colour  the 
liquid  violet,  which  becomes  red  on  boiling.  Boiling  the  solution  for 
five  or  six  hours  with  1  per  cent,  sulphuric  acid  gives  it  the  power  of 
reducing  copper  salts,  this  being  due  to  the  formation  of  a  reducing 
sugar  from  animal  gum.  Animal  gum  may  be  separated  from 
chondrin  in  the  same  way  as  from  mucin. 

Metalbumin  and  paralbumin  may  also  be  used  as  sources  of  animal 
gum.  It  is  also  found  in  small  quantities,  but  constantly  in  the  red 
blood  corpuscles,  brain,  kidney,  spleen,  liver,  and  pancreas.  Proteids 
proper  do  not  yield  it.  W.  D.  H. 

Derivatives  of  Thioformaldehyde.  By  A.  Wohl  (Ber.,  19, 
2344 — 2847). — Thiometaformaldehyde,  (CH2S)2,  is  obtained  when 
an  aqueous  or  alcoholic  solution  .-of  hexamethyleneamine  saturated 
with  hydrogen  sulphide  is  heated  on  a  water-bath.  It  separates  as  a 
white,  amorphous  substance,  which  is  washed  with  water  and  hydro- 
chloric acid,  and  extracted  with  boiling  glacial  acetic  acid  and  alcohol. 
It  is  insoluble  in  all  the  usual  solvents,  and  has  a  peculiar  odour ;  it 
melts  at  175 — 176°,  and  decomposes  at  a  high  temperature.  It 
dissolves  unchanged  in  strong  sulphuric  acid. 

Methylthioformaldine,  S2(CH2)3NMe,  is  prepared  by  diluting  50  c.c. 
of  a  20  per  cent,  solution  of  formaldehyde  with  an  equal  volume  of 
water,  and  saturating  with  hydrogen  sulphide ;  200  c.c.  of  water  are 
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then  added,  the  whole  filtered  and  stirred  with  20  c.c.  of  a  30  per  cent, 
solution  of  methylamine.  In  24  hours  crystals  separate.  More 
hydrogen  sulphide  is  then  passed  through  the  solution  until  it  is  no 
longer  turbid ;  the  crystals  are  collected,  washed  with  water,  and  dis- 
solved in  ether.  It  crystallises  in  needles  melting  at  65°,  and  is 
insoluble  in  water,  soluble  in  dilute  mineral  acids,  alcohol  and  glacial 
acetic  acid.  It  distils  with  steam,  boils  at  about  185°,  being  at  the 
same  time  converted  into  a  compound  melting  at  130 — 140"^.  The 
hydrochloride  forms  needles  readily  soluble  in  water;  it  melts  at  188° 
with  decomposition. 

Dimethylthioforrnaldinium  iodide,  Si(CH2)3NMe2l,  is  formed  by 
treating  the  compound  with  methyl  iodide.  In  two  to  three  days  the 
liquid  solidifies  to  a  mass  of  slender,  lustrous  needles.  It  melts  at  161 — 
163°,  and  dissolves  readily  in  water,  sparingly  in  alcohol.  The  platino- 
chloride,  [S2(CH2)3NMe]2Me2PtCl6,  is  a  bright  yellow,  crystalline  sub- 
stance. The  iodide  dissolves  in  hot  aqueous  potash  and  separates 
unchanged  on  cooling.  When  boiled  with  silver  oxide,  it  yields  an 
ammonium  base,  which,  however,  could  not  be  isolated. 

N.  H.  M. 

Chloro- derivatives  of  Acetals.  By  0.  Magnamini  (Gazzetta,  16, 
SSO—^-SS).—Trichloromethylefhylacetal,  CCl3-CH(0Me)-0Et,  is  ob- 
tained  by  heating  tetrachlorether  with  methyl  alcohol  in  sealed 
tubes.  The  reaction  is  as  follows:  CCla'CHCl-OEt  -\-  MeOH  =  HCl 
-f  CCl3'CII(0Me)'0Et.  It  is  a  colourless  liquid  of  camphor- like 
odour ;  it  boils  at  193*4 ;  sp.  gr.  =  1  '32. 

Trichlorodimethylacetal,  CCl3*CH(CMe).,  obtained  from  tetrachlor- 
ethyl  methyl  ether,  is  a  liquid  of  similar  characters.  It  boils  at  183'2°  ; 
sp.  gr.  =  r28. 

The  tetrachlorethyl  methyl  ether,  CCVCHCl'OMe,  prepared  by  the 
action  of  phosphoric  chloride  on  chloral  methylate,  is  a  colourless 
liquid  boiling  at  178° ;  sp.  gr.  at  0°  =  1'84.  It  does  not  appear  to 
have  been  previously  isolated.  V.  H.  V. 

Diisonitrosoacetone.  By  H.  v.  Pechmann  and  K.  Wehsarg  {Ber., 
19,  2465 — 2467). — V.  Meyer  and  Ziiblin  have  shown  that  when  aceto- 
acetic  acid  is  treated  with  nitrous  acid,  carbonic  anhydride  is  evolved, 
and  isonitrosoacetone  formed.  The  authors  find  that  when,  in  like 
manner,  acetonedicarboxylic  acid  is  treated  with  water  and  sodium 
nitrite,  a  rapid  evolution  of  carbonic  anhydride  takes  place,  and  diiso- 
nitrosoacetone, C0(CH']N'0II)2,  is  produced.  This  forms  glistening 
prismatic  crystals,  melting  with  decomposition  at  143 — 144°.  It  is 
easily  soluble  in  alcohol  and  ether,  sparingly  in  cold  water,  chloroform, 
and  benzene.  It  is  very  unstable,  and  detonates  when  heated.  Its 
aqueous  solution  when  heated  decomposes  into  hydrocyanic  acid,  car- 
bonic anhydride,  and  water.  Acids  cause  a  similar  decomposition,  but 
hydroxy lamine  is  also  among  the  products.  It  is  more  stable  in  alka- 
line solutions,  and  forms  alkali  salts,  which  crystallise  in  orange-yellow 
needles.  Its  salts,  especially  the  red  crystalline  silver  salt,  explode 
when  heated.  When  warmed  with  phenol  and  sulphuric  acid,  the 
nitroso-compound  gives  a  red  coloration,  with  ferric  chloride  a  brown. 
The  authors  are  further  investigating  the  subject.  L.  T.  T. 
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Ketines.  By  L.  (Economides  (Ber.,  19,  2524— 2527).— When  a 
very  dilate  solution  of  diethylketine,  CioHieNa,  is  treated  with  the 
theoretical  amount  of  potassium  permanganate,  a  ketinediearboxylic 
acid  is  obtained,  identical  with  that  prepared  by  Wleiigel  by  reducing 
ethyl  isonitrosoethylacetate  (Abstr.,  1882,  949).  If  the  oxidation 
takes  place  in  a  warm  solution,  other  and  more  unstable  acids  are 
formed.  When  5  grams  of  ethyl  imidoisonitrosobutyrate  are  care- 
fully warmed  with  powdered  zinc  chloride  at  60 — 70°  for  a  long  time, 
and  the  product  saponified  with  alcoholic  potash,  a  small  quantity  of 
an  acid  melting  at  190 — 195°,  identical  with  Wleiigel's  acid  (loc.  cit.), 
is  formed.  The  above  reactions,  together  with  the  fact  that  the  ketine- 
acid  does  not  yield  an  anhydride,  point  to  the  following  constitutional 
formulae  for  methylketine  and  the  ketine-dicarboxylic  acid : — 

T^^CMe-CH^^       .  T^^CMe-C(COOH)^^ 
^<CH:CMe>^  ^^^  ^<C(COOH):CMe>^- 

N.  H.  M. 

Pure  Butyric  Acid.  By  A.  Bannow  (Ber.,  19,  2552—2554).— 
Pure  butyric  acid  is  best  prepared  by  converting  the  commercial  acid 
into  the  ethyl  salt,  which  is  then  fractionally  distilled.  The  fraction 
boiling  at  120 — 121°  is  reconverted  into  acid.  N.  H.  M. 

Derivatives  of  Tiglic  Acid.  By  P.  Melikoff  (/.  Buss.  Gheni. 
Soc,  1886,  287— 297).— Tiglic  (methylcrotonic)  acid, 


CHMe:CMe-COOH, 


was  prepared  either  by  the  saponification  of  the  oil  of  Roman  chamo- 
mile (Kopp,  Abstr.,  1879,  454),  or  by  heating  a-methyl-yS-hydroxy- 
butyric  acid  (RohrlDeck,  Abstr.,  1878,  136).  The  acid  was  treated 
under  water  with  an  aqueous  solution  of  hypochlorous  acid,  the  pro- 
duct of  the  reaction  extracted  with  ether,  and  the  solvent  distilled  off. 
The  residue,  after  remaining  for  some  time  over  sulphuric  acid,  solidified 
to  a  crystalline  mass,  which  was  found  to  consist  of  two  isomeric 
chlorhydroxyvaleric  acids,  C5H9CIO3.  A  concentrated  aqueous  solu- 
tion of  this  mixture  was  neutralised  with  zinc  carbonate:  a  crystalline 
zinc  salt  was  precipitated,  and  the  mother-liquor  on  being  evaporated 
left  another  salt  in  the  form  of  an  amorphous  humoid  substance.  The 
two  acids  obtained  by  decomposing  these  salts  with  sulphuric  acid 
are  both  easily  soluble  in  water,  alcohol  and  ether;  the  one  forming  a 
crystalline  sparingly  soluble  zinc  salt,  melts  at  75°,  and  crystallises 
from  ether  in  thin  prisms;  the  other  isomeride  melts  at  111*5°,  and  is 
obtained  from  its  ethereal  solution  in  the  form  of  large,  translucent 
prisms. 

When  a  mixture  of    these   acids,  or  each  of  them  separately,   is 
treated  with  alcoholic  potash,  the  potassium  salt  of  an  anhydro-acid, 

<^ ^_^>-CMe'COOH,  is  formed.  The  free  acid  forms  silky,  crystal- 
line needles  having  the  odour  of  butyric  acid,  easily  soluble  in  water, 
alcohol,  and  ether,  melting  at  62°.  The  energy  with  which  it  enters 
into  direct  combination  is  in  the  main  the  same  as  that  shown  by 
)3-methylglycidic  acid :  a-methylglycidic  acid  in  this  respect  exhibiting 
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much  greater  energy.  This  circumstance,  establislied  by  experiments 
on  the  hydration  of  the  potassium  salt  by  heating  with  water,  is  in 
accordance  with  tbe  results  obtained  by  the  author  in  a  former  work 
on  glycidic  and  ol-  and  ^-metbylglycidic  acids  (Abstr.,  1885,  650).  The 
energy  of  direct  combination  is  diminished  with  increasing  molecular 
Weight  in  acids  of  analogous  constitution  ;  at  the  same  time  among 
isomeric  acids  the  greatest  energy  is  exhibited  by  the  one  containing 
tertiarily  united  carbon  in  its  molecule.  a-/3-Dimethylglycidic  acid 
contains  one  CHz-group  more  than  «-  and  )8-methylglycidic  acids,  but, 
on  the  other  hand,  one  of  its  carbon-atoms  combined  with  oxygen  is  in 
tertiary  union. 

By  the  action  of  hydrochloric  acid  on  «-/3-dimethylglycidic  acid, 
oi-methyl-^-chlor-cc-hydroxiihutijric  acid,  OH'CHMe'CMeCl'COOH,  is 
formed;  it  melts  at  75°,  and  is  identical  with  one  of  the  chlorhydroxy- 
valeric  acids  above  described,  the  other  isomeride  being  therefore 
a-methyl-x-chloro-(3-hydroxyhufyric  acid,  CHMeCl'CMe(OH)-COOH. 
An  aqueous  solution  of  «-/3-dimethylglycidic  acid,  when  heated  during 
8 — 10  hours  at  99°,  is  converted  into  oi-^-d.imethylglycidic  acid, 
OH-CHMe-CMe(OH)-COOH,  melting  at  107°,  readily  dissolving  in 
water,  alcohol,  and  ether.  A.  T. 

Constitution  of  Chlorhydroxybutyric  and  Dichlorobutyric 
Acid.  By  P.  Melikoff  (/.  Buss.  Chem.  Soc,  1886,  227—303).— 
Chlorhydroxybutyric  acid  (formed  by  the  combination  of  crotonic  with 
hypochlorous  acid,  Abstr.,  1884,  1301,  and  1885,  650),  when  heated 
with  concentrated  sulphuric  acid,  yields  monochlorocro tonic  acid,  crys- 
tallising in  long,  thin  prisms,  melting  at  98°,  sparingly  soluble  in 
cold,  more  readily  in  hot  water,  easily  soluble  in  alcohol  and  ether. 
This  acid  yields  normal  crotonic  acid  (m.  p.  72°)  on  reduction  by 
zinc  and  sulphuric  acid.  The  chlorocrotonic  acid  above  mentioned 
is  an  a-chloriuated  product,  the  isomeric  |S-derivative  being  obtained, 
amongst  other  methods,  by  the  action  of  phosphorus  pentachloride  on 
ethyl  acetoacetate ;  hence,  the  chlorhydroxybutyric  acid  in  question 
must  be  ac-chloro-^-hydroxyhutyric  acid. 

This  acid  was  heated  with  hydrochloric  acid,  and  oi- /3-dichlorohutyric 
acid  was  obtained  ;  it  crystallises  in  long  prisms  and  melts  at  69°. 
An  alcoholic  solution  of  the  latter  compound,  when  treated  with 
alcoholic  potash,  gives  a-monochlorocrotonic  acid.  a-/3-Dichlorobutyric 
acid  is  formed  in  like  manner  when  a-monochlorocrotonic  acid  is 
heated  with  hydrochloric  acid.  A.  T. 

Hydroxystearic  Acids    of   Different    Origin.    By  A.  C.  and 

M.  Saytzeff  (/.  Buss.  Chem.  Soc,  1886,  328— 348).— A  hydroxy, 
stearic  acid  was  prepared  by  one  of  the  authors  some  time  ago  in  his 
work  on  the  oxidation  of  oleic  acid  (Abstr.,  1886,  140).  Another 
acid  of  this  composition  was  discovered  by  Fremy  (Annalen,  19,  296 ; 
20,  50;  33,  10),  who  obtained  it  by  the  action  of  concentrated 
sulphuric  acid  on  oleic  acid,  and  described  it  under  the  name  of  hydro- 
margaritic  acid.  Although  the  main  points  of  the  reaction  had  been 
satisfactorily  explained  by  Fremy's  work,  yet  subsequent  work  on 
this  question  has  mostly  led  to  unsatisfactory  results.      Sabaneieff 
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(Abstr.,  1886,  442)  has  at  last  succeeded  in  throwing  some  new  light 
on  the  processes  involved,  but  the  authors  do  not  in  all  cases  obtain 
results  in  agreement  with  his. 

Oleic  acid  was  obtained  by  the  saponification  of  oil  of  almonds,  and 
purified  in  the  ordinary  way  by  conversion  into  its  lead  salt.  The 
action  of  sulphuric  acid  was  regulated  in  such  a  manner  as  to  prevent 
the  temperature  rising  above  35*^.  The  mixture  was  then  allowed 
to  remain  20  hours  at  a  temperature  below  0°,  and  decomposed  by 
water.  In  order  to  increase  the  yield  of  hydroxystearic  acid,  the 
fatty  layer,  separated  by  the  action  of  water  and  solidifying  at  the 
ordinary  temperature  to  a  crystalline  mass,  was  treated  with  alcoholic 
potash,  whereby  the  anhydrides  of  this  acid  are  decomposed.  The 
saponified  prod  act  was  then  converted  into  the  acid  by  boiling  with 
sulphuric  acid.  When  the  products  of  the  action  of  sulphuric  acid 
on  oleic  acid  are  left  for  some  time  even  at  low  temperatures,  the 
quantity  of  hydroxystearic  acid  is  diminished,  whilst  the  quantity  of 
its  anhydrides  increases.  Hydroxystearic  acid  was  extracted  from 
the  above-mentioned  crystalline  mass  by  repeated  recrystallisation 
from  ether  and  alcohol.     So  obtained,  hydroxystearic  acid, 

CH3-(CH2)i3-CH,-CH(OH)-CH2-COOH, 

melts  at  83—85°,  and  resolidifies  at  68—65°.  At  20°  alcohol  (99J°  Tr.) 
dissolves  8*78  per  cent.,  ether  2*3  per  cent,  of  the  acid.  Hydroxy- 
stearic  acid  does  not  absorb  bromine.  The  free  acid  and  the  hydroxy- 
stearates  of  sodium,  calcium,  bai'ium,  copper,  zinc,  and  silver,  were 
analysed,  and  the  formula  of  the  acid  shown  to  be  CisHgeOs. 

With  hydriodic  acid,  hydroxystearic  acid  yields  iodostearic  acid. 
CHa'CCH.JiaCHo/CHI-CHa-COOH;  the  latter  can  be  converted  into 
ordinary  stearic  acid  by  reducing  its  alcoholic  solution  with  zinc  and 
hydrochloric  acid. 

"  When  hydroxystearic  acid  is  heated  at  100°  in  sealed  tubes  with 
fuming  hydrochloric  acid,  a  syrupy  liquid  is  formed,  soluble  in  ether, 
insoluble  in  alcohol  and  water,  and  having  the  composition  of  oleic 
acid.  It  does  not  show  acid  properties,  nor  give  additive  products 
with  bromine  or  iodine  (in  Hubl's  solution);  it  is  therefore  considered 
to  be  a  complete  anhydride  of  hydroxystearic  acid, 

oo<c:S2;>co, 

formed  by  elimination  of  2  mols.  of  water  from  2  mols.  of  the  acid 
(analogous  to  glycolide  or  lactide).  The  anhydride  is  decomposed 
into  hydroxystearic  acid  by  treatment  with  alcoholic  potash  at  tem- 
peratures above  150°.  Heated  with  dilute  sulphuric  acid  (in  sealed 
tubes  at  100°),  hydroxystearic  acid  yields  the  same  anhydride,  but 
when  concentrated  salphuric  acid  is  used  at  ordinary  temperature,  two 
other  products  of  non-saturated  character  are  formed,  one  combining 
with  17  per  cent.,  the  other  with  33  per  cent.,  of  iodine,  when  heated 
with  it  on  the  water-bath.  These  substances  bear  a  great  resemblance 
to  Fremy's  metoleic  acid,  and  will  be  further  investigated. 

It  was  shown  that  the  hydroxystearic  acid  prepared  by  the  action 
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of  moist  silver  oxide  on  iodostearic  acid  was  identical  with  that 
described  above. 

Finally,  the  authors  have  studied  the  action  of  alcoholic  potash  on 
iodostearic  acid.  After  heating  the  mixture  in  a  reflux  apparatus, 
and  expelling  the  alcohol  bj  distillation,  the  product  of  the  reaction 
was  decomposed  by  sulphuric  acid.  An  acid  was  obtained,  solidifying 
at  ordinary  temperatures  to  a  crystalline  mass,  and  consequently  not 
identical  with  oleic  acid.  It  was  purified  by  converting  it  into  the 
sodium  salt,  recrystallising  this  salt  from  alcohol,  precipitating  with 
zinc  sulphate,  recrystallising  from  boiling  alcohol,  and  decomposing 
the  zinc  salt  by  sulphuric  acid.  Thus  purified,  the  substance  crys- 
tallises from  ether  in  translucent,  rhombic  tables,  easily  soluble  in 
alcohol,  sparingly  in  ether,  and  melts  at  40 — 45°.  The  composition 
of  this  acid  was  found  to  be  the  same  as  that  of  oleic  and  elaidic 
acids.  It  is  a  non-saturated  compound,  taking  up  two  atoms  of 
bromine  or  iodine.  When  oxidised  by  potassium  permanganate  in 
alkaline  solution,  it  yields  dihydroxystearic  acid,  melting  at  78**. 
The  authors  intend  to  continue  the  investigation  of  this  solid  oleic  acid. 
Another  acid,  melting  at  20 — 25°,  simultaneously  formed  by  the 
action  of  potash  on  iodostearic  acid,  was  found  to  be  a  mixture  of 
ordinary  and  solid  oleic  acids.  The  constitution  of  solid  oleic  acid  is 
CH3'(CH0i3-CH2-CH  :  CH-COOH,  ordinary  oleic  acid  being  repre- 
sented by  CH3-(CH2)i3-CH  !  CH-CHs-COOH.  A.  T. 

Action  of  Trim  ethylene  Bromide  on  Ethyl  Acetoacetate, 
Benzoylacetate,  and  Acetonedicarboxylate.  By  W.  H.  Pkrkin, 
Jun.  (J^er.,  19,  2557—2561;  comp.  Abstr.,  1886,  689).— When  the 
acid  C7H10O3  (from  trimethylene  bromide  and  ethyl  sodacetoacetate) 
is  boiled  with  water,  carbonic  anhydride  is  evolved,  and  Lipp's 
acetobutyl  alcohol  (Abstr.,  1886,  218)  is  formed.     When  the  acid  is 

distilled,  the  anhydride  of  acetobutyl  alcohol,  CH2<pTT  ',r^^^   >0, 

is  obtained;  it  is  a  mobile  oil.  The  same  compound  is  also  formed 
when  acetobutyl  is  heated.  Strong  hydrobromic  acid  dissolves  the 
ethyl  salt  C9H14O3,  and  decomposes  it  into  bromobutyl  methyl  ketone 
(Lipp,  loc.  cit.)  and  carbonic  anhydride.  Benzoyltetramethylene- 
carboxylic  acid  is  decomposed  by  hydrobromic  acid  in  a  similar 
manner,  with  formation  of  the  compound  COPh'CHa'CHz'CHa'CHjBr ; 
this  crystallises  in  plates  melting  at  61°.  The  instability  towards 
hydrobromic  acid  of  the  products  obtained  by  the  action  of  tri- 
methylene bromide  on  ethyl  acetoacetate  and  benzoylacetate  respec- 
tively, distinguishes  them  sharply  from  tetramethylenedicarboxylic 
acid. 

Trimethylene  bromide  acts  on  the  sodium  compound — • 

C0(CHNa-C00Et)3 
(from  ethyl  acetonedicarboxylate  and  sodium  ethoxide),  yielding  the 
compound   COOEt*CH<^  Jtt  _riTT  _CH  '^^'     ^^^  latter  is  a  colour- 
less oil   boiling  at  238 — 240  (under  150  mm,  pressure).     The  mon- 
ethyl  salt  melts  at  114°  j  the  free  acid  at  185 — 190°   with    decom- 
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position.  When  the  nionethyl  salt  is  distilled,  a  substance  is  obtained 
apparently  identical  with  the  product  of  the  reaction  between  tri- 
methylene  bromide  and  ethyl  acetoacetate.  The  dicarboxylic  acid  is 
decomposed  by  boiling  water  into  acetobutyl  alcohol  and  carbonic 
anhydride.  N.  H.  M. 

Ethyl  Acetotrimethylenecarboxylate.  By  W.  H.  Per  kin,  Jun., 
and  P.  C.  Freer  (Ber.,  19,  2561— 2569).— The  fact  that  trimeth7leno 
bromide  reacts  with  ethyl  malonate,  yielding  a  tetramethylene- 
derivative,  and  with  ethyl  acetoacetate  with  formation  of  an  ether, 
suggested  the  possibility  that  the  product  of  the  reaction  between 
ethylene  bromide  and  ethyl  acetoacetate  (Trans.,  1885,  801)  is  not  a 
trimethylene-derivative  but  an  ether.  The  results  of  determinations 
of  the  magnetic  circular  polarisation,  and  the  optical  properties  point, 
however,  to  th-e  trim-ethylene  formula  first  ascribed  to  the  compound.. 

Ethylic  bromethylacetoacetate^  CHaBrCHa'CHAcCOOEt,  is  obtained 
by  dissolving  ethyl  acetyltrimethylenecarboxylate,  well  cooled,  in 
hydrobromic  acid,  sp.  gr.  1*85  (3  parts)  ;  after  being  left  for  10 
minutes  at  the  ordinary  temperature,  it  is  poured  into  ice  w^ater.  It 
is  a  yellowish  oil,  having  an  odour  of  camphor ;  when  exposed  to  air 
it  becomes  brown,  and  gives  off  hydrobromic  acid.  When  reduced 
by  means  of  zinc-dust  and  acetic  acid,  it  is  converted  into  ethyl  aceto- 
acetate. 

Acstopropyl  alcohol,  COMe'CHz'CHo'CHa'OH,  is  prepared  by  boiling 
20  grams  of  the  above  bromo-compound  for  two  hours  with  5  grams 
of  hydrochloric  acid  and  20  grams  of  water.  The  reaction  is  analo- 
gous to  that  by  means  of  which  Lipp  obtained  acetobutyl  alcohol 
from  ethyl  bromopropylaeetoacetate  (Abstr.,  1886,  218).  It  is  a 
colourless  oil,  very  soluble  in  water;  the  solution  very  readily  reduces 
ammoniacal  silver  solution  but  not  Fehling's  solution.  It  is  very 
unstable.  A  phenylhydraziue-compound  was  prepared-  When  the 
alcohol  is  heated,  it  is  converted  with  evolution  of  water  into  a  mobile 
oil,  having  an  ethereal  odour ;  it  is  probably  an  anhydride^ 

(comp.  Abstr.,  1886,  219). 

^(.Pentylene  glycol,  OH'CHMe-CH^-CHz'CHa-OH,  is  obtained  by 
leducing  acetopropyl  alcohol  with  sodium  amalgam.  It  is  a  very 
thick,  colourless  oil,  extremely  soluble  in  water.  It  boils  at  210 — 
220°  with  partial  decomposition.  When  heated  above  its  boiling 
point,  or  with  50  to  60  per  cent,  of  sulphuric  acid  at  100°,  it  is  con- 
verted into  the    anhydride,   CH2<pfT  .p-rr  >0,  boiling  at  78—83°. 

Pentylene  glycol  dissolves  in  hydrobromic  acid  (sp.  gr.  1'85)  with 
considerable  development  of  heat ;  when  the  solution  is  heated  at  80°, 
the  monohromohydrin  -of  the  glycol,  CsHnBrO,  is  formed.  This  is  a 
colourless  oil,  which  boils  (under  150  mm.  pressure)  at  144 — 145°. 

N.  H.  M. 

Derivatives  of  Diazosuccinic  Acid.  By  T.  Curtius  and  F. 
Koch  (Ber.,  19,  2460 — 2462). — This  is  a  continuation  of  the  authors' 
previous  work  on  this  subject  (Abstr.,  1885,  885).     Aspartic  acid  was 
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obtained  by  the  reduction  of  ethyl  diazosuccinate  with  zinc-dust  and 
acetic  acid,  thus  proving  the  correctness  of  the  formula  formerly 
ascribed  to  diazosuccinic  acid.     Methyl  diazosuccinamate, 

NHa-CO-CNs-CH^-COOMe 

(from  the  action  of  ammonia  on  methyl  diazosuccinate),  crystalh'ses 
in  lono;,  golden-yellow  prisms  soluble  in  ether  and  alcohol,  and  melting 
at  84".  When  ethyl  diazosuccinate  is  acted  on  by  cold  slightly 
acidified  water,  malamic  Sixxd  fumaramic  ficids  are  produced.  Malamic 
acid,  NH2*CO'CH(OH)'CH2*COOH,  crystallises  in  colourless  prisms 
easily  solnble  in  water,  alcohol,  and  ether,  and  melts  at  146°  ;  its  methyl 
salt  yields  silky  scales  soluble  in  alcohol,  ether,  and  water,  and  melting 
at  105°.  Methyl  fumaramate,  NH2-CO-C2Ho-COOMe,  crystallises  in 
colourless  plates,  soluble  in  alcohol,  and  melts  at  160 — 162°.  Ethyl 
henzoylmalamate,  NH2*CO-CH(OBz>CH2-COOEt,  was  obtained  by 
heating  together  equal  molecular  proportions  of  benzoic  acid  and  ethyl 
diazosuccinamate  at  140 — 150°.  It  forms  colourless  clinorhombic 
crystals  soluble  in  water,  alcohol,  and  ether,  and  melts  at  96 — 97°.  It 
decomposes  easily  when  heated.  The  corresponding  methyl  salt  forms 
colourless  crystals,  melting  at  78 — 80°.  By  the  action  of  iodine  on 
an  ethereal  solution  of  ethyl  diazosuccinamate  an  unsymmetrical 
ethyl  diiodosuccinamate,  NH2*CO*Cl2*CH2*COOEt,  is  formed.  This 
crystallises  in  long,  greenish- white  needles  which  darken  at  110°, 
melt  at  132°,  and  decompose  at  150°.  The  methyl  salt  and  corre- 
sponding methyl  and  ethyl  hromo-salts  are  oils.  L.  T.  T. 

Dichloropyromucic  Acid.  By  A.  Denaro  (Gazzetta,  16,  333— 
335). — If  a  current  of  dry  chlorine  gas  is  passed  into  the  ethyl  salt 
of  pyromucic  acid,  a  thick  oil  is  at  first  obtained,  probably  consisting 
of  the  tetrachloride  of  the  acid.  This  on  decomposition  with  alcoholic 
potash  and  subsequent  acidification,  yields  a  dichloropyromucic  acid 
which  crystallises  in  white  needles,  melting  at  167°.  Its  barium  salt 
crystallises  with  3  mols.  HgO  in  prisms,  the  calcium  salt  with  Z\  mols. 
H,0  in  scales ;  both  become  completely  anhydrous  when  heated  to 
110°.  Y.  H.  V. 

Constitution  of  Glycoluril.  By  0.  Widmann  {Ber.,  19,  2477— 
2482). — As  the  mode  of  formation  and  reactions  of  this  substance 

NH-CH-NH 
are  best  explained  by  the  formula  C0<^  |  /CO,  which  nn- 

doubtedly  belongs  to  acetylenecarbaraide,  the  author  has  carefully 
re-examined  these  two  compounds  with  the  view  of  determining 
whether  they  are  isomeric  or  identical.  He  finds  that  the  latter 
is  the  case,  and  that  the  apparent  differences  in  their  reactions 
are  due  to  erroneous  observation.  When  boiled  with  concentrated 
baryta- water,  acetylenecarbamide  does  not,  as  previously  asserted, 
yield  carbonic  anhydride,  but,  like  glycoluril,  is  decomposed  into 
hydantoic  acid  and  carbamide.  The  solability  of  acetylenecarbamide 
is  given  by  SchifF  as  1  in  333  parts  of  water  at  15°.  The  author  finds 
that  jDwre  acetylenecarbamide  requires  1090  parts  of  water  for  solution, 
whilst  a  similar  determination  of  the  solubility  of  glycoluril  showed  a 
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ratio  of  1 :  1060.  Similar  agreement  was  also  found  in  the  silver  salts, 
crystalline  form,  &c.,  both  compounds  crystallising  variously  in  needles,, 
prisms,  or  octahedra  according  to  the  solvent  employed.  Glycoluril 
and  acetylenecarbamide  are  therefore  identical,  and  the  author  pro- 
poses the  adoption  of  the  latter  name  as  the  more  suitable. 

L.  T.  T.. 
Hydrocarbons  from  Tar-oils  Boiling  between  170°  and  200°. 
By  0.  Jacobsen  (Ber.,  19,  2511 — 2515). — The  author  has  examined  a 
sample  of  coal-tar  oil  free  from  thiophen,  of  boiling  point  170 — 200°. 
By  combined  fractional  distillation,  conversion  into  sulphonio  acids, 
sulphonic  salts,  and  sulphonamides,  he  succeeded  in  isolating  naph- 
thalene, pseudocumene,  hemellithene,  and  another  hydrocarbon,  boiling 
like  the  last-named  at  175 — 175*5°,  but  yielding  a  very  soluble 
sulpJwnamide  melting  at  about  122 — 123°.  On  oxidation,  the  hydro- 
carbon yields  an  acid  which  crystallises  in  needles  melting  at  119 — 
121°  and  volatile  in  steam,  and  also  small  quantities  of  a  second  acid 
melting  at  90°.  The  acid  of  higher  melting  point  yields  isophthalic 
acid  when  oxidised  with  permanganate.  L.  T.  T. 

Chloropropy Ibenzene.  By  G.  Errera  ( Gazzettciy  16^  310— 325)  .— 
In  order  to  determine  the  constitution  of  the  chloropropylbenzene 
obtained  by  the  action  of  chlorine  on  the  boiling  hydrocarbon,  the 
three  alcohols  derivable  from  propyl  benzene  have  been  prepared  and 
converted  into  the  corresponding  chloro-derivatives. 

Fhenylpropyl  alcohol,  CH.;Ph*CH2*CH20H,  obtained  from  crude 
storax  by  Rugheimer's  process,  is  not  altered  by  gaseous  hydrogen 
chloride,  but  when  heated  in  a  sealed  tube  with  saturated  hydro- 
chloric acid  solution,  it  yields  the  chloro-derivative  CHaPh'CHg'CHsCl. 
This  compound  is  a  pale-yellow  liquid,  boiling  at  219°,  and  resembling 
cymene  in  odour ;  when  pure,  it  is  very  stable,  being  unaltered  by 
prolonged  treatment  with  fused  zinc  chloride  or  silver  acetate. 
Heated  witii  alcoholic  potash,  it  yields  phenylpropyl  ethyl  ether, 
CH^Ph-CHa-CHaOEt,  a  colourless  liquid  boiling  at  220°,  insoluble  in 
water. 

Methyl  henzyl  carhinol,  CHv.Ph*CHMe*^OH,  obtained  together  with 
allylbenzene  and  stilbene  by  the  reduction  of  methyl  benzyl  ketone 
with  sodium  amalgam,  is  a  liquid  boiling  at  215°,  of  a  pale-yellow 
colour  and  agreeable  odour.  Heated  with  hydrochloric  acid  in  sealed 
tubes,  it  yields  the  chloro-derivative,  CHaPh'CHClMe,  a  yellowish 
liquid,  boiling  at  204 — 207°  with  partial  decomposition  into  allyl- 
benzene and  hydrogen  chloride.  A  similar  reaction  occurs  with  alco- 
holic potash,  metallic  zinc  or  its  chloride. 

Ethyl  phenyl  carhinol,  CHPhEt'OH,  prepared  by  prolonged  reduction 
of  the  corresponding  ketone  with  sodium  amalgam,  as  described  by 
Barry,  is  a  liquid  boiling  at  215 — 217°.  It  is  converted  by  gaseous 
hydrogen  chloride,  even  at  ordinary  temperatures,  into  the  chloride 
CHPhEtCl,  a  yellow  liquid  boiling  about  200 — 205%  but  with  con- 
siderable decomposition  into  hydrogen  chloride  and  allylbenzene,  a 
change  which  takes  place  even  on  distillation  in  a  vacuum.  It  is 
distinguished  from  the  two  preceding  chloro-derivatives  by  the 
readiness  with  which  it  reacts  with  silver  acetate,  yielding  the  acetyl- 
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derivative,  CHPhEt-OAc,  a  liquid  boiling  at  227°,  of  fruity  odour,  and 
insoluble  in  water.  The  chloropropylbenzene  obtained  by  the  direct 
chlorination  of  the  hydrocarbon  is  identical  with  the  second  of  the  above 
ehloro-compounds,  in  that  it  is  decomposed  by  distillation  and  by 
nlcoholic  potash,  as  also  by  its  stability  towards  silver  acetate.  In 
these  properties,  the  chloro-derivatives  of  propylbenzene  are  directly 
comparable  to  those  of  ethylbenzene.  Y.  H.  Y, 

Reduction  of  Trinitro-Y^-CTimene.  By  F.  Mater  (Ber.,  19,  2312 
— 2314). — In  preparing  nitrocamidine  by  passing  hydrogen  sulphide 
through  a  boiling  alcoholic  solution  of  trinitro-ii'-cumene,  the  chief 
product  is  a  new  acid,  C9H10N2SO5.  It  is  insolulale  in  alcohol,  ether, 
glacial  acetic  acid,  &c.,  soluble  in  bot  water,  from  which  it  crystallises 
on  the  addition  of  a  few  drops  of  hydrochloric  acid  in  splendid,  white 
or  yellowish  plates.  It  melts  at  240°  and  carbonises.  Salts  were 
prepared.  N.  H.  M. 

Hemellithene.  By  O.  Jacobsen  (Ber.,  19,  2517— 2520).— The 
author  has  investig-ated  this  compound,  which  he  has  now  isolated 
from  the  fraction  of  coal-tar  oils  boiling  between  170 — 200°  (see  p.  35). 

Hemellithene,  C6H3M3  [1:2:  3],  boils  at  175-175-5°,  and  does  not 
solidify  at  —  20°.  Tribromoheni.ellithene,  CgHgBrg,  forms  long  needles 
melting  at  245°,  and  is  very  sparingly  soluble  in  alcohol ;  trinitrohemelli- 
Ihene  forms  prisms  meltino^  at  209°.  The  monosuIpJionic  acid  crys- 
tallises in  hydrated  rhombic  or  hexagonal  plates,  and  yields  crys- 
talline salts;  its  sulphonamide  melts  at  195 — 196°.  Hemellitlievol, 
CoHn-CH  [Me  :  Me  :  Me  :  OH  =  1  :  2  :  3  :  5],  is  obtained  by 
fusing  the  sulphonic  acid  with  alkali.  It  is  soluble  in  alcohol 
and  ether,  and  crystallises  in  needles  melting  at  81°.  Eemelli- 
f hylic  acid,  CeHsMe^-COOH  [Me  :  Me:  COOH  =  1  :  2  :  3].  is  formed 
by  the  oxidation  of  the  hydrocarbon  by  dilute  nitric  acid.  It  is 
volatile  in  steam,  and  crystallises  in  scales  melting  at  144°.  Its 
calcium  salt  is  described.  Distilled  with  lime,  it  yields  orthoxylene. 
a.  -  Sulphaminehemellithylic  acid  [Me  :  Me  :  COOH  :  SO2NH2  = 
1:2:3:5],  is  formed  by  the  oxidation  of  the  above  sulphonamide. 
It  melts  at  288°,  and  with  hydrochloric  acid  yields  a  sulplwhemelli- 
t/iylic  acid  melting  at  180 — 190°.  ^-StilfhaminehemelUthylic  acid 
[Me  :  Me  :  COOH  :  SO2NH2  =  1:3:2:5],  formed  at  the  same  time  as 
the  a-acid,  is  more  soluble,  and  melts  at  174°.  It  yields  a  very  soluble 
sulphonic  acid  when  heated  with  hydrochloric  acid.  Both  acids 
when  fused  with  potash  yielded  an  -easily  soluble  hydroxyliemellithylic 
acid,  which  does  not  give  a  blue  coloration  with  ferric  chloride. 

Hemellithene  may  be  readily  extracted  from  the  tar  oil  by  means  of 
the  sparing  solubility  of  its  barium  sulphonate.  L.  T.  T. 

Reciprocal  Transformations  of  Cymene  and  Cumene-deri- 
vatives.  By  M.  Fileti  (Gazzetta,  16,  300 — 310). — In  this  paper  are 
c  dlected  the  hitheito  observed  transformations  of  cumene  and  cymene- 
derivatives,  the  one  into  the  other,  and  from  them  is  drawn  the 
following  generalisation  : — A  propyl-group  in  the  para-position  rela- 
tively to  a  carbon-atom  combined  with  other  elements  or  with  non- 
oxygenated  groupings,  is  transformed  into  the  isopropyl-group,  if  this 
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element  or  grouping"  is  displaced  by  an  oxygenated  radicle  whose 
oxygen  is  directly  united  to  the  carbon-atom  compound,  and  conversely, 
an  isopropyl,  is  converted  into  a  propyl-group  when  these  substitutions 
are  reversed.     (Compare  Widman,  Abstr.,  1886,  453.) 

V.  H.  Y. 

Chlorocymene  and  Bromocymene  from  Thymol.  By  M. 
FiLKTi  and  F.  Crosa  (Gazzetta,  16,  287  —  800).  —  Chlorocymene 
(parapropylmetachlorotoluene),  GeHgMePrCl,  is  obtained  almost  in 
theoretical  proportions  by  heating  in  a  reflux  apparatus  4  mols.  of 
thymol  with  1  mol.  phosphoric  chloride.  On  oxidation  with  nitric 
acid,  Gerichten  (Abstr.,  1879,. 238)  obtained  an  acid,  believed  to  be  a 
hydrochlorocinnamic  acid,  C6H3MeCl*CH2*CH2*COOH.  It  is  here, 
however,  shown  that  under  these  conditions  three  acids  are  formed, 
namely,  chlorocumic,  orthochloroparatoluic,  and  chloroterephthalic 
acids. 

Sixty  per  cent,  of  the  theoretical  quantity  of  bromocymene,  calcu-- 
lated  according  to  the  equation  ^CioHia'OH  +  PBrj  =  doHisBr  -f, 
PO(OCioHi3)3  +  4HBr,  can  be  obtained  by  the  gradual  addition  of 
26  grams  of  bromine  to  45  grams  of  phosphorus  tribromide,  and  hent- 
ing  the  resulting  perbromide  with  100  grams  of  thymol.  On  oxichu 
tion  with  nitric  acid  of  sp.  gr.  1'2,  bromocymene  yields  bromocumic 
acid;  with  acid  of  sp.  gr.  1*29,  bromonitrocymene  with  bromocumic, 
bromonitrotoluicy  and  bromoterephthalic  acids,  whilst  nitric  acid 
of  sp.  gr.  1*39  yields  the  same  acids  without  the  bromonitrocy- 
mene. The  bromocumic  acid  is  identical  with  that  obtained  by  the 
direct  bromination  of  cumic  acid ;  it  has,  therefore,  the  constitution 
C6H3PrBr'COOH.  The  hromonitrotoliiic  acid  crystallises  in  lamina3, 
which  melt  at  200°  without  decomposition ;  it  is  isomeric  with  the 
acid  obtained  by  the  nitration  of  bromotoluic  acid;  its  barium  salt 
crystallises  in  long,  yellow  needles.  The  bromoterephthalic  acid  is 
identical  with  that  obtained  by  Fischli  by  the  oxidation  of  bromopara- 
toluic  acid.  Y.  H.  Y. 

Ethylxylenes.  By  0.  Jacobsen  {Ber.,  19,  2515— 2516).^For  the 
purposes  of  comparison  with  hydrocarbons  obtained  from  the  fraction 
of  coal-tar  oils  boiling  between  170"  and  200°  (this  vol.,  p..  35),  the 
author  prepared  the  three  isomeric  ethylxylenes  from  the  three  corre- 
sponding xylenes,  using  Fittig's  method.  Ethijlortho^iaylGne  yields  a 
crystalline  sulphonic  acid,  giving  a  sulphonamide  crystallising  in 
needles  melting  at  126".  Ethylmetaxylene  boils  at  184' — 186°,  and  is 
still  liquid  at  —  15°  ;  its  sulphonic  acid  is  crystalline^  and  yields  crystal- 
line barium  and  sodium  salts ;  its  sulphonamide  melts  at  148°.  Ethyl- 
paraxylene  boils  at  185°,  and  is  still  liquid  at  —  20^ ;  its  sulphonic  acid 
crystallises  in  rhombic  scales,  forms  crystalline  barium  and  sodium 
salts,  and  yields  a  crystalline  sulphonamide  which  melts  at  117^. 

L.  T.  T. 

Ethereal  Carbonates.  By.  G.  Bender  (Ber.,  19,  2265—2271; 
compare  Abstr.,  1881,  48).  —  When  naphthyl  ethyl  carbonate, 
OCioH,*CO*OEt,  is  boiled  for  some  time,  carbonic  anhydride  and 
alcohol  are  given  off,  and  the  residue  consists  of  a  mixture  of 
a-naphthol  and   a   compound  C21H12O3   (loc.  cit.).     The  formation  of 
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diphenylene  ketone  oxides  from  salicylic  acid  (Parkin,  Trans.,  1883, 
35)  and  the  intermolecular  change  of  sodium  phenyl  carbonate  to 
sodium  salicylate,  suggest  that  the  naphthyl  ethyl  carbonate  may 
have  become  changed  to  the  ethyl  salt,  OH'CioHe'COOEt,  and  that 
2  mols.  of  the  latter  have  condensed  with  formation  of  the  compound 
CaiHisOa;  this  would  then  be  dinaphthylene  ketone  oxide, 

CvioH6<^  PQ  ]>  CioHe. 

The  isomericle  obtained  by  boiling  ^-dinaphthyl  diethyl  orfhocarbonate 
(toe.  cit.)  crystallises  from  benzene  in  thin  prisms  melting  at  194°. 

When  phenyl  ethyl  carbonate  is  heated  at  300°  for  3 — 4  hours 
diphenylcarbonate  is  formed. 

Paraditolyl  carbonate  is  obtained  by  heating  paratolyl  ethyl  carbo- 
nate at  300°  ;  it  is  insoluble  in  water,  moderately  soluble  in  hot 
alcohol,  and  melts  at  115°. 

Thymyl  ethyl  carbonate  is  a  thick  liquid  boiling  at  260°;  at  300°  it 
decomposes  into  dithymyl  carbonate,  melting  at  60°. 

Ortlionitropken.yl  ethyl  carbonate  is  prepared  by  the  action  of  ethyl 
chlorocarbonate  on  potassium  orthonitrophenoxide.  It  is  a  heavy 
yellow  oil  which  boils  with  decomposition  at  275 — 285°.  The  amido- 
salt,  NHo-CeHiO-CO.OEt,  melts  at  95°;  it  is  soluble  in  alcohol, 
moderately  soluble  in  boiling  water.  When  distilled,  it  gives  off 
alcohol  with  formation  o^  anhydTO-ortJiamidophenyl  carbonate,  C7H5NO2; 
the  latter  dissolves  in  alkalis.  The  silver  salt,  C^JI^Ag^02,  forms 
an  amorphous,  colourless  precipitate.  The  ethyl  salt  is  obtained 
by  boiling  the  compound  with  alcoholic  potash  and  ethyl  iodide. 
When  heated  with  fuming  hydrochloric  acid,  it  yields  ethyl  orthamido- 
phenol  and  carbonic  anhydride ;  the  constitution  of  the  substance  is 

therefore  C6H4<^._p._^CO.     The  jphenylhydrazine  compound  of  anhy- 

dro-orthamidophenyl  carbonate,  C6H4<]_q_^C  !  N'NHPh,  crys- 
tallises in  yellow  needles,  which  melt  at  208°.  The  acetyl-derivative 
melts  at  97 — 98°.  A  mo7ionitro- compound  was  prepared  ;  it  forms  long 
yellow  needles  melting  at  256°.  Bromine  acts  on  the  anhydro-com- 
pound  with  formation  of  a  monobromo-derivative ;  this  crystallises  from 
water  in  plates  melting  at  196°.  When  treated  with  phosphoric 
chloride,  the  compound  CvHiClN'Os  is  formed.  N.  H.  M. 

Parahydroxybenzyl  Alcohol.  By  J.  Bieuermann  {Ber.,  19, 2373 — 
2376). — Parahydroxybenzyl  alcohol,  OH'CeHi'CHaOH,  is  prepared  by 
dissolving  parahydroxybenzaldehyde  (1  part)  in  a  mixture  of  water 
(10  parts)  and  alcohol  (5  parts)  ;  it  is  then  acidified  with  dilute  sulphuric 
acid  and  gradually  treated  with  3  per  cent,  sodium  amalgam  (40  parts). 
Grey  crystals  of  diparahydroxyhydrobenzoin  and  oily  drops  of  dipara- 
hydroxyisohydrobenzo'in  separate.  When  hydrogen  is  no  longer 
evolved,  the  solution  is  made  strongly  acid  and  left  for  12  hours,  it  is 
then  filtered,  the  filtrate  extracted  with  ether,  and  the  ethereal  extract 
treated  with  hydrogen  sodium  sulphite.  On  evaporating  the  ether,  the 
alcohol  separates  in  needles  ;  these  are  purified  by  dissolving  them  in  hot 
chloroform  and  precipitating  with  light  petroleum.      It  forms  slender 
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white  needles,  readily  soluble  in  water,  alcohol,  and  ether,  sparingly 
in  benzene  and  chloroform ;  sulphuric  acid  dissolves  it,  yielding  a 
splendid  red- violet  solution.  It  melts  at  110°.  The  alcohol  is  also 
formed  when  parahydroxybenzaldehyde  is  kept  dissolved  in  alcoholic 
potash  for  several  weeks,  but  the  reaction  is  still  very  incomplete. 
The  acetyl- derivative,  OH*C6H4*CH2'OAc,  is  prepared  by  heating  the 
alcohol  with  a  mixture  of  glacial  acetic  acid  and  sulphuric  acid.  It 
crystallises  from  water  in  small  yellow  needles,  melting  at  84°,  and  is 
leadily  soluble  in  alcohol  and  ether,  sparingly  in  water,  benzene, 
chloroform,  &c.  The  diacetyl  -  derivative,  OAc'C«H4*CH2*OAc,  is 
obtained  by  heating  parahydroxybenzyl  alcohol  with  an  excess  of 
acetic  anhydride  at  160°  for  6 — 6  hours.  It  forms  yellowish  needles 
melting  at  75^,  readily  soluble  in  alcohol  and  ether,  sparingly  in 
benzene,  &c. 

Anisic  alcohol,  OMe*C6H4*CH20H[=  1 : 4],  is  formed  when  para- 
hydroxybenzyl alcohol  is  dissolved  in  methyl  alcohol  and  digested 
with  potash  and  methyl  iodide  for  some  hours  at  100°.  The  product 
is  treated  with  water,  heated  to  expel  methyl  alcohol  and  iodide,  and 
extracted  with  ether.  On  evaporating  the  ether,  it  is  obtained  as  an 
oil  which  gradually  solidifies  when  kept  over  sulphuric  acid.  It  crys- 
tallises from  water  in  needles  melting  at  45°  (compare  Abstr.,  1886, 
460).  N.  H.  M. 

Synthesis  of  Betorcinol  (/3-Orcinol).  By  S.  v.  Kostanecki 
(Ber.,  19,  2318—2324;  compare  Abstr.,  1886,  242).— Paraxylorcinol 
[Meg:  (0H)2  =  1:4:3:5]  w^as  prepared  from  metadinitroparaxylene 
by  replacing  the  nitro-groups  successively  by  araido-  and  hydroxy  1- 
groups;  it  is  identical  with  Stenhouse  and  Groves's  betorcinol  (Trans., 
1880,  396).  The  crude  product  obtained  by  nitrating  paraxylene  is 
crystallised  from  alcohol  to  remove  most  of  the  orthodinitroparaxylene, 
dissolved  in  hot  alcoholic  ammonia,  and  treated  with  hydrogen  sul- 
phide for  about  one  hour;  it  is  then  evaporated  to  dryness.  The 
paradinitro-compound,  being  more  readily  reduced  than  the  meta- 
compound,  is  thus  converted  into  paranitroparaxylidine,  which  is 
extracted  by  means  of  hydrochloric  acid.  The  residue,  insoluble  in 
acid,  was  extracted  with  boiling  alcohol,  and  yielded  crystals  of  pure 
metadinitroparaxylene.  This  was  reduced  by  dissolving  in  alcoholic 
ammonia  and  treating  for  two  hours  with  hydrogen  sulphide,  and  the 
nitroxylidine  [Meg :  NOarNHa  =  1 :  4  :  3  :  5]  so  obtained  was  converted 
into  the  corresponding  nitroxylenol.  The  latter  crystallises  in  yellow 
plates  melting  at  91°.  It  was  reduced  with  tin  and  hydrochloric  acid, 
and  the  amidoparaxylenol  diazotised ;  to  1  gram  of  the  hydrochloride 
10  grams  of  sulphuric  acid  and  100  grams  of  water  were  used,  and  the 
whole  kept  cold  by  means  of  ice  and  salt. 

Paraxylorcinol  so  prepared  has  all  the  properties  ascribed  to  it  by 
Stenhouse  and  Groves  (loc.  cit.),  except  that  it  yields  a  green  fluo- 
rescent solution  when  treated  with  dilute  soda  and  chloroform. 

Metaxylorcinol  (Pfaff,  Abstr.,  1883,  918)  crystallises  from  chloro- 
form in  white  monoclinic  crystals,  a:b:  c  =  1*7237  :  1  :  ?  ;  /3  =  38°  21'. 
It  boils  at  276 — 279°.  When  heated  with  sodium  carbonate  solution  at 
130°,  metaxylorcirLolcarhoxylic  acid,  C6HLMe2(OH)2*COOH,  is  formed. 
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The  latter  crystallises  from  dilute  alcohol  in  well- formed  prlsm.s  which 
melt  with  decomposition  at  196",  and  give  a  deep  blue  coloration  with 
ferric  chloride.  N.  H.  M. 

AcetalresorcinoL  By  —  Causse  (/.  Pharm.  [5],  13,  354 — 358). 
— The  author  has  examined  the  action  of  sulphuric  acid  and 
heat  on  a  solution'  containing  acetaldehyde  and  resorcinol.  The 
crystals  obtained  are  insoluble  in  water,  ether,  chloroform,  and  ben- 
zene. They  are  soluble  in  alcohol,  which  yields  them  again  partly 
changed.  Anhydrous  ether  dehydrates  them,  converting  them  into 
a  powder,  which  in  time  aggregates  to  yellow,  translucent  crystals. 
Thus  purified,  the  compound  decomposes  on  fusing  with  regenera- 
tion of  resorcinol.  Its  composition  is  indicated  by  the  formula 
CuHuOi  =  C2H4O  +  2C6H6O2  -  H2O.  The  action  of  heat  on  the 
compound  apparently  removes  the  elements  of  water.  Heated  at 
120°y  a  reddish  powder  was  formed  which  could  be  obtained  in  large 
brown  crystals.  These  had  the  composition  C28H16O7  =  2CuHu04  — 
H2O. 

The  diacetyl  compound,  CaeHiBOn,  melts  at  282°.  The  reactions 
indicate  that  the  yellow  crystals  are  a  molecular  combination  of 
aldehyde  and  resorcinyl  ether,  C2H40,0(C6H4-OH)2.  J.  T. 

Benzylamine.  By  T.  Curtius  and  G.  Lederbr  (Ber.,  19,  2462— 
2463). — When  benzaldehyde  and  amidoacetic  acid  are  heated 
together  at  130'',  carbonic  anhydride  is  evolved  and  benzylamine 
formed.  Similar  reactions  seem  to  take  place  when  cinnamaldehyde, 
salicylaldehyde,  or  orthonitrobenzaldehyde,  are  substituted  for  the 
benzaldehyde,  but  the  products  are  not  so  easily  isolated. 

L.  T.  T. 

Citric  Acid  Derivatives  of  Paratoluidine.  By  J.  M.  Gill 
(Ber.,  19,  2S52 ~2364>).—Gitroparatohddide,  CbH504(NH-C7Hv)3,  is 
obtained  by  heating  citric  acid  (1  mol.)  and  paratoluidine  (3  mols.) 
at  140 — 145°  for  10  hours.  It  crystallises  from  alcohol,  in  which  it 
is  sparingly  soluble,  in  lustrous,  microscopic  needles,  melting  at  189°. 

Citrodlparatoluide,Ce^50i(N}l'C^JI^)  !  N.C7H7,  is  formed  when  citric 
acid  (1  mol.)  and  paratoluidine  (2  mols.)  are  heated  at  160 — 170°  for 
three  hours.  It  melts  at  205°,  is  insoluble  in  water,  rather  readily 
soluble  in  ether  and  alcohol,  and  separates  from  the  latter  solvent  in 
small,  yellow,  well-formed  crystals.  When  heated  with  citric  acid 
at  140 — 145°,.  it  is  converted  into  citroparatoluidide.  Ammonia  acts 
on  it,,  yielding  a  salt  of  citrojparadltoluidic  acid,  C6H504(NHC7H7)2'OH. 
The  latter  crystallises  from  alcohol  in  groups  of  needles,  melting  at 
161°.     It  is  soluble  in  water,  insoluble  in  alcohol  and  ether. 

Citroparafoluidic  acid,  G6H504(OH)  !  ]SrC7H;7,  is  prepared  by  adding 
paratoluidine  (1  mol.)  to  a  hot  concentrated  alcoholic  solution  of 
citric  acid  (1  mol.).  On  cooling,  the  solution  yields  clear  prismatic 
crystals;  these  are  heated  for  two  hours  at  160 — ^170°,  and  crystal- 
lised from  water.  It  melts  at  172.'5°,  and  dissolves  readily  in  alcohol, 
ether,  and  hot  water.  N.  H.  M. 

Azc-  and  Diazo-compounds.  By  Q.  Wallach  (Afinalen,  234, 
350 — 364). —  Paracetometatoluylenediamine,   obtained    by   the  action 
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of  acetic  anhydride  on  metatoluylenediamine  (Abstr.,  1888,  329)  can 
also  be  prepared  by  converting  nitrotoluidine  (m.  p.  77'5°)  into  tlie 
aceto-compound  (m.  p.  144*5°),  and  reducing  this  substance  with  iron 
filings  and  acetic  acid.  By  means  of  the  diazo-reaction,  the  aceto- 
metatoluylenedia.mine  is  converted  into  acetamidocresol  (m.  p.  225"), 
proving  that  the  acetyl-group  occupies  the  para-position. 
Faracetamidotoliieneorthazodimethylaniline^ 

NHAc'C6H3Me-N,-C6H4-NMe2, 

is  formed  when  a  solution  of  the  diazo-corapound  is  poured  into  an 
ice-cold  alcoholic  solution  of  dimethylaniline.  The  substance  crystal- 
lises in  golden  plates  and  melts  at  200^.  It  unites  with  acids  to  form 
salts,  which  dissolve  in  water,  yielding  deep-red  solutions.  The 
acetyl-group  can  be  eliminated  by  boiling  with  dilute  sulphuric  acid. 

Faramidotolueneovthazodimethij} aniline  crystallises  in  golden  scales. 
It  melts  at  145°,  and  dissolves  in  hot  alcohol,  chloroform,  and  ben- 
zene. The  di^zo-compound  unites  with  phenol,  forming  tolueneazo- 
dimethylaniJineparazophenol,  NMeo*C6H4*N2*C6H3Me*ISr2*C6H4*OH. 

This  substance  dissolves  in  dilute  solutions  of  the  alkalis,  and  is 
reprecipitated  by  carbonic  acid.  It  also  dissolves  in  strong  acids,  and 
is  reprecipitated  by  the  addition  of  water.  It  dissolves  freely  in 
alcohol,  ether,  chloroform,  and  b-enzene. 

The  corresponding  y3-?iapA^/ioZ-compound  melts  about  244°.  It  is 
insoluble  in  water,  sparingly  soluble  in  alcohol,  but  dissolves  in  strong 
sulphuric  acid,  with  a  red  coloration. 

Paracetaniidotolueneorthazodiethylaniline  crystallises  in  needles  of 
a  reddish-brown  colour.  It  melt&  at  159°,.  and  dissolves  freely  in 
alcohol,  ether,  chloroform,  and  in  acids.  The  salts  are  decom- 
posed by  large  quantities  of  water.  Orthacetometatolicylenediamine, 
NHAc'CgH.Me-NHa  [Me  :  NHAc  :  NH2  =  1:2:4],  prepared  from 
orthoamidoparanitrotoluene  (m.  p.  107°),  crystallises  in  white  needles, 
and  melts  at  140°.  It  is  soluble  in  alcohol,,  in  ether,  and  in  hot  water. 
Orthacetamidotolueneparazodiinethylaniline  melts  at  192°,  and  dissolves 
freely  in  alcohol,  chloroform,  benzene,  and  etber.  Orthamidotoluene- 
parazodimethylaniline  melts  at  215°,  and  is  freely  soluble  in 
chloroform . 

Acetamidohenzenemietazodimethylaniline,  NHAc*C6H4'N2*C6H4'NMe2, 
crystallises  in  plates,  and  melts  at  184°.  Amidohenzeneazodimethyl- 
aniline  forms  golden  scales-,  soluble  in  alcohol^  which  melt  at  165 — 
166°.  W.  C.  W. 

Quinone-oximes.  By  J.  Sutkowski  (J5er.,  19,  2314—2317).— 
Wlien  thymoquinone-oxime  is  dissolved  in  cold,  fuming  hydrochloric 
acid,  a  yellow  precipitate  is  formed,  consisting  of  dichlorothymo- 
quinone  and  monochloramidothymol  (Andresen,  Abstr.,  1881,  590). 
When  the  precipitate  is  boiled  with  glacial  acetic  acid,  a  splendid  red 
dye  is  formed.  The  reaction  is  of  interest,  as  it  shows  the  analogy 
between  the  reactions  of  thymoquinone  and  of  thymoquinone-oxime 
with  fuming  hydrochloric  acid.  Andresen  also  obtained  the  same 
products  from  thymoquinonechlorimide.  The  oxime  is  therefore  the 
hydroxyl-derivative  corresponding  with  the  quinonechlorimide. 
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When  chloramidothyraol  hydrochloride  and  chloranil  are  heated  in 
glacial  acetic  acid  solution,  the  red  dye  above  mentioned  is  formed. 
Tetrachloroquinol  is  formed  in  the  reaction;  it  crystallises  in  long 
colourless  needles  melting  at  232°.  Analyses  of  the  dye  point  to  the 
formula  C30H35CI3N2O3. 

In  a  similar  manner,  a  dye  was  obtained  by  the  action  of  paramido- 
thymol  on  chloranil  in  glacial  acetic  acid  solution.  It  has  the  com- 
position expressed  by  the  formula  CsoHsgNaOa-  1*  dissolves  in  acetic 
acid,  alcohol,  ether,  and  benzene,  but  not  in  vv^ater.  Ammonia  dissolves 
it  with  formation  of  a  blue  solution.  Lead  acetate  gives  a  blue  preci- 
pitate. N.  H.  M. 

Amidine-derivatives.  By  M.  Loeb  (7?er.,  19,  2340—2344).— 
When  the  compound  C16H10N2CI2O2,  prepared  by  the  action  of  car- 
"bonyl  chloride  on  ethenyldiphenyldiamine  (Abstr,,  1885,  1213),  is 
treated  with  alkalis  or  acids,  it  is  reconverted  into  the  amidine. 
Boiling  water  has  no  action  on  it ;  boiling  alcohol  converts  it  into 
carbanilide,  ethyl  acetate,  and  ethyl  chloride.  The  ethyl  salty 
C)Et-CO-NPh-CMe  '.  N-CeH^-COOEt,  separates  from  its  ethereal  solu- 
tion in  hard,  lustrous,  rhombic  crystals  which  melt  at  90"5°.  When 
the  chloride  is  dissolved  in  benzene  and  treated  with  dry  ammonia, 
it  is  converted  into  ethenyldiphenyldiamine  and  ammonium  chloride ; 
aniline  acts  like  ammonia. 

"N'O  IT 

Bthenylimidohenzanilide,    ^-'^^^'^lArph-^^^'  ^^   prepared   by    the 

action  of  carbonyl  chloride  dissolved  in  benzene  on  an  excess  of 
ethenyldiphenyldiamine;  it  crystallises  from  benzene  in  large,  lustrous 
]»lates  melting  at  118°.  It  is  identical  with  the  compound  to  which 
the  formula  CO(CuHi3N^2)2  was  previously  ascribed  (loc.  cit.).  Dilute 
hydrochloric  acid  decomposes  it  with  formation  of  aniline  and  phenyl 
cyanate. 

When  a  saturated  ethereal  solution  of  ethenyldiphenyldiamine  is 
treated  with  two  or  three  drops  of  water  and  then  with  cyanogen 
until  it  has  a  wine-red  colour,  and  allowed  to  remain  for  16  hours,  a 
black  crust  is  formed  which  yields  a  compound,  CieHieNiO ;  the 
latter  forms  a  white,  crystalline  powder  very  sparingly  soluble  in  ether 
and  benzene,  and  cannot  be  recrystallised,  as  it  at  once  resinifies  when 
heated  with  solvents.  It  becomes  violet  at  120°,  and  melts  with 
decomposition  at  165°.  Its  constitution  is  probably  analogous  to  that 
of  Griess'  cyanocarbimidoamidobenzoic  acid,  as  shown  in  the  formula 
NPh  :  CMe-]SrPlrC(NH)CN'  -f  H.^O.  Ethyl  allophanate  is  formed 
when  urethane  (7  parts)  and  carbonyl  chloride  (1  part)  are  dissolved 
in  benzene  and  heated  at  75°.  N.  H.  M. 

Preparation  of  Aromatic  Amides.  By  M.  Fileti  (Gazzetta,  16, 
281 — 284). — The  method,  proposed  by  Letts,  for  the  preparation  of 
the  nitriles  by  heating  the  carboxylic  acids  with  potassium  thio- 
cyanate,  has  been  shown  to  yield  the  amides,  if  ammonium  thio- 
cyanate  be  substituted  for  the  potassium  salt.  The  former  change  is 
attributed  by  Kekule  to  the  greater  dehydrating  action  of  the 
po.asiiium  salt,  an   interpretation   confirmed   by  the  observation   of 
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Miiller  tliat  in  the  above  method  benzamide  is  formed  if  the  process 
is  conducted  quickly,  but  phenyl  nitrile  if  slowly.  In  the  course  of 
the  preparation  of  cumonitrile,  a  small  quantity  of  cuminamide  is 
obtained  from  the  crude  product  of  the  reaction,  if  the  aqueous 
solution,  previously  rendered  alkaline  by  ammonia,  is  agitated  with 
benzene.  This  amide  crystallises  in  glittering  laminae  melting  at 
153'5",  insoluble  in  cold,  sparingly  soluble  in  hot  water,  soluble  in 
alcohol.  It  is  not  decomposed  by  boiling  with  hydrochloric  acid  or 
potash  of  moderate  concentration.  With  mercuric  oxide,  it  yields  a 
derivative,  (C6H4Pr-CONH)i!Hg  +  I^HoO  ;  this  crystallises  in  needles 
melting  at  190",  insoluble  in  water,  soluble  in  alcohol. 

Y.  H.  Y. 

Action  of  Alkyl  Iodides  on  Dibenzylthiocarbamide.     By  C 

Rkimarus  {Ber.,  19,  2348— 2349).— Will  has  shown  (Abstr.,  Ia82, 
723)  that  alkyl  iodides  react  with  diphenyl-  and  di benzyl- thiocarb- 
amide,  with  formation  of  hydriodides  of  bases  in  which  the  alkyl- 
group  is  directly  combined  with  sulphur.  The  author  has  found  that 
the  isomeric  dibenzylthiocarbamide  behaves  analogously. 

Benzylimidobenzylcarhaminethiomethyl,  SMe*C(IS[HC7H7)  !  NC7H7,  is 
formed  when  methyl  iodide  and  dibenzylthiocarbamide  are  heated  for 
2—8  hours  at  100°.  The  product  is  dissolved  in  water,  treated  with 
sodium  carbonate,  and  extracted  with  ether.  The  sulphate  of  the  base 
crystallises  in  lustrous  needles  readily  soluble  in  water  and  alcohol ; 
it  melts  at  145°.  The  hydrochloride  forms  large  rhombic  plates  melting 
at  125°  ;  the  hydnodide  crystallises  in  splendid  octahedra  melting  at 
99°,  readily  soluble  in  hot  water. 

BenzylimidohenzylQarhami7iethioet}iyl,  SEt*C(NHC7H7)  !  NC7H7,  crys- 
tallises in  wide  prisms,  apparently  monoclinic,  which  melt  at  93°  ;  it 
dissolves  readily  in  alcohol,  sparingly  in  water.  The  suljjhate  forms 
large  rhombic  plates  readily  soluble  in  water  and  alcohol ;  the  ^latino- 
chloride  crystallises  in  needles. 

Corresponding  compounds  were  also  prepared  from  propyl  iodide 
and  amyl  iodide.  N.  H.  M. 

Phenylseleniocarbimide  and  Diphenylseleniocarbamide.  By 
H.  Stolte  (Ber.,  19,  2SbO—23b2).—Fhenylseleni'ocarbimide,  CSe-NPh, 
is  prepared  by  passing  hydrogen  selenide  into  aqueous  soda,  evapo- 
rating, and  adding  isocyanophenyl  chloride  diluted  with  ether  to 
prevent  the  reaction  becoming  too  violent.  After  a  day,  the  product 
is  filtered,  the  ether  evaporated,  and  the  residue  steam-distilled 
and  dried  in  a  vacuum  over  sulphuric  acid.  It  is  a  yellowish-red  oil, 
insoluble  in  water,  readily  soluble  in  alcohol  and  ether,  and  has  only 
a  slight  odour.  When  the  ethereal  solution  of  the  substance  is 
treated  with  ammonia,  it  is  converted  into  monophenylseleniocarb- 
amide  (Abstr.,  1886,  781). 

iJiphenyUeleniocarbaimde,  CSe(NHPh)2,  is  prepared  from  phenyl- 
seleniocarbimide by  treating  its  ethereal  solution  with  aniline.  The 
product  is  washed  with  ether,  and  crystallised  from  alcohol.  It  melts 
at  186°  with  decomposition.  N.  H.  M. 
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Substituted  Nitrogen  Chlorides.      By   G.  Bender   (Ber.,   19, 

2272— 2274).— When  the  compound  C6H4<_q_>CO    (this   vol.,    p. 

38)    is  treated    with   bleaching   powder   and   hydrochloric  acid    the 

compound    C7H3NO2CI2    separates    in    colourless  needles.     When    the 

latter  is  brought  into   contact  with  quinol,  an  odour  of  quinone  is 

given    off,    and    on    cooling  crystals    of   quinhydrone  separate.     Tlie 

compound  is   decomposed  by  alcohol,   alkalis,  aniline,  &g.,  into  the 

NH 
compound  C6H3C1<:^^_q_>CO  (loc.  cit.). 

Acetanilide,  when  treated  with  bleaching  powder  in  presence  of 
acetic  acid,  yields  the  compound  NPhChCOMe.  The  latter  has  the 
properties  of  the  compound  described  above.  It  melts  at  91°  ;  when 
heated  to  172°,  it  becomes  yellow,  effervesces  violently  and  is  converted 
into  its  isomeride,  parachloracetanilide,  melting  at  172°.  The  same 
change  takes  place  when  the  substance  is  treated  with  cold  hydro- 
chloric acid  or  when  warmed  with  absolute  alcohol ;  if  more  than 
2  grams  be  employed,  a  violent  explosion  takes  place.  The  compound 
reacts  with  pa ranitr aniline,  yielding  acetanilide  and  orthochloropara- 
nitraniline. 

The  compound  '^nir  .r^ry^^^^  ^^^  prepared  from;  su'ccinimide  :  it 

crystall ises- f rom  benzene  in  large  colourless  crystals  melting  at  148°. 

Benzamide  yielded  the  compound  COPh'NHCl.  This  crystallises 
from  water  in  long  prisms  melting  at  116°.  N.  H.  M. 

Condensation    of  Nitrobenz aldehyde    with   Hydrocarbons. 

By  0.  TscHACHER  {Ber.,  19,  246^3— 2464,).— Baeyer  has  shown  that 
fatty  aldehydes,  in  the  presence  of  concentrated  sulphuric  acid,  form 
condensation  products  with  aromatic  hydrocarbons,  whilst  aromatic 
aldehydes  do  not.  The  author  finds  that  the  introduction  of  a  nitro- 
group  into  the  phenyl-ring  gives  to  aromatic  aldehydes  the  power  of 
iorming  such  condensation  products* 

With  benzene,  metanitrobenzaldehyde  yields  metanitrofriphenyl- 
inethane,  forming  crystals  melting  at  90°.  With  toluene,  metanitro- 
phenylditolylmethane  is  formed.  L.  T.  T. 

Compound  of  Pyruvic  Acid  with  Hippuric  Acid.    By  A. 

Hoffmann  {Ber.,  19,  2554 — 2557). — 6-  grams  of  pyruvic  acid  were 
digested  with  11  grams  of  sodium  hippurate  and  25  grams  of  acetic 
anhydride  on  a  water-bath.  In  a  short  time,,  a  vigorous  reaction 
takes  place  and  the  temperature  of  the  mixture  rises  to  108°.  The 
product  is  dissolved  in  alcohol,  the  solution  diluted  with  water, 
evaporated,  and  the  brownish  crystals  recrystallised  from  petroleum. 
Analyses  of  the  compound  point  to  the  formula  C12H9NO4 ;  the  sub- 
stance is  therefore  formed  by  the  union  of  its  two  constituents  (equal 
mols.)  with  elimination  of  the  elements  of  water  (2  mols.).  It  forms 
colourless,  flat  needles  melting  at  157°  ;  it  is  very  readily  soluble  in 
alcohol,  ether,  and  acetic  acid;  insoluble  in  water.  It  yields  salts 
corresponding  with  a  bibasic  acid,  C12H11NO5.  The  harium  salt, 
CizHgNOsBr   -f   2H2O,    was   prepared ;   when   treated   with   acid,    it 
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yields  the  anhydride,  C10H9NO4,  the  acid  not  being  capable  of  existing 
in  the  free  state.  When  the  anhydride  is  heated  with  hydrochloric 
acid  at  140°,  benzoic  acid  is  formed.  ^N^.  H.  M. 

Phenyliodohydracrylic  Acid.  By  E.  Erlenmeyer  and  J. 
RosENHEK  (Ber.,  19,  2464 — 2465). — Phenyliodohydracrylic  {oc-iodo- 
^.phenylhydroxypropionic)  acid,  OH'CHPh'CHI'COOH,  was  obtained 
by  the  action  of  iodine  chloride  on  cinnamic  acid.  A  chloriodophenyl- 
propionic  acid  is  probably  first  formed,  which  is  then  converted  into 
the  hydroxy-acid  by  the  action  of  water.  The  acid  forms  large 
crystals  which  melt  with  decomposition  at  137 — 139°,  and  are  soluble 
in  benzene.  When  treated  with  hydrochloric  acid,  this  acid  yields  a 
compound  C18H16CIIO4,  which  the  author  believes  to  have  the  formula 

CHPh:CH-C(OH)<Q>C(OH)-CHI-CHClPh.  L    T    T 

Creosolcarboxylic  Acid.     By  H.  Wende  {Ber.,  19,  2324—2327). 

—  Creosolcarhoxylic  acid,  OH'C6H2Me(OMe)-COOH  [=4:1:3:5], 
is  prepared  by  gradually  adding  4  grams  of  sodium  to  50  grams  of 
creosol  through  which  a  current  of  dry  carbonic  anhydride  is  being 
passed.  The  reaction  takes  place  slowly  with  evolution  of  hydrogen 
and  slight  development  of  heat,  and  is  assisted  by  gently  warming ; 
much  heat  is  then  developed,  and  the  reaction  becomes  rather  violent. 
The  product,  when  cold,  is  treated  with  dilute  hydrochloric  acid, 
extracted  with  ether,  and  the  ethereal  solution  extracted  with  sodium 
carbonate  solution.  It  crystallises  in  needles  melting  at  180 — 182°, 
dissolves  sparingly  in  water,  readily  in  alcohol,  »ether,  and  chloroform, 
and  is  almost  insoluble  in  benzene  and  light  petroleum.  It  sublimes 
unchanged  when  carefully  heated,  aad  acquires  a  deep  blue  colour 
when  treated  with  ferric  chloride.  The  ammonium  salt  crystallises  in 
globular  gToups  of  needles  ;  the  potassium,  salt  forms  small,  readily 
soluble  needles  ;  the  barium  salt  is  sparingly  soluble .-,  the  copper  salt 
is  a  yellow  powder;  it  is  very  electric  when  dry.  The  methyl  salt 
forms  small,  rhombic  crystals,  a  :  b  :  c  =  0*5285  :  1  :  0*7334;  it  melts 
at  92°,  and  gives  a  bluish-green  coloration  with  ferric  chloride.  The 
ethyl  salt  crystallises  in  small  needles  or  prisms  melting  at  77°. 

N.  H.  M. 

Derivatives  of  Opianic  Acid.  By  C.  Liebermann  (Ber.,  19, 
2275  —  2287;    compare    Abstr.,    1886,    550).  —  Amidohemipinphenyl- 

c  :  N NPh 

hydrazide  (azopianphenylhydrazide),  NHv     |  I       >  is  prepared 

^C6H(OMe)2-CO 
by  the  action  of  phenylhydrazine  on  azopianic  acid.  It  separates 
from  its  solution  in  benzene  in  small,  honey-coloured,  tetragonal 
crystals,  having  a  glassy  lustre,  a  :  c  =  1  :  0^5947.  It  melts  at  222°, 
and  dissolves  in  strong  sulphuric  acid  and  in  fuming  hydrochloric 
acid. 

CO'NPh 
Amido-opianphenylhydrazide,    NH2*C6H(OMe)2<[  CH  '  N  ^'  ^^  ^^" 

tained  by  reducing  the  nitro-compound  (toe.  cit.)  with  tin  and  fuming 
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hydrochloric  acid,  care  being  taken  to  prevent  the  reaction  from 
becoming  too  violent  from  the  heat  developed.  On  adding  water  to 
its  alcoholic  solution,  it  crystallises  in  slender  needles  melting  at  137 
—143°. 

Nornvethyhdtro-opianphenylhydrazide, 

N0,-C6H(0H)(0Me)<^^^^^^>, 

is  forTYied  when  nitro-opianphenylhydrazide  is  boiled  with  alcoholic 
potash,  and  the  potassium  salt  thus  obtained  treated  with  hydro- 
chloric acid.  It  crystallises  in  yellow,  glittering,  rhombic  plates  melt- 
ing at  191°.     The  potassimn  salt  is  a  carmine-red  powder. 

Opianoxime  anhydride  (hemipinimide) ,  C10H9NO4,  is  prepared  by  boil- 
ing opianic  acid  (1  mol.)  dissolved  in  nine  times  its  weight  of  80  per 
cent,  alcohol  with  hydroxylamine  hydrochloride  (1;^  mol.)  for  two 
to  three  hours.  It  crystallises  from  alcohol  in  long,  very  slender 
needles  melting  at  228 — 230°.  An  aqueous  or  alcoholic  solution  con- 
taining only  a  trace  of  the  substance  has  a  fine  blue  fluorescence.  It 
SLiblimes  unchanged,  and  can  be  heated  with  strong  sulphuric  acid 
without  decomposition.  Cold  aqueous  alkali  dissolves  it,  forming  a 
yellow  solution  which  soon  becomes  colourless.  When  heated  with 
alkali,  it  yields  hemipinic  acid  and  ammonia.  The  compound  was  also 
prepared  by  heating  ammonium  hemipinate.  The  potassium  salt, 
CioHgONK,  Is  a  white  compound  almost  insoluble  in  cold  absolute 
alcohol.     The  silver  salt  was  also  prepared. 

Hemiptnethylimide,  C10H8O4 !  NEt,  is  obtained  by  heating  potassium 
hemipiaimide  with  ethyl  iodide  at  150°.  It  crystallises  from  boiling 
water  in  colourless  needles  resembling  hemipinlmide ;  the  solution 
shows  the  same  fluorescence.  It  dissolves  very  readily  in  alcohol, 
acetone,  and  benzene,  and  melts  at  96 — 98°. 

The  formation  of  hemipinlmide  is  interesting  on  account  of  its 
complete  analogy  with  observations  lately  made  in  the  phthalic  acid 
series.  The  author  assigns  to  the  compounds  phthalimide  and  hemi- 
pinlmide the  respective   constitutional  formulae  C0<7,  t7>C  !  NH 

andCO<^^g^>C:NH. 

Aniltdo'Opianic  acid,  C16H15NO4,  is  obtained  by  boiling  a  solution  of 
equal  weights  of  opianic  acid  and  aniline,  dissolved  in  glacial  acetic 
acid,  for  10  minutes.  On  cooling,  the  whole  solidifies  to  a  white  mass, 
which  is  washed  with  water,  dissolved  in  benzene,  and  precipitated 
with  ether.  It  melts  at  186 — 187°.  It  dissolves  only  in  strong  alkali 
solution.  Anilidonitropia7iic  acid,  CieHuNaOe,  is  prepared  from  nitr- 
opianic  acid  in  a  manner  similar  to  the  above  compound.  It  crystal- 
lises in  needles  melting  at  183 — -184°.  When  treated  with  alkali,  it 
yields  a  sparingly  soluble  potassium  salt. 

Nitrohemipinic  acid,  NOo-C6H(OMe)2(COOH)2,  is  very  readily  pre- 
pared by  boiling  nitroplanic  acid  with  fuming  nitric  acid  (4  parts)  for 
one  hour.  It  melts  at  1GG°  (not  155°),  but  has  all  the  other  properties 
ascribed  to  it  by  Prinz  (Abstr.,  1882,402).  When  heated  above  its 
melting  point,  it  gives  up  water  and  yields  a  yellowish  compound, 
probably  the  anhydride. 
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Opianic  anhydride,  [CHO*C6H2(OMe)2*CO]20,  is  formed  wlien 
opianic  acid  is  heated  at  160°  in  a  current  of  dry  air.  It  crystallises 
well  from  acetone  and  melts  at  234°.  It  is  identical  with  the  com- 
pound described  by  Wegscheider  (Abstr.,  1883,  996)  as  triopiamide, 
C30H28O14.  When  boiled  with  alkali,  it  is  gradually  transformed  into 
opianic  acid.     Strong  nitric  acid  converts  it  into  nitropianic  acid. 

N.  H.  M. 

Opianic  Acid  Derivatives.  By  C.  Ltebekmann  and  S.  Kleemaxn 
(Ber.,  19,  2287 — 2299). — Acetylopimnc  acid, 

<8.H':^e?>^H.0Ac, 

is  prepared  by  heating  opianic  acid  and  dry  sodium  acetate  with 
acetic  anhydride.  The  excess  of  acetic  anhydride  is  then  removed  by 
contact  with  cold  water  for  24  hours,  and  the  remaining  compound 
crystallised  from  boiling  water.  It  melts  at  120 — 121°.  It  is  inso- 
luble in  cold  aqueous  alkali,  and  when  boiled  with  it,  is  decomposed 
into  opianic  and  acetic  acids. 

Acetylnitropianic  acid,  <C  p  TT/']^r)  ^/'()]y[e'j   ]>CH*OAc,  is  prepared 

in  a  manner  similar  to  acetylopianic  acid.  It  is  a  yellow  substance 
insoluble  in  cold  sodium  carbonate  solution. 

Propionylopianic  acid,  CisHuOe,  crystallises  in  needles  melting  at 
111". 

Anhydracetamidoliemipinic  acid,  CiqIIsAcNOs,  and  the  propionyl- 
compound,  CioH8(C3H50)N05,  melt  at  164°  and  139°  respectively; 
they  are  very  unstable, 

Mecouine- acetic  acid,  <[p  tt  /^)]vfp^  ]>CH*CH2*C00H,  is  obtained  by 

heating  opianic  acid  (3  parts),  malonic  acid  (1^  part),  glacial  acetic 
acid  (2  parts),  and  sodium  acetate  (Ij  part)  for  five  hours  at 
100°  ;  the  colourless,  crystalline  product  is  crystallised  from  water. 
It  forms  lustrous  needles  melting  at  167° ;  it  has  an  acid  reaction  and 
dissolves  in  ammonia.  The  silver,  calcium,  &c.,  salts  were  prepared. 
The  ethyl  salt  crystallises  in  plates  soluble  in  alcohol,  ether,  and  hot 
water ;  it  melts  at  82"5°.  The  reactions  of  the  acid  are  analogous  to 
those  of  phthalylacetic  acid.  When  boiled  with  barytn,  and  the  excess 
of  baryta  afterwards  removed  by  means  of  carbonic  anhydride,  barium 
opiavyl acetate*  is  obtained  ;  it  forms  lustrous  prisms.  The  free  acid 
is  not  capable  of  existence.  When  the  silver  salt  is  treated  with 
methyl  iodide,  it  yields,  not  methyl  opianylacetate,  but  methyl 
meconine-acetate ;  the  latter  crystallises  in  lustrous  plates  melting  at 
124°. 

Normeconine- acetic  acid,  <[q  -g  (r\-a\  >CH'CH2'C00H,  is  pre- 
pared by  heating  meconine-acetic  acid  with  hydriodic  acid  and  phos- 
phorus ;  the  product  is  diluted  with  water  and  filtered.  It  crystal- 
lises from  water  in  long  plates  melting  at  228".  The  calcium  and 
barium  salts  form  white  crystalline   precipitates.     When  the  acid  is 

•  The  formula  and  analysis  given  in  the  original  do  not  ngree. 
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heated  with  ferric  chloride,  it  acquires  a  characteristic  blue  colour, 
which  changes  to  green  in  presence  of  an  excess  of  ferric  chloride. 
The  ethyl  salt  separates  from  its  solution  in  boiling  water  as  an  oil, 
which  then  solidifies  and  melts  at  131°.  Its  solution  is  fluorescent 
and  reduces  silver  solution,  but  to  a  smaller  extent  than  the  free  acid. 
It  has  an  acid  reaction  and  precipitates  from  baryta  solution  a  yellow 
barium  salt  of  the  ether.  This  acid  property  and  the  power  of 
reducing  silver  solutions  is  due  to  the  presence  of  pyrocatechol- 
hydroxyl. 

Orthonitromeconine-acetic  acid, 

<CeH(NO.)(OM;)>CH-CH,COOH  [NO.  :  0H-CH,.C00H=1 :  2], 

is  obtained  by  dissolving  meconine-acetic  acid  in  fuming  nitric  acid 
and  afterwards  precipitating  with  water.  It  forms  colourless  crystals 
melting  at  176°.  The  calcium  salt  forms  yellow  needles.  The  ethyl 
salt  crystallises  in  lustrous  needles,  readily  soluble  in  alcohol  and 
benzene;  it  melts  at  12D°.  Nitromeconine-acetic  acid  dissolves  in 
sulphuric  acid,  forming  a  yellow  solution  ;  this,  when  warmed,  acquires 
a  cherry-red  colour,  characteristic  of  compounds  containing  a  nitro- 
group  in  the  ortho-position  to  a  long  side-chain  (Baeyer,  Abstr.,  1882, 
G20).  When  the  nitro-compound  is  reduced  with  tin  and  hydro- 
chloric acid,  di'tnethoxyhydrocarbostyril-lactone, 

is  formed.  This  crystallises  from  water  in  colourless  needles,  melt- 
ing with  evolution  of  carbonic  anhydride  at  256°.  It  is  readily 
soluble  in  alcohol  and  glacial  acetic  acid,  insoluble  in  ether  and 
benzene.  It  dissolves  in  baryta-  when  the  solution  is  boiled  and 
treated  with  carbonic  anhydride  and  evaporated  down,  lustrous 
needles  of  barium  dimethoxyhydrocarbostyrilcarboxylate  are  ob- 
tained. 

Dimethoxydihydrochloroquinoline  lacto7ie,  Ci2HinNC]04,  is  prepared 
by  heating  the  lactone  just  described  with  phosphorus  pentachloride 
and  some  phosphorus  oxychloride  for  two  hours  at  165 — 170°;  the 
product  is  poured  into  iced  water,  and  the  precipitate  crystallised  from 
alcohol,  from  which  it  separates  in  needles  ;  these  melt  at  218°  with 
evolution  of  carbonic  anhydride.  The  barium,  salt,  obtained  by  boiling 
the  lactone  with  baryta,  and  the  silver  salt  were  prepared. 

Bihydroxydihydroquiuoline  lactone,  C10H7NO4,  is  obtained  by  heating 
the  above  chloro-derivative  dissolved  in  glacial  acetic  acid  for  one 
hour  at  120"  with  hydriodic  acid.    It  melts  at  220°  with  decomposition. 

K  H.  M. 

Azo-opianic  Acid.  By  H.  Gfune  {Ber.,  19,  2299—2305). — 
Azo-opianic  acid,  prepared  from  nitropianic  acid,  melts  at  200°  with 
decomposition  (not  184°  as  given  by  Prinz,  Abstr.,  1882,  404).  The 
potassium  salt  is  a  white  crystalline  powder.  The  ethyl  salt  crystal- 
lises in  needles  melting  at  98° ;  the  methyl  salt  melts  at  127°.  The 
author  confirms  the  statement  of  Prinz  (he.  cit.)  that  azopianic  acid, 
when  boiled  with  baryta  in  excess,  yields  barium  amidohemipinate 
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The  yield  is  almost  quantitative.  Sodimn  amidohemipinate  crystallises 
from  alcohol  with  3  mols.  HgO,  in  long,  almost  white  needles ;  it  is 
very  readily  soluble  in  water.  The  copper  salt  (with  7  mols.  H2O) 
crystallises  in  stellate  groups  of  slender,  green  needles.  The  aqueous 
solution  of  the  free  acid  has  a  fine  green  fluorescence  which  disappears 
when  alkalis  or  acids  (except  acetic  acid)  are  added.  It  reduces  a 
cold  animoniacal  silver  solution,  and  Fehling's  solution  when  warmed. 

Anhydrodiazohemipinic  acid,  OOOH*C6H(OMe)2<[  Ar\  >,  is  ob- 
tained when  a  cooled  solution  of  sodium  amido-hemipinate  is  treated 
with  sodium  nitrate  and  hydrochloric  acid.  It  is  a  bright  yellow,  micro- 
crystalline  powder  which  becomes  superficially  red  when  exposed  to 
light,  and  explodes  at  140 — 150°  or  when  struck.  It  dissolves  readily 
in  alkalis  and  acids  ;  when  boiled  with  water,  it  gives  off  nitrogen  and 
yields  a  hydroxy- acid,  which  gives  an  intense  blue- violet  colour  with 
ferric  chloride.  The  hydrochloride,  COOH-C6H(OMe)2(COOH)-I^2Cl 
+  H2O,  crystallises  in  long,  colourless  needles;  in  presence  of  water, 
it  decomposes  into  hydrochloric  acid  and  free  anhydroazohemipinic 
acid.  When  the  diazohemipinic  acid  is  boiled  with  alcohol  under 
slight  pressure,  it  is  converted,  with  evolution  of  nitrogen,  into  hemi- 
pinic  acid. 

JSTitrohemipinic  acid  was  prepared  by  Liebermann's  method  (this 
vol.,  p.  46).  The  pota-9siu7n  salt  crystallises  in  deep  yellow  prisms, 
readily  soluble  in  water  and  alcohol,  the  silver  salt  is  also  yellow. 

CO 

Nitroliemipinic    anhydride,  ]S'02*C6H(OMe)2'<\pr)]>0,    is    prepared 

by  heating  the  acid  at  160 — 165°  for  two  hours  ;  it  crystallises  from 
benzene  in  bright  yellow  prisms  melting  at  145°.  When  nitrohemi- 
pinic  acid  is  reduced  with  ferrous  sulphate  and  soda,  amidohemipinic 
acid  is  formed  identical  with  the  acid  obtained  by  boiling  azo-opianic 
acid  with  baryta. 

The  results  of  the  experiments  above  described  confirm  the  view 
brought  forward  by  Liebermann  {loc  cit.)  that  Prinz's  so-called  azo- 
opianic  acid  is  not  an  azo- derivative  of  opianic  acid  but  an  internal 
anhydride  of  orthamidohemipinic  acid. 

When  nitrohemipinic  acid  is  reduced  with  tin  and  hydrochloric 
acid,  the  compound  COOH.C6H,(OMe)2-NH2,HCl  is  formed. 

N.  H.  M. 

Derivatives  of  Normethylnitropianic  Acid.  By  K.  Elbel 
{Ber.,  19,  2306— 2312).— Normethylnitropianic  acid 

C0H-C«H(C00H)(0H)(0Me)']Sr02, 

is  best  prepared  by  heating  finely  powdered  nitropianic  acid  with 
fuming  hydrochloric  acid  (10  parts)  for  15  hours  at  100°,  with  a  reflux 
condenser,  hydrogen  chloride  being  passed  in  all  the  time.  The 
product  is  evaporated  down,  when  the  normethyl-compound  sepa- 
rates ;  the  yield  is  80  per  cent,  of  the  theoretical. 

Norm  ethylorthanhydramidohemipin  ic      acid      (nor  methylazo-opianic 

acid),  0Me-C6H(0H)(C00H)<^g>  [OMe :  OH  :  COOH  :  CO  :  NH 

=  4:3:2:1:  6],  is  obtained  by  treating  a  boiling  saturated  aqueous 
VOL.   Lii.  e 
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solution  of  normethylnitropianic  acid  with  tin  and  hydrocllloric  acid. 
It  is  dissolved  in  alcohol  and  precipitated  with  water.  It  crystallises 
in  colourless,  lustrous  needles  which  melt  at  174 — 175°  with  decom- 
position ;  it  is  readily  soluble  in  alcohol,  sparingly  in  benzene,  and 
insoluble  in  ether.  When  boiled  with  baryta,  crystals  of  barium 
normethylamidohemipinate     are    formed.        The    cZmce^?/Z-derivative, 

CD 
0Me-C6H(0Ac)(C00H)<"^]^^'>,  is  obtained  by  boiling  normethyl- 

anhydramidohemipinic  acid  with  sodium  acetate  and  acetic  anhydride 
(10  parts)  for  one  hour.  It  melts  at  205°,  dissolves  readily  in  ben- 
zene ;  the  alcoholic  solution  has  a  fine  blue  fluorescence.  It  is  very 
unstable   and    changes   when   kept    into   the    wionacetyl   compound, 

0Me-C6H(0Ac)(C00H)<-^^>,  melting  at  198°. 

Normethylnitropianic  acid  phenylhydrazine  crystallises  in  red 
needles  which  melt  at  178 — 179°  with  decomposition.  When  boiled 
with  glacial  acetic  acid,  it  parts  with  the  elements  of  water  and  yields 

7iormethyhiitropiazide,        N02*C6H(OMe)(OH)<[p-rT  • -kt-_>.  The 

latter  crystallises  in  lustrous,  lemon-coloured,  rhombic  plates  melting 
at  191°.  It  dissolves  unchanged  in  dilute  potash  solution.  The 
potassium  salt  is  very  readily  soluble  in  water,  almost  insoluble  in 
absolute  alcohol.  Normethylamido-ojyiazide  is  obtained  by  boiling  the 
nitro-compound  suspended  in  ammonia  with  ferrous  sulphate.  It 
crystallises  from  alcohol  in  short,  almost  colourless  prisms. 
Nor.netliyhiitropianoximic  acid, 

N02-C6H(OMe)(OH)(COOH)-CH  :N0H    [=6:4:3:2:1], 

is  formed  by  mixing  a  boiling  solution  of  normethylnitropianic  acid 
in  water  (40  parts)  with  an  aqueous  solution  of  hydroxylamine  hydro- 
chloride and  sodium  acetate.  It  crystallises  from  alcohol  in  lustrous 
yellow  needles  which  become  brown  when  warmed,  and  melt  at  252°. 
It  has  a  slight  reducing  action  on  Fehling's  solution.  It  dissolves  in 
alkali  with  a  deep-red  colour,  and  the  solution  gives  off  ammonia 
when  boiled,  with  formation  of  normethylnitroliemipinic  acid, 
N0o-C6H(0Me)(0H)(C00H),  [=6:4:3:2:1].  The  latter  crys- 
tallises from  alcohol  in  almost  white,  silky  needles,  readily  soluble  in 
water  and  alcohol ;  it  melts  at  220°.  The  hydrogen  potassium  salt 
forms  bright  yellow  prisms.  The  same  acid  is  formed  when  nor- 
methylhemipinic  acid  is  nitrated  with  dilute  nitric  acid. 

Normethylnitrohemipinimide,     !N'02*C6H(OMe)(OH)<^p  .^TTr]>,     is 

obtained  by  boiling  an  alcoholic  solution  of  normethylnitropianic  acid 
with  hydroxylamine  hydrochloride,  or  better  by  boiling  normethyl- 
nitropianoximic  acid  with  glacial  acetic  acid.  It  crystallises  in  bright 
yellow  needles  which  melt  at  252°  with  decomposition. 

N.  H.  M. 

Homo-orthophthalimide.    By  S.  Gabriel  (Ber.,  19,  2363—2367  ; 

compare  Abstr.,  1886,  812,  and  this  vol.,  p.   61). — When  a  solution 

of  homo-orthophthalimide  (2  grams)  and  potash  (1  gram)  in  methyl 

alcohol  (15  c.c.)  is  digested  with   methyl  iodide  (4  grams)  at   100°, 
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dimethylJiomo-orthophthaUmide,  OgHsMeaNOz.  is  formed.  The  latter 
crystallises  from  water  in  flat  needles  melting  at  119 — 120° ;  it  is 
readily  soluble  in  the  usual  solvents  and  in  alkali.  When  heated 
with  potash  and  methyl  iodide  at  100",  it  yields  the  trimethyl- 
derivative,  C9H4Me3N'02 ;  this  crystallises  in  long  needles  melting  at 
102 — 103° ;  it  is  readily  soluble.     Alkali  does  not  dissolve  it. 

Romo-orthophthalmethylimide,     ^^^i'^nn.lj-M  ^j    is     formed     by 

evaporating  a  mixture  of  homo-orthophthalic  acid  and  methylamine, 

and  distilling  the  residue.     It  forms  long,  colourless  needles,  which 

melt  at  123°  and  boil  at  314 — 318°.     It  is  readily  soluble  in  the  usual 

solvents   aud  dissolves  in  alkalis.     When  heated  with  methyl  iodide 

and  potash,  it  yields  trimethylhomophthalimide  melting  at  102 — 103°. 

In   the   latter    compound,    therefore,    one    of    the    methyl-groups    is 

attached  to  nitrogen.     Trimethylhomophthalimide  is  hardly  attacked 

by  fuming  hydrochloric  acid  at  100°,  and  so  cannot  contain  methoxyl; 

when  heated  with  the  filming  acid  at  230 — 240°,  the  anhydride  of  a 

CO 
bibasic  acid,  C^'H.i'Mei<^^Q^O,  is  obtained.     This  crystallises  in  flat 

crystals  melting  at  82"5 — 83°  ;  the  silver  salt,  CuHieOiAgs,  was  pre- 
pared. The  anhydride  is  also  formed  when  dimethylhomophthalide 
(from  homophthalide,  potash,  and  methyl  iodide)  is  heated  at 
230°  with  fuming  hydrochloric  acid;  ammonia  is  formed  in  the 
reaction. 

Tri-  and  di-methylhomophthalimide  and  the  anhydride  (m.  p. 
82'5 — 83°)  have  probably  the  constitution  expressed  in  the  formulae — 

p  ^  ^CMe,-CO.       p  jy    .CMe,-CO.     ^.  p  „    .CMe,-CO. 

N.  H.  M. 

Action  of  Amines  on  Phthalylacetic  Acid.  By  E.  Mertens 
{Ber.,  19,  2367 — 2373). — Pure  phthalylacetic  acid  is  stirred  w^ith 
water  and  treated  with  a  33  per  cent,  solution  of  ethylamine  until  it 
is  dissolved  ;  it  is  then  filtered  and  saturated  with  hydrogen  chloride, 
being  kept  cold  the  whole  time.  A  white  crystalline  substance 
gradually  separates  with  slight  evolution  of  carbonic  anhydride. 
Analyses  show  the  compound  to  have  the  formula  C23H24O5N2.  It 
melts  at  129°,  dissolves  readily  in  warm  alcohol,  ether,  and  chloro- 
form, more  sparingly  in  benzene ;  boiling  water  decomposes  it. 

Methylenephthalethimidine,CO<^^-r^^^C  I  CHo,  is  formed  when  the 

compound  C23H24O5N2  is  heated  above  its  melting  point;  carbonic 
anhydride  and  water  are  evolved.  It  lias  a  carrot-like  odour,  distils 
Avith  steam,  and  is  readily  soluble  in  alcohol,  ether,  and  chloroform, 
<^c.  It  strongly  resembles  GabriePs  methylenephthalomethimidine 
(Abstr.,  1885,  1228). 

Phthalethimidylaceticacid,  CO<^'^^'>C  !  CH-COOH,    is  obtained 

by  keeping  a  solution  of  the  compound  C23H24N2O5  in  sulphuric  acid 
(10  parts)  for  24  hours,  and  then  pouring  it  into  water.  The  white 
crystalline  precipitate  is  crystallised  from  dilute  alcohol,  fi-ora  which  it 
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separates  in  yellow  needles  melting  at  180°  with  effervescence.  It  is 
readily  soluble  in  hot  water,  alcohol,  and  ether,  less  soluble  in 
benzene.  The  silver  salt  forms  a  flaky  crystalline  precipitate ;  the 
barium  salt  crystallises  in  yellow  lustrous  needles.  Propylamine  and 
phthalylacetic  acid  yield  the  co'inpound  CjoH^eOsN'o.  It  forms  lar^o 
well-formed  prismatic  crystals  which  melt  with  effervescence  at  103°. 
It  behaves  similarly  to  the  ethylamine  compound. 

Acetophenone-orthocarboxanilide,  COMe'CfiHi'CO'NHPh,  is  obtained 
by  warming  phthalylacetic  acid  with  aniline.  After  the  evolution 
of  carbonic  anhydride  has  ceased,  the  whole  is  left  for  24  hours, 
when  the  substance  separates  in  white  crystals.  It  crystallises 
from  benzene  in  large,  well-formed  cubes  which  melt  at  189 — 
192°,  and  dissolve  readily  in  warm  alcohol,  ether,  or  chloroform. 
When  heated  at  204°  and  afterwards  at  230°,  it  is  converted  with 
evolution    of     aniline     and    water    into    tnethylenephthalphenimidine, 

r\  TT 

CO<^^piJ^C  '.  CH2.     The   latter    crystallises    in    yellowish    prisms 

readily  soluble  in  alcohol,  ether,  and  chloroform  ;  it  melts  at  100°. 
When  acetophenonecarboxanilide  is  kept  dissolved  in  strong  snl- 
sulphuric  acid  for  24  hours,  it  is  converted  into  a  compound,  CisHnNO, 
isomeric  with  the  compound  jast  described.  It  is  sparingly  soluble  in 
alcohol  and  ether,  readily  in  benzene,  chloroform,  and  light  petroleum  ; 
it  melts  at  265°.  N.  H.  M. 

Bromoterephthalic  Acid.  By  M.  "Fileti  (Gazzetta,  16,  284— 
287).--Fischli  (Abstr.,  1879,  639)  states  that  the  monobromotere- 
phthalic  acid  obtained  by  the  oxidation  of  bromotoluic  acid  retains 
1  mol.  H2O,  even  after  drying  at  120°.  As  the  same  acid  obtained 
from  bromocymene  was  found  to  be  anhydrous,  the  author  has 
repeated  Fischli's  experiments.  The  analytical  results  obtained  for 
the  proportion  of  carbon  and  bromine  show  that  this  acid  is  also 
anhydrous.  It  melts  at  296°,  and  at  the  same  time  sublimes.  Its 
silver  salt  is  precipitated  as  a  white,  gelatinous  mass,  somewhat 
soluble  in  water.  The  methyl  salt,  C6H:3i'(C00Me)2,  obtained  from 
the  said  chloride  (Fischli),  as  also  from  the  acid  itself  (Fileti),  crystal- 
lises in  acicular  prisms,  melting  at  52°  ;  it  presents  a  well-marked 
chromatic  polarisation.  V.  H.  V. 

Cumidic  Acids.  By  E.  Schnapauff  (Ber.,  19,  2508— 2511).— The 
author  prepared  oc- cumidic  acid, 

C6H2Me2(COOH)2  [Me  :  Me  :  COOH  :  COOH  =  1:3:4:6], 

by  a  modification  of  Wurtz's  process,  by  the  action  of  ethyl  chloro- 
carbonate  and  sodium  amalgam  on  dibromometaxylene.  This  acid 
forms  glittering  prisms  melting  much  above  320°,  and  subliming  with 
only  slight  decomposition.  It  is  easily  soluble  in  boiling  alcohol,  very 
sparingly  in  boiling  water.  Its  barium  salt  crystallises  with  \\  mol. 
H2O,  and  is  very  soluble  in  water:  the  methyl  salt  forms  long  needles 
or  plates  and  melts  at  VG"". 

Cumidic  acid,  obtained  as  described  by  Jannasch  (this  Journal, 
1871,  240)  by  the  oxidation  of  durene,  was  converted  into  the  methyl 
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salt,  and  this  by  crystallisation  from  alcoliol  was  separated  into  two 
parts,  the  one  raeldng  at  76°  the  other  crystallising  in  needles  and 
melting  at  114".  The  former  was  the  methyl  salt  of  the  a-acid  just 
described.  The  ether  melting  at  114°  yielded  ji-cumirlic  aci4 
[Me  :  Me  :  COOH  :  COOH  =  1  :  4  :  2  :  5]  on  hydrolysis.  This  acid 
is  easily  soluble  in  boiling  alcohol,  very  sparingly  in  boiling  water;  it 
crrstallises  in  hexagonal  prisms,  and  sublimes  at  high  temperatures 
without  previous  fusion.  Its  barium  salt  crystallises  with  2^  mols. 
H2O ;  its  methyl  salt  melts  at  114°  and  boils  at  about  297°  (corr.). 
When  the  barium  salt  is  distilled  with  excess  of  lime,  paraxylene  is 
formed,  so  that  the  above  formula  may  be  regarded  as  established. 

Jannasch's  acid  is,  therefore,  a  mixture  of  two  isomeric  cnmidic 
acids.  L.  T.  T. 

Reaction  of  Stilbene.  By  G.  Errera  (Gazzetta,  16,  325). — Kade 
(Abstr.,  1880,  46)  states  that  stilbene  in  alcoholic  solution  gives  a  red 
coloration  when  heated  with  a  solution  of  ferric  chloride.  It  is  here 
shown  that  this  change  is  in  reality  due  to  the  presence  of  water  in 
the  alcohol,  which  causes  a  partial  decomposition  of  the  ferric 
chloride  into  hydrochloric  acid  and  some  stable  form  of  ferric 
hydroxide.  Stilbene  is  not  even  necessary  for  the  reaction  ;  if  absolute 
alcohol  is  used  no  colour-change  ensues.  V.  H.  V. 

^-Naphthaquinone.  By  T.  Zincke  {Ber.,  19,  2493— 2502).— In 
the  hope  of  elucidating  the  constitution  of  the  two  compounds, 
C32H18N4O6  and  C34H22N4O6  (Abstr.,  1882,  736,  and  1883,  210),  ob- 
tained by  the  action  of  nitrous  acid  on  /3-naphthaquinone-anilide  and 
-toluide  respectively,  the  author  has  undertaken  similar  investigations 
with  phenanthraquinone.  In  the  present  communication,  the  author 
details  some  preliminary  experiments  as  to  the  action  of  alkalis  on 
halogen-derivatives  of  /3-naphthaquinone,  which  were  made  to  deter- 
mine whether  ^-naphthaquinone-derivatives  undergo  changes  similar 
to  the  conversion,  by  the  action  of  alkalis,  of  phenanthraquinone  into 
diphenyleneglycollic  acid, 

Broino-ji-naphthaquinone,  [0  :  0  :  Br  =  1  :  2  :  3],  obtained  by  the 
action  of  bromine  in  acetic  solution  on  /3-naphthaquinone,  and  crystal- 
lising in  red  prisms  melting  at  177 — 178°,  dissolves  readily  in  cold 
dilute  alkalis.  From  these  solutions,  acids  precipitate  hydroxybromo- 
/J-naphthaquinone,  described  by  Merz  and  Baltzer.  Aniline  and  am- 
monia also  act  on  bromo-/:J-naphthaquinone,  forming  compounds 
analogous  to  naphthaquinoneanilide.  I)ibro7no  -  ft  -  naphfJiaqu{non.e, 
[0  :  O  :  Br  :  Br  =  1  :  2  :  3  :  4],  could  not  be  obtained  directly  from 
naphthaquinone,  but  was  formed  by  the  action  of  excess  of  bromine 
on  an  acetic  solution  of  the  monobromo-deiivative.  It  is  best  ob- 
tained, however,  by  the  action  of  bromine  on  a-amido-/3-naphthol.  It 
crystallises  in  red,  rhombic  scales  or  tables,  sparingly  soluble  in 
alcohol  and  ether,  and  melts  at  172 — 174°.  With  ammonia  and 
aniline,  it  yields  the  same  compounds  as  the  monobromo-derivative. 
It  dissolves  in  cold  dilute  alkalis,  and  from  these  solutions  acids 
precipitate  a  substance,  crystallising  in  small  white  needles;  this  has 
not  been  further  investigated. 
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ChlorO'^-naphthaquinone,  [0  :  0  :  CI  =  1  :  2  :  3],  is  formed  when 
chlorine  is  passed  through  a  solution  of  /3-naphthaquinone  in  ten 
times  its  weight  of  glacial  acetic  acid,  until  a  precipitate  begins  to  be 
formed.  It  crystallises  in  red  needles,  soluble  in  alcohol,  glacial 
acetic  acid,  and  benzene,  and  melts  at  172°.  It  gives  a,n  additive 
product  with  hydrochloric  acid  which  forms  white  crystals.  It 
dissolves  in  dilute  alkalis,  and  this  solution  when  acidified  yields 
hydroxychloro-«-naphthaquinone.  The  unstable  /3-hydroxy-compound 
undoubtedly  first  formed  passes  into  the  more  stable  ic-derivative. 
When  chloro-/3-naphthaquinone  is  reduced  witb  sulphurous  acid  in 
acetic  solution,  chloro-^-nai^hthaquinol,  C6H5C1(0II)2,  is  formed, 
and  crystallises  in  long,  colourless  needles  melting  at  116 — 117°. 
The  anilide  and  imide  of  chloro-/3-naphthaquinone  both  crystallise 
in  dark-coloured  scales  having  a  metallic  lustre,  the  former  substance 
melting  at  253°,  the  latter  at  260°. 

I){chloro-(3-naphthaquino7ie,  [0  :  0  :  CI  :  CI  =  1  :  2  :  3  :  4],  may  be 
obtained  directly  from  the  quinone,  but  is  best  prepared  by  the  action 
of  chlorine  on  a-amido-^-naphthol.  It  crystallises  in  red  scales, 
needles,  or  tables,  easily  soluble  in  chloroform  and  boiling  benzene, 
sparingly  in  alcohol,  melts  at  184°,  and  sublimes  without  decom- 
position. With  ammonia  or  aniline,  it  forms  the  imide  or  anilide 
respectively.  When  reduced  with  sulphurous  acid  in  acetic  solution, 
it  yields  dichloro-/3-naphthaquinone,  crystallising  in  white  needles 
which  melt  at  125°.  It  dissolves  in  cold  dilute  alkali,  and  this 
solution  w^hen  heated  becomes  cloudy,  and  deposits  a  greyish-white 
precip:*tate.  If  the  cold  alkaline  solution  be  treated  with  excess  of 
acid,  an  acid  of  the  formula  CioHbCIoOs  is  liberated.  This  acid  crys- 
tallises with  1  mol.  H2O  in  small  white  needles,  melts  at  98 — 100°, 
and  is  easily  soluble  in  alcohol,  sparingly  so  in  water.  Its  methyl 
salt  forms  colourless  scales  or  hexagonal  plates  melting  at  137 — 138°. 
The  action  of  the  alkali  on  the  dichloroquinone  appears  to  take  place 
according  to  the  equation  C10H4CI2O2  +  H2O  =  C10H6CI2O3.  The 
author  considers  the  action  to  be  similar  to  the  action  of  alkalis  on 
\phenanthraquinone,  and  the  most  probable  constitution  of  the  acid  to 

be  CCl<^(iJ_'>C(OH)-COOH.     The  acid  forms  an  acetyl-derivative, 

melting  at  75 — 76°.  Boiling  baryta- water  or  alkalis  cause  a  separa^ 
tion  of  carbonic  anhydride.  When  a  solution  of  the  acid  in  glacial 
acetic  acid  is  treated  with  concentrated  sulphuric  acid  at  120'',  hydrogen 
chloride  is  evolved,  and  a  yellow  crystalline  compound  melting  at 
224 — 226°  is  produced.  The  acid  is  decomposed  on  heating  its 
aqueous  solution,  a  yellow  compound  of  intense  odour  and  volatile  in 
steam  being  amongst  the  products  of  reaction. 

The  experiments  on  the  bromo- derivatives  were  carried  out  in 
conjunction  with  Weltner,  those  on  the  chloro-derivatives  with 
C.  Frohlich.  L.  T.  T. 

Benzene-  and  Toluene-azonaphthols  and  their  Isomeric 
Hydrazine-derivatives.  By  T.  Zinckb  and  F.  Hathgkn  (Ber.,  19, 
2482  —  2493).  —  When  the  two  position-isomerides,  benzeneazo-/3- 
naphthol  and  /J-napl  thaquinonehydrazide  (see  Zincke  and  Bindewald, 
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Abstr.,  1885,  391),  are  reduced  by  raeans  of  stannous  cbloride,  the 
former  yields  a-amido-^-naphtbol,  the  latter  /J-amido-«-naphthol. 
When  a.amido-/3-naphthol  is  oxidised,  ^-naphthaquinone  is  formed, 
but  the  authors  find  that  /3-amido-a-naphthol  yields  under  similar 
conditions  /3  -  diiiaphthaquinone  {(3  -  dinaphthadiquinone).  Both 
quinones  yield  with  bromine  dibromo-y3-naphthaquinone. 

When  heated  with  nitric  acid,  benzeneazo-/3-naphthol  yields  dinitro- 
/3.naphthol,  CioH5(OH)(]Sr02)2  [NO2  :  OH  :  NO2  =  1  :  2  :  4],  whilst 
/8-naphthaquinonehydrazide  yields  dinitro-a-naphthol  [OH  :  NO2:  NO2 
=  1:2:4].  The  /3.derivative  melts  at  194°,  the  a-  at  138°.  When 
the  above  isomeric  hydrazide  and  azo- compound  are  reduced  in  alkaline 
solution,  they  are  both  decomposed  into  aniline  and  amido-naphthol. 

The  author  disputes  the  correctness  of  Denaro's  assertion  (Abstr., 
1886,  246)  that  two  isomeric  benzeneazonaphthols  can  be  obtained 
from  /3-naphthol, 

The  authors  have  also  investigated  the  corresponding  toluene-deriva- 
tives. Faratolueneazo-oc-naphtJiol,  OH'CioHg'N'o'CtHv  [OH  :  Na  =  1  :  4], 
was  prepared  like  the  similar  benzene-compound.  It  crystallises  in 
dark-red  flakes  having  a  metallic  lustre,  and  melts  with  decomposition 
at  208°.  It  is  easily  soluble  in  acetone,  aniline,  and  alkalis,  sparingly  so 
in  alcohol  and  acetic  acid.  No  bromo-derivative  could  be  obtained. 
Nitric  acid  yields  dinitro-a-naphthol  (b.  p.  139°).  The  hydrochlorida 
and  hydrohromide  form  bluish-green  scales,  which  are  slowly  decom- 
posed by  water,  rapidly  by  alcohol.  It  also  forms  metallic  derivatives. 
The  etJioxide  crystallises  in  red  needles,  which  appear  yellow  by 
transmitted  light,  and  melt  at  126 — 127°;  the  methoxide  melts  at 
103 — 104°  ;  the  acetyl- derivative  crystallises  in  yellow  needles  melting 
at  101 — 102°.  Ortiwtolueneazo-x-naphthol,  [OH  :  N2  =  1  :  4],  forms 
red  needles  melting  at  144 — 146°,  soluble  in  alcohol,  benzene,  and 
acetic  acid.  It  forms  dinitro-«-naphthol  with  nitric  acid,  and  yields 
salts  resembling  those  of  the  para- compound.  The  etJioxide  crys- 
tallises in  red  scales  melting  at  94°,  the  methoxide  in  reddish- 
brown  needles  melting  at  93°.  Para-  and  ortho-tolylhydrazides  of 
a-naphthaquinone  are  identical  with  the  corresponding  azo-com- 
pounds. 

Faratoluene-fi-napMliol,  CioHeO-NoH-C7H7,  or  CioH6(OH)-N2-C7H7 
[0  :  N2  :  :  2  :  1],  forms  red  crystals  with  green  fluorescence,  is  soluble 
in  alcohol,  benzene,  and  acetone,,  and  melts  at  134 — 135°.  It  forms 
very  unstable  salts  with  acids.  The  dibromo-derivative  forms  intensely 
red  needles  melting  at  190°.  Nitric  acid  converts  the  azo-compound 
into  dinitro-^-naphthol  (m.  p.  194°).  Orthotolueneazo-^-naphthol, 
[0  :  N2  =  2  :  1],  crystallises  in  small  red  needles  or  scales  which  melt 
at  131°.  With  nitric  acid,  it  yields  a  dinitro-^-naphthol  melting  at 
167°.  The  tolylhydrazides  of  ^-naphthaquinone  are,  like  the  similar 
phenylhydrazide,  isomeric  and  not  identical  with  the  azo-compounds. 
They  resemble  them,  however,  very  closely,  the  chief  difference  being 
their  greater  solubility  in  alkalis.  ^-Naphthaquinone-paratolylhydr- 
azide,  CioHgO'NaH-CTHT  [0  :  N2  =  1  :  2],  crystallises  in  small,  red, 
glistening  needles  which  melt  at  145°.  The  dihromo-derivative, 
CnHi-jBr-O,  forms  red,  sparingly  soluble  needles  melting  at  236°. 
fi-Naplitliariuinone-ortJiotolylliydrazide  crystallises  in  red  scales  with  a 


56  ABSTRACTS  OF  CHEMICAL  PAPERS. 

g-olden-jellovv  fluorescence.  It  is  easily  soluble  in  the  usual  solvents 
and  melts  at  156°.  Its  dihromo -derivative  melts  at  254*^.  Besides 
these  hydrazides,  the  product  of  the  action  of  the  tolylhydrazine  on 
the  )3-naphthaquinone  always  contained  considerable  quantities  of  di- 
uaphthyldiquinol.  L.  T.  T. 

New  Diamidodinaphthyl.  By  P.  Julius  {Ber.,  19,  2549—2552). 
— aa-Dinaphthyl  is  best  prepared  by  distilling  ^-dinaphthol  with  zinc- 
dust  (10 — 15  parts)  :  the  distillate  is  re-distilled  in  a  vacuum  and 
recrystallised  from  glacial  acetic  acid. 

Mononitrodinaphthyl,  CioH7'CioH6*N02,  is  obtained  by  adding  nitric 
acid,  of  sp.  gr.  1*3  (20  grams),  to  a  solution  of  dinaphthyl  (10  grams) 
in  150  c.c.  of  glacial  acetic  acid.  It  crystallises  in  lustrous,  orange- 
coloured  plates  melting  at  188°.  It  dissolves  easily  in  hot  benzene 
and  glacial  acetic  acid,  less  readily  in  alcohol  and  ether. 

Dinitrodinaphfhyl,  NO^'CioHe'OioHs'NO-i,  is  prepared  by  treating  a 
solution  of  10  grams  of  dinaphthyl  in  150  c.c.  of  glacial  acetic  acid 
with  80  grams  of  nitric  acid,  and  then  heating  at  60^.  It  crystallises 
in  bright  yellow,  voluminous  needles  which  melt  at  280°,  it  dissolves 
very  sparingly  in  benzene,  xylene,  and  glacial  acetic  acid,  and  is 
practically  insoluble  in  other  solvents. 

Diamidodinaphthyl  hydrochloride,  NH2'CioH6*C]oH6*NH2,2HCl,  is 
prepared  by  treating  10  grams  of  the  dinitro-compound,  suspended  in 
200  c.c.  of  glacial  acetic  acid,  with  hydrochloric  acid,  and  50  grams  of 
zinc-dust.  It  is  readily  soluble  in  water,  sparingly  in  strong  hydro- 
chloric acid  ;  when  exposed  to  the  air,  it  quickly  becomes  green.  The 
free  base  could  not  be  isolated.  The  diacetyl-derivative  crystallises 
in  almost  colourless  needles  which  melt  above  300° ;  it  is  insoluble. 
When  the  hydrochloride  is  treated  with  ferric  chloride,  dark-brown, 
lustrous  needles  of  diimido dinaphthyl  hydrochloride,  C2oHi6N.,Cl2,  are 
obtained  ;  this  is  reconverted  by  reducing  agents  into  the  diamido- 
compound.  N.  H.  M. 

Tetrahydroxyantliraquinones.  By  E.  Noah  {Ber.,  19,  2337 — 
2340). — When  metahydroxy benzoic  and  gallic  acids  (equal  mols.) 
are  heated  with  sulphuric  acid  (10  parts)  for  20  hours  at  170°,  two 
tetrahydroxyauthraqui7iones,  Ci4H4(OH)402,  are  formed,  together  with 
hexahydroxyanthraquinone.  The  product  is  extracted  with  alcohol, 
the  solution  evaporated  to  dryness,  and  the  residue  extracted  with 
benzene.  The  solution  contains  now  only  one  tetrahydroxyanthra- 
quinone.  This  crystallises  in  long,  slender,  red,  lustrous  needles, 
which  do  not  melt  at  350°,  and  sublime  with  difficulty,  becoming 
partly  carbonised.  It  is  readily  soluble  in  alcohol,  acetone,  and 
glacial  acetic  acid,  sparingly  in  benzene,  xylene,  &c.  The  solutions 
in  sulphuric  acid  and  in  caustic  alkali  are  violet  and  emerald  coloured 
respectively.  The  tetracetyl-derivative  crystallises  in  yellow  micro- 
scopic needles,  which  melt  with  decomposition  at  207 — 209°.  The 
second  tetrahydroxyanthraquinone  is  extracted  by  means  of  dilute 
alcohol  from  the  residue  undissolved  by  benzene.  It  crystallises  in 
small,  red  needles  which  do  not  melt  at  380°  ;  it  sublimes  in  small, 
yellow  needles,   but  is  mostly  decomposed.      It  dissolves  readily  in 
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alcohol,  glacial  acefcic  acid,  and  acetone,  sparingly  in  ether  and  water. 
The  solution  in  sulphuric  acid  is  brownish-yellow  ;  that  in  caustic 
alkali  emerald-coloured.  The  t etr acetyl- compoundc.rjstBXlises  in  lemon- 
co loured  prisms,  which  are  very  readily  soluble  in  glacial  acetic  acid, 
alcohol,  and  chloroform ;  it  melts  at  189°.  N.  H.  M. 

Methylanthragallols.  By  E.  L.  Cahn  {Ber.,  19,  2333—2336 ; 
compare  Abstr.,  1886,  556). — l-MethylantJiragallol, 

C6H,Me<gg>C6H(OH)3, 

is  prepared  by  heating  orthotoluic  acid  (3  parts)  with  gallic  acid 
(2  parts)  for  12  to  15  hours  up  to  130 — 135°.  It  crystallises  from 
alcohol  in  gold-coloured  flakes  consisting  of  microscopic  needles.  It 
sublimes  in  long,  orange-coloured  needles,  and  melts  at  297 — 298° 
with  decomposition.  It  is  readily  soluble  in  hot  alcohol  and  glacial 
acetic  acid,  sparingly  in  benzene  ;  it  also  dissolves  in  hot  water,  yield- 
ing a  red  solution.  The  triacety I- derivative  crystallises  in  sulphur- 
coloured  microscopic  plates  melting  at  208 — 210°,  readily  soluble  in 
chloroform,  acetone,  hot  alcohol,  &c.  When  methylanthragallol  is 
distilled  with  zinc-dust,  a  hydrocarbon,  crystallising  in  white  plates 
and  melting  at  197°,  is  formed.  When  oxidised,  it  is  converted  into 
a  quinone  melting  at  278—279°. 

S-Methylanthrag allot  is  prepared  in  a  manner  similar  to  the  above 
compound  from  paratoluylic  acid.  It  melts  at  275°,  and  sublimes  in 
orange-coloured  needles.  It  resembles  its  isomeride.  The  triacetyl- 
derivative  crystallises  in  well-formed,  lustrous,  golden  prisms  melting 
at  203 — 208°  with  decomposition. 

2-Methyl-  and  Ai-metlnjl-antliragallul  are  formed  simultaneously  from 
metatoluylic  and  gallic  acids.  The  separation  of  the  isomerides  is 
difficult,  and  is  best  performed  by  converting  the  mixed  product  into 
the  acetyl-derivative  and  recrystallising  repeatedly  from  glacial  acetic 
acid.  The  one  methylanthragallol  has  a  slight  golden  lustre,  and 
melts  at  312 — 313°;  the  other  crystallises  in  small,  well-formed 
prisms  melting  at  235—240°.  The  acetyl-derivatives  melt  at  188 — 190° 
and  at  217—218°  respectively. 

The  four  methylanthragallols  closely  resemble  one  another  and 
anthragallol.  They  are  readily  soluble  in  alcohol,  and  dissolve  in 
strong  and  in  dilute  alkalis,  yielding  green  and  violet  solutions  respec- 
tively. The  solution  in  hot  ammonia  has  a  fine  blue  colour,  in  sul- 
phuric acid  it  is  red  ;  the  latter  changes  to  green  on  addition  of  a 
trace  of  nitric  acid.  The  absorption-spectra  of  the  red  solutions  of 
anthragallol  and  of  the  methylanthragallols  in  sulphuric  acid  are 
almost  the  same.  N.  H.  M. 

Acid  from  Santonin  :  Isophotosantonic  Acid.    By  S.  Canniz- 

ZARO  and  G.  Fabris  (Ber.,  19,  2260 — 2265). — Isophotosantonic  acid, 
CftHoaOg,  is  obtained  by  exposing  1  kilo,  of  santonin  dissolved  in  52 
litres  of  acetic  acid  to  the  action  of  light  for  several  months  ;  one-ninth 
of  the  acetic  acid  is  then  boiled  off  under  diminished  pressure,  and  the 
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residue  filtered  from  the  photosantonic  acid  vvhicli  separates  on  cool- 
ing. A  further  quantity  of  photosantonic  acid  is  precipitated  by 
adding  water.  The  solution  is  then  nearly  free  from  photosantonic 
acid  and  still  contains  almost  the  whole  of  the  isomeride.  It  is  treated 
with  sodium  carbonate  (which  dissolves  the  photosantonic  acid  alone) 
and  extracted  with  ether.  It  separates  from  its  alcoholic  solution  in 
thick,  triclinic  crystals,  rather  soluble  in  ether,  and  sparingly  in  water. 
When  heated  at  100°,  it  is  converted  into  the  lactone,  C15H20O4.  It  is 
dextrorotatory,  [a]D  =  + 1 24°  17'.  Photosantonic.  acid  has  nearly 
the  same  specific  rotatory  power,  but  is  Isevorotatory.  Isophotosan- 
tonic  acid  dissolves  in  alkalis  and  in  warm  solutions  of  alkaline 
carbonates;  the  solutions  are  orange-red.  The  barium  salt, 
(Ci5Hoi05)2Ba  +  H2O,  is  an  amorphous  powder,  readily  soluble  in 
alcohol  and  in  water.  The  monacety I- compound  crystallises  from 
alcohol  in  transparent  needles  which  melt  at  183°  ;  it  is  dextrorotatory, 
[ajo  =1  +58°  16'.  The  diacetyl- compound  is  very  sparingly  soluble; 
it  melts  at  163 — 166°.  It  is  very  unstable,  and  when  often  recrys- 
tallised  changes  to  the  monacetyl-derivative. 

The  results  above  described  point  to  the  following  constitutional 
formula  for  the  lactones  of  isophotosantonic  and  photosantonic  acids 
respectively : — 

CH  :  CH-CH-CHMe-C(0H)2 

'  I  I  PIT 

CH  :  CH-CH-CHMe-CH-CH<^^>CO  and 

CH  :  CH-CH-CHMe-COOH 

CH  :  CH-CH-CHMe-CH2-CH<5^^>CO. 


N.  H.  M. 

Cinchol.  By  0.  Hesse  (Annalen,  234,  375— 379).— A  further 
comparison  of  the  properties  of  cinchol  and  Liebermann's  oxyquino- 
terpene  or  cholestole  (Abstr.,  1885,  1075)  confirms  the  author's  pre- 
viously expressed  opinion  (Abstr.,  1885,  1076)  that  these  two 
substances  are  identical.  They  both  melt  at  115°,  and  are  identical 
in  crystalline  form.  The  acetates  melt  at  124°,  and  also  exhibit 
identical  crystalline  forms.  W.  C.   W. 

Alkaloids.  By  0.  de  Coninck  (Compt.  rend.,  103,  640—641.)— 
Piperidine  methiodide  gives  no  colour  reaction  with  potassium  hydr- 
oxide (Abstr.,  1886,  897),  and  this  difference  furnishes  a  means  of 
distinguishing  between  a  pyridic  base  and  its  hexhydride. 

Cicutine  methiodide  also  gives  no  colour  reaction,  but  the  solution 
acquires  an  amber  tint.  The  reaction  is  always  obtained  with  colli- 
dines,  and  therefore  will  most  probably  be  given  by  conyrine,  the 
collidine  of  which  cicutine  is  the  hexhydride. 

No  similar  colour  reaction  is  obtained  with  the  methiodides  of 
aniline,  orthotoluidine,  or  metaxylidine.  When  methiodides  of  pyridic 
bases    are    mixed   with   a   fragment   of   solid    potassium    hydroxide 


ORGANIC   CHEMISTRY.  59 

and  sufficient  water  to  form  a  paste,  and  then  heated,  a  peculiar  odour 
is  developed  owin^  to  the  formation  of  pyridic  dihydrides. 

No  similar  reaction  is  given  by  methiodides  of  pyridic  hexhydrides, 
nor  by  the  methiodides  of  aniline  and  its  homologues.  C.  H.  B. 

Extraction  of  Pyrroline  from  Animal  Oil.  By  G.  L.  Ciamician 
and  M.  Dennstedt  (Gazzetfa,  16,  336). — Pyrroline  may  be  extracted  as 
the  potassium-derivative  by  using  caustic  potash  instead  of  the  metal 
as  heretofore  practised.  The  reaction  is  probably  C4H4NH  -h  KOH  = 
C4H4NK  +  H2O  ;  the  excess  of  potash  serving  as  a  dehydrating 
agent.  The  fraction  of  the  oil,  freed  previously  from  nitriles,  which 
passes  over  at  125 — 140°,  is  heated  in  an  oil-bath  with  an  excess  of 
fused  potash,  using  a  reflux  apparatus.  At  the  conclusion  of  the 
reaction,  the  liquid  separates  into  three  layers,  the  heaviest  of  which 
is  the  excess  of  potash,  the  next  the  potassium  compound,  and  the 
lightest  the  unaltered  hydrocarbons.  On  cooling,  the  potassium  com- 
pound solidifies,  and  is  washed  with  anhydrous  ether.  The  substance 
thus  obtained,  distilled  in  a  current  of  steam,  yields  pyrroline  of  boil- 
ing point  130 — 138° ;  with  chloroform,  it  yields  chloropyridine 
(Abstr.,  1881,  820).  V.  H.  V. 

Pyridine  Bases.  By  A.  Ladenbueg  (Compt  rend.,  103,  692 — 
695;  see  also  Abstr.,  1884  and  1885). — a-Methylpyridine  (picoline), 
CsNHt,  is  obtained  in  the  form  of  hydriodide  by  heating  pyridine 
methiodide  at  300°.  The  base  boils  at  128 — 129°,  and  is  miscible  with 
alcohol  and  water ;  sp.  gr.  at  0°  =  0'9656.  It  forms  a  characteristic 
mercuriochloride,  C6NH7,HCl,HgCl2,  by  means  of  which  it  can  be 
isolated  in  a  state  of  purity ;  this  compound  is  very  soluble  in  hot 
water,  but  only  slightly  soluble  in  cold  water.  ^-Methylpyridine  is 
best  prepared  by  Zanoni's  method  of  heating  glycerol  and  acetamide 
with  phosphoric  anhydride.  It  boils  at  142°  ;  sp.  gr.  at  0°  =  0'9771. 
The  platinochloride  crystallises  with  1  mol.  H2O  and  melts  at  214° ; 
the  aurochloride  is  anhydrous  and  melts  at  183°  ;  the  mercuriochloride 
is  also  anhydrous,  melts  at  143°,  and  forms  slender  needles  which  can 
be  crystallised  from  water.  <y-Methylpyridine  is  formed  only  in  small 
quantity  by  the  action  of  heat  on  pyridine  methiodide ;  it  boils  at 
144—145°  ;  sp.  gr.  at  0°  =  0-9708.  The  platinochloride  is  anhydrous, 
melts  at  225°,  and  is  only  slightly  soluble  in  water,  otot! -BimethyU 
pyridine  is  isolated  from  the  fraction  of  animal  oil  boiling  at  138 — 
145°  by  means  of  the  mercuriochloride,  C7NH9,HCl,HgCl2,  which  can 
be  crystallised  from  water,  and  melts  at  183°.  When  decomposed,  it 
yields  lutidine  boiling  at  142—143° ;  sp.  gr.  at  0°  =  0-9424.  The 
aurochloride  forms  yellow  needles  which  melt  at  124° ;  the  platino- 
chloride crystallises  in  large  monoclinic  crystals  isomorphous  with 
/3-picoline  platinochloride,  although  the  former  is  anhydrous,  whilst 
the  latter  contains  1  mol.  H2O.  The  picrate  is  only  slightly  soluble  in 
water  and  melts  at  159°.  When  the  base  is  oxidised,  it  yields  a  bibasic 
acid,  051^113(00011)2,  crystallising  in  beautiful  needles  which  melt  at 
226°,  and  at  the  same  time  decompose  into  pyridine  and  carbonic 
anhydride.     x-^-Bimethylpyridine  exists  in  large  quantity  in  Dippel's 
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oil,  and  can  be  isolated  from  the  fraction  wliicli  boils  at  155 — 160°  by 
acidifying  with  hydrochloric  acid  and  adding  mercuric  chloride.  The 
precipitated  mercuriochloride,  2(C7N"H9,HCl,2HgCl2)  +  H2O,  is  re- 
peatedly recrystallised,  and  forms  beautiful  needles  which  melt  at 
129°.  When  decomposed,  it  yields  the  base ;  this  boils  at  157°,  and  is 
only  slightly  soluble  in  cold  water,  still  less  soluble  in  hot  water. 
The  platinochloride  is  somewhat  soluble,  crystallises  readily,  and 
melts  at  219— 220^  The  aurochloride,  C7H9N,HAuCl4,  is  less  soluble 
and  does  not  crystallise  so  well.  The  picrate  melts  at  180°.  This 
lutidine  is  identical  with  the  lutidine  prepared  synthetically  by 
Hantzsch.  When  oxidised,  it  yields  lutidinic  acid,  which,  crystallises 
in  plates  which  melt  at  235°. 

a-Ethyljoyridine  is  the  principal  product  of  the  action  of  a  high 
temperature  on  pyridine  ethiodide  ;  it  boils  at  150°,  is  miscible  with 
alcohol,  but  is  only  slightly  soluble  in  water.  The  platinochloride  is 
somewhat  soluble  in  water,  and  melts  at  168 — 170°  ;  the  aurochloride 
melts  at  120°  and  crystallises  readily  from  hot  water ;  the  picrate 
melts  at  110°.  When  the  base  is  oxidised,  it  yields  picolinic  acid  only. 
r^-EthyJp?/ridi7ie  is  also  formed  in  smaller  quantity  by  the  action  of  heat 
on  pyridine  ethiodide,  and  is  separated  from  its  isomeride  by  taking 
advantage  of  the  comparative  insolubility  of  its  salts,  especially  the 
platinochloride  or  ferrocyanide.  The  base  boils  at  165° ;  sp.  gr.  at 
0°  =  0-9522.  The  platinochloride  melts  at  208°,  the  picrate  at  163°, 
the  aurochloride  at  138°.  The  ferrocyanide  is  precipitated  even  from 
very  dilute  solutions.  When  the  base  is  oxidised,  it  yields  isonico- 
tinic  acid.  x-r^-JJiethylpyridine  is  also  obtained  in  small  quantity  by 
the  action  of  heat  on  pyridine  ethiodide;  it  boils  at  187 — 188°,  has  a 
disagreeable  odour,  and  is  only  slightly  soluble  in  water.  When  care- 
fully oxidised,  it  yields  lutidinic  acid  which  melts  at  235°. 

oc-lsopropylpy7-idine,  obtained  by  heating  pyridine  with  propyl  or 
isopropyl  iodide  at  800°,  boils  at  158 — 159°,  is  slightly  soluble  in 
water,  and  has  a  very  disagreeable  odour  ;  sp.  gr.  at  0°  =  0'9342. 
The  platinochloride,  (C8HnN)2,H2PtCl6,  is  somewhat  soluble  and 
melts  at  168°;  the  aurochloride  crystallises  from  dilute  solutions  in 
yellow  plates  which  melt  at  91°  and  are  only  slightly  soluble  in  water; 
the  picrate  forms  yellow  needles  which  melt  at  116°.  When  the  base 
is  oxidised  by  potassium  permanganate,  it  yields  picolinic  acid.  7- Iso- 
propylpyo'idine  is  obtained  in  smaller  quantity  by  the  same  reaction, 
and  is  separated  by  means  of  the  platinochloride,  which  is  only  slightly 
soluble  in  water,  and  melfs  at  203°.  The  base  boils  at  177 — 178°; 
sp.  gr.  at  0°  =  0'9439.     When  oxidised,  it  yields  isonicotinic  acid. 

C.  H.  B. 

Quinoline.  By  A.  Claus  and  F.  Collischonn  (Ber.,  19,  2502 — 
2508). — The  authors  describe  a  number  of  halogen  additive  products 
of  the  propio-haloid  compounds  of  quinoline.  Quinoline  propio- 
bromide  is  easily  formed  when  its  constituents  are  heated  alone,  oi' 
better,  with  alcohol,  at  90 — 100°.  It  is  easily  soluble  in  alcohol  and 
water,  and  crystallises  from  water  in  colourless  plates  containing 
2  mols.  H2O,  and  melting  at  66'^  ;  from  absolute  alcohol,  it  separates 
in  anhydrous  crystals  melting  at  148°.  It  is  easily  soluble  in  chloro- 
iorm,  and  from  this  solution  crystallises  with  1  mol.  CHCls^  in  quadratic 
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prisms  whicli  o-radually  lose  chloroform  and  become  opaque,  soffcen  at 
65°,  and  melt  with  evolution  of  chloroform  at  128 — 129°.  QuinoUne 
propiodide  forms  yellow  anhydrous  crystals  melting  at  145°,  and 
becoming  rapidly  discoloured  in  the  light.  This  also  crystallises  with 
1  mol.  CHCI3  in  quadratic  prisms  which  begin  to  evolve  chloroform  at 
92°.  QuinoUne  propiochloride  cannot  be  easily  prepared  directly 
from  its  constituents,  but  is  best  obtained  by  acting  on  the  corre- 
sponding bromide  with  silver  chloride.  It  is  very  soluble  in  water, 
and  crystallises  in  colourless  prisms  or  plates  containing  1  mol.  H2O 
and  melting  at  95°.  The  hygroscopic  anhydrous  salt  melts  at  135°  ;  it 
also  crystallises  with  1  mol.  CHCI3  in  quadratic  prisms  melting  at  79°. 

The  additive  products  were  obtained  by  treating  a  chloroform  solu- 
tion of  the  propiohaloid  salt  with  the  halogen. 

Qui7ioline  propiobromide  dihromide,  C9NH7*PrBra,  forms  glistening, 
red,  triclinic  crystals  melting  at  93°.  The  di-iodide  forms  brown 
metallic  needles  melting  at  60°.  The  dichloride  forms  yellow  scales 
melting  at  60°.  The  tetriodide,  C9H7N*PrBrl4,  yields  small,  almost 
black  needles  having  a  green  fluorescence  and  melting  at  49°. 

QuinoUne  propiodide  dibromide  forms  orange  triclinic  crystals  melt- 
ing at  77°.  The  di-iodide  forms  thin,  bronze-coloured  scales  melting 
at  62°.  The  dicliloride  forms  yellow  needles  melting  at  87°.  The 
fetrabromide,  CgNHv'PrlBri,  is  a  very  unstable  orange-red  powder 
which  evolves  bromine  at  the  ordinary  temperature,  and  gave  no  con- 
stant melting  point  (48 — 58°).  The  tetriodide  forms  iodine-coloured 
plates  melting  at  50°.  The  tetrachloride  crystallises  in  needles  which 
show  the  high  melting  point  144 — 145°.  It  is  also  formed  when 
quinoline  propiochloride  is  treated  with  iodine  trichloride,  and  may 
thei'efore  really  be  quinoline  propiochloride  iodide  trichloride.  When 
boiled  with  water,  it  is  gradually  decomposed  into  quinoline  propio- 
chloride. Similar  migration  of  the  halogen-atoms  may  also  very 
likely  take  place  in  others  of  the  mixed  haloid  compounds. 

Quinoline  propiochloride  dibromide  forms  orange  crystals  melting  at 
84 — 85°.  The  di-iodide  melts  at  61 — 62°.  The  dichloride  is  very 
unstable  and  could  not  be  obtained  in  a  pure  state.  A  tetriodide 
is  easily  formed,  but  could  not  be  obtained  in  a  pure  state. 

All  these  additive  compounds  decompose  when  heated  at  150 — 200°, 
propyl  haloid  salts,  quinoline  haloid  salts,  and  halogenised  and 
alkylated  quinolines  being  amongst  the  products  of  decomposition. 
These  decompositions  are  being  studied.  All  the  above  temperatures 
are  uncorrected.  L.  T.  T. 

Isoquinoline  and  its  Derivatives.  By  S.  Gabriel  {Ber.,  19, 
2354 — 2363;   compare  Abstr.,  1886,  812). — JJichlorisoquinoline, 

n  XT  ^.^CH  .  CC1>». 

is  prepared  by  heating  homo-orthophthaliraide  (8  grams)  with  phos- 
phorus oxychloride  (24  grams)  for  three  hours  at  150 — 170°.  The 
product  is  poured  into  alcohol  (5  vols.),  the  mass  of  crystals  so 
obtained  treated  with  soda  until  alkaline,  filtered,  and  recrystallised 
from  alcohol.     It  is  readily  soluble  in  hot  alcohol,  cold  chloroform, 
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ether,  and  benzene ;  it  boils  at  305 — 307°.  The  alkaline  mother- 
liquor  obtained  in  the  preparation  of  this  compound,  when  treated 

pTT  ,r^r\ 
with  hydrochloric  acid,  yielded  the  chloro-derivative  C6Ri<^^^^  !^'^, 

or  ^6H4<^^^|'.  J^ ^>  ;  this  crystallises  from  boiling  alcohol  in  long 

needles  melting  at  195 — 197°  with  evolution  of  gas.  It  is  rather 
soluble  in  hot  alcohol,  sparingly  in  hot  benzene  and  in  chloroform ; 
it  dissolves  in  alcohol,  but  not  in  ammonia.  The  methyl-cornpound, 
CgHsMeClNO,  is  obtained  by  dissolving  half  a  gram  of  the  substance 
in  methyl  alcohol  (10  c.c),  adding  methyl  iodide  (2  grams),  and  heat- 
ing at  100°.  It  forms  slender,  white  crystals,  readily  soluble  in 
alcohol,  ether,  benzene,  &c.,  insoluble  in  alkali.  It  melts  at  66 — 67°, 
and  has  an  odour  of  fruit. 

Chlorisoquinoline,  CeHioC^pTT  • -jo-  _^>  is  obtained  by  reducing  the 

dichloro-compound  with  phosphorus  and  hydriodic  acid  at  150 — 
170°,  or  with  tin  and  hydrochloric  acid.  It  melts  at  47 — 48°,  and 
boils  at  280 — 281°  under  753  mm.  pressure,  and  is  readily  soluble. 

CCl  *  PPh  — 

MetJioxyphenylcJilorisoquinoUne,     ^o^i'^nfryjuT  \-i^^^     is     formed 

when  phenyldichlorisoquinoline  (1  gram)   and  sodium  methoxide  are 

heated  for  three  hours  at  100°.    It  crystallises  from  alcohol  in  needles 

melting  at  76°,  readily  soluble  in  ether,  benzene,   &c.     It  dissolves 

also  in  strong  hydrochloric  acid,  but  is  precipitated  by  water.     When 

heated  with  fuming  hydrochloric  acid  at  100°,  it  is  converted,  with 

evolution  of  methyl  chloride,  into  the  compound  C15H10CINO,  probably 

CCl '  CPh 
chlorisohenzal  phthalimidine,  ^6H^i<Cnr).jjij ^-     It  crystallises  from 

alcohol  in  slender,  lustrous  needles,  melting  at  211 — 212°,  moderately 
soluble  in  ether  and  cold  alcohol,  readily  in  glacial  acetic  acid,  ben- 
z(>ne,  &c.  The  formation  of  this  compound  is  analogous  to  that  of 
isobenzalphthalimidine  from  phenylethoxyisoquinoline  (Abstr.,  1886, 
631). 

PIT    pr*!— 

Uthoxy chlorisoquinoline,  ^&^i'^n(riyf\  •  ]^^'^^  prepared  by  heating 

dichloroisoquinoline  with  alcoholic  soda  at  100°.  It  forms  readily 
soluble  needles  melting  at  37 — 37'5°. 

The  methoxy-derivative,  doHgNOCl,  is  prepared  in  a  similar  manner. 
It  melts  at  73 — 74°,  and  is  isomeric  with  the  methyl-compound 
obtained  from  chloroxyquinoline.  When  heated  at  150°  in  a  current 
of    dry  hydrogen  chloride,  it  is  converted  into  oxycMorisoquinolirie, 

pTT    •    ppi 

C6H4<[p^,^TT_>'.     This  crystallises  from  dilute  alcohol  in  slender 

needles  melting  at  218 — 220°  ;  it  dissolves  rather  readily  in  ether, 
easily  in  alcohol  and   chloroform  ;    it  is  also  readily  soluble   in  dilute 

PIT  "  PPl 
aqueous  soda.     The  methyl-derivative,  C6H.i<Cr^Q,'^yr  ^,  crystallises 

in  long,  broad  needles  which  melt  at  111 — 112°;  it  is  readily  soluble. 
Oxychlorisoquinoline  is  formed  in  small  quantities  in  the  preparation 
of  ethoxychlorisoquinoline. 
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Isoqainoline  is  conveniently  prepared  by  heating  dicUorisoquinoline 
(8  grams),  and  hydriodic  acid,  sp.  gr.  1*96  (18  c.c.)  for  five  hours  at 
230°.  The  product  is  treated  with  alkali,  and  steam  distilled  ;  the 
distillate  being  treated  with  hydrochloric  acid  and  again  steam  dis- 
tilled to  remove  the  unchanged  chloro-base.  Isoquinoline  melts  at 
20—22°,  and  boils  at  236— 236'5°.  The  ethiodide  crystallises  in  gold- 
coloured  plates  melting  at  147 — 148°,  readily  soluble  in  water  and  in 
warm  alcohol.  N.  H.  M. 

Synthesis  of  Hydroxyquinolinecarboxylic  Acid.  By  E.  Lipp- 
MANN  and  F.  Fleissner  (Ber.,  19,  2467 — 2471). — Unlike  ordinary 
phenol-derivatives,  the  potassium  compound  of  orthohydroxyquinoline 
is  not  acted  on  by  carbonic  anhydride  even  at  300°.  When,  however, 
nascent  carbonic  anhydride  (obtained  by  the  action  of  potash  on 
carbon  tetrachloride)  is  employed,  action  takes  place.  Orthohydroxy- 
quinoline, carbon  tetrachloride,  and  caustic  potash  are  mixed  in  alco- 
holic solution  in  the  proportions  necessary  for  the  equation  C9XH7O 
+  ecu  +  6KH0  =  4KC1  +  C9NH5(OK)-COOK  -f  4H,0,  and  the 
whole  boiled  for  12  hours.  The  product  contains  hydroxyquinoline- 
carhoxylic  acid,  OH'CgNHs'COOH,  which  when  purified  crystallises 
in  yellow  prisms  melting  at  280°.  This  acid  agrees  in  its  salts  and  in 
all  its  properties,  save  melting  point  and  oxidation  products,  with  the 
a-hydroxycinchonic  acid  (m.  p.  254 — 256°)  obtained  by  Weidel  and 
Cobenzl  from  sulphocinchonic  acid  (Abstr.,  1881,  742).  The  acid  is 
sparingly  soluble  in  the  ordinary  solvents.  It  dissolves  in  dilute 
hydrochloric  acid  to  form  a  hydrochloride,  which  is  precipitated  on  the 
addition  of  concentrated  hydrochloric  acid  in  the  form  of  glistening 
needles.  The  platinochloride  forms  unstable,  bright  yellow  needles. 
The  acid  forms  a  normal  barium  salt,  the  pale  yellow  solution  of 
which,  on  the  addition  of  baryta-water,  yields  white  needles  of  the 
basic  barium  salt  doNHsBaOs  -|-  H2O  ;  these  only  part  with  their  water 
of  crystallisation  at  140 — 150°.  The  silver  salt  is  precipitated  in  the 
form  of  pale  lemon-yellow  flocks,  which  soon  change  to  microscopic 
needles.  The  aqueous  solution  of  the  acid  gives  a  green  coloration 
with  ferric  chloride,  but  none  with  ferrous  sulphate.  When  subjected 
to  dry  distillation,  the  acid  yields  orthohydroxyquinoline. 

When  oxidised  by  potassium  permanganate  in  alkaline  solution,  the 
acid  yields  a  pyridinedicarboxylic  acid,  CvNHsOi,  forming  bright 
yellow  crystals  melting  at  234 — 235°.  With  ferrous  sulphate,  it  gives 
a  blood-red  coloration,  and  forms  a  silver  salt  which  is  gelatinous  w  hen 
first  precipitated,  but  soon  becomes  crystalline.  This  acid  is  probably 
identical  with  Bottinger's  pyridinedicarboxylic  acid,  and  isomeric  with 
Weidel's  isocinchomeronic  acid. 

Weidel  and  Cobenzl's  a-hydroxycinchonic  acid,  when  similarly 
oxidised,  yields  «-pyridinetricarboxylic  acid.  The  authors  are  further 
investigating  this  subject.  L.  T.  T. 

Peculiar  Formation  of  i3-Diqmnoline.  By  0.  Fischer  and 
H.  VAN  Loo  {Bcr.,  19,  2471 — 2476). — This  is  a  continuation  of  the 
authors'  previous  work  (Abstr.,  1884,  1372).  When  /iJ-diquinoline  is 
heated  with  ethyl  iodide  in  closed  tubes  at  90 — 100°,  li-diquinoline 
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ethiodide,  CieNaHiaEtl,  is  formed  in  long,  ruby-red  crystals.  It  is  very 
unstable,  and  is  decomposed  by  water  and  by  boiling  alcohol.  No 
diethiodide  could  be  obtained.  When  bromine  is  allowed  to  act  on 
/3-diqiiinoline  in  chloroform  solution,  a  tetrahromc-additive  product, 
Ci8N2Hi.2Br4,  is  produced.  This  crystallises  in  pale  yellow  needles 
melting  at  192°,  and.  is  decomposed  at  once  by  sulphurous  acid, 
diquinoline  sulphate  being  formed.  ^■DiquinoUnedisulphonie  acid, 
Ci8N2Hio(S03H)2,  is  produced  when  /3-diquinoline  is  heated  with  a 
large  excess  of  fuming  sulphuric  acid.  It  is  very  soluble  in  water, 
and  is  precipitated  from  this  solution  by  a  mixture  of  alcohol  and 
ether  in  yellowish  flocks.  Its  potassium  salt  crystallises  from  50  per 
cent,  alcohol  in  glistening  white  prisms  containing  3  mols.  H2O.  The 
anaquinolinecarboxylic  acid  described,  in  the  former  paper  (loc.  cit.), 
as  obtained  by  the  oxidation  of  the  base  by  chromic  acid  in  acetic 
solution,  is  undoubtedly  identical  witb  that  lately  obtained  by  Skraup 
and  Brunner  (m.  p.  247°).  The  meltino;'  point  previously  given  by 
the  authors  was  obtained  from  a  sample  crystallised  from  benzene ; 
when  crystallised  from  water,  it  melts  at  248 — 249°.  The  author  con- 
siders this  acid  to  be  metaquinolinecarboxylic  acid,  and  that  the 
name  anaquinolinecarboxylic  acid  should  be  transferred  to  the  acid 
melting  at  357°,  and  hitherto  designated  metaquinolinecarboxylic  acid. 
If  chromic  acid  is  dissolved  in  sulphuric  acid  in  place  of  acetic 
acid,  the  oxidation  takes  place  in  quite  a  different  way.  Under  these 
circumstances  pyridylquinolinecarhoxylic  acid,  CgNHe'CsNHa'COOH, 
is  formed.  This  crystallises  in  glistening  needles,  which  melt  with 
decomposition  at  271 — 273°.  It  is  sparingly  soluble  in  water,  easily 
in  alcohol,  and  forms  salts  both  with  acids  and  bases.  The  silver  salt, 
when  heated,  yields  3b  pyridy I qiiinoline,  C14N2H10,  which  crystallises  in 
white  needles  melting  at  104°,  and  gives  a  reddish-yellow  crystalline 
platinochloride.  L.  T.  T. 

Piperidine  Bases.  By  A.  Ladenburg  (Gompt.  rend.,  103,  747— 
749). — The  bases  are  obtained  by  treating  boiling  alcoholic  solutions 
of  the  corresponding  pyridine  bases  with  a  large  excess  of  sodium. 

Fiperid/me  obtained  in  this  way  is  identical  with  the  base  prepared 
from  piperine.  x-Methnlpiperidine  or  ct-pipecoline  boils  at  118 — 119°, 
has  the  same  odour  as  piperidine,  and  dissolves  readily  in  water  ; 
sp.  gr.  at  0°  =  0'860.  The  hydrochloride  is  very  soluble,  but  not 
deliquescent,  and  melts  at  189°.  The  hydrobromide  is  less  soluble, 
and  forms  confused  needles  which  melt  at  182° ;  the  platinochloride  is 
very  soluble.  With  carbon  bisulphide,  the  base  yields  a  thiocarbamate, 
CS2,2C6Hi3N,  which  crystallises  readily,  melts  at  118°,  and  is  analogous 
to  that  formed  from  piperidine.  ft-Methylpiperidine  or  /i-pipecoline 
boils  at  125°,  and  dissolves  readily  in  water;  sp.  gr.  at  0°  =  0"8684. 
The  hydriodide  crystallises  in  beautiful,  non-deliquescent  needles, 
which  melt  at  131°.  It  combines  with  cadmium  iodide,  forming  the 
compound  Cdl2,2C6lIi3NHI,  a  white  precipitate  soluble  in  warm  water, 
from  which  it  crystallises  in  white  tables  melting  at  145°.  The 
platinochloride  is  somewhat  soluble,  and  forms  orange  prisms  melting 
at  192°  ;  the  aurochloride  is  very  soluble,  and  melts  at  131°  ;  the  picrate 
melts  at  136°.     ax -Dime  thy  I  piperidine  or  xa! -lupetidine  boils  at  128 — 
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180°,  and  is  very  soluble  in  water  and  alcohol ;  sp.  gr.  at  0°  =  0"8492. 
The  hydrochloride  and  hydrobromide  crystallise  in  non-deliquescent 
needles ;  the  platinochloride  forms  large  orans^e  crystals  which  melt 
at  212°.  M^-Bimethypiperidine  boils  at  141°,  has  an  odour  of  piperi- 
dine,  and  dissolves  readily  in  water,  thouo^h  not  in  all  proportions  : 
sp.  gr.  at  0°  =  0'8615.  The  hydrochloride  crystallises  in  beautiful 
needles  which  melt  at  235° ;  the  hydrobromide  is  even  more  soluble ; 
the  platinochloride  is  not  very  soluble,  and  crystallises  in  nodules  ; 
the  aurochloride  is  an  oil.  x-JEthylpiperidine  boils  at  143°,  and  dis- 
solves slightly  in  water,  but  separates  from  the  solution  on  heating, 
and  has  an  odour  resembling  that  of  piperidine  and  conicine  ;  sp.  gr. 
at  0°  =  0*8674.  The  hydrochloride  forms  non-deliquescent  crystals  ; 
the  platinochloride  crystallises  in  large  tables  which  melt  at  178". 
The  methyl-derivative  boils  at  149—152°;  sp.  gr.  at  0°  =  0-8495. 
f^-Wliylpi/peridine  boils  at  157°,  has  a  disagreeable  odour,  is  only 
slightly  soluble  in  cold  water,  and  still  less  soluble  in  warm  water; 
sp.  gr,  at  0°  =  0'8795.  The  hydrochloride  is  deliquescent ;  the  platino- 
chloride forms  yellow  tables  which  melt  at  170 — 178°  ;  the  auro- 
chloride crystallises  from  warm  water  in  lamellae  which  melt  at  105°. 
x-Tsopropylpiperidine  boils  at  160 — 162'',  and  is  slightly  soluble  in 
water,  but  separates  from  the  solution  when  gently  heated  ;  sp.  gr.  at 
0°  =  0"8676.  Its  odour  and  its  properties  generally  resemble  those  of  its 
isomeride,  conicine,  but  it  is  much  less  poisonous.  The  platinochloride 
is  much  less  soluble  in  water,  and  is  not  soluble  in  alcohol  or  ether;  it 
melts  at  193°  ;  the  hydrochloride  melts  at  240°,  the  hydrobromide  at 
280°,  the  hydriodide  at  24'i°.  All  these  derivatives  crystallise  readily. 
The  iodide  combines  with  cadmium  iodide,  forming  a  slightly  soluble 
double  salt,  which  crystallises  readily  and  melts  at  132°.  The  picrate 
and  aurochloride  crystallise  readily,  and  are  only  slightly  soluble. 
With  carbon  bisulphide,  the  base  yields  a  crystalline  compound, 
CS(C8H,6N)SH,C8HnN,  which  melts  at  105°,  dissolves  readily  in 
alcohol,  but  is  only  slightly  soluble  in  water.  The  methyl- derivative 
of  a-isopropylpiperidine  boils  at  166° ;  sp.  gr.  at  0°  =  0  8593.  Its 
hydrochloride  is  extremely  soluble  in  water  ;  the  aurochloride  forms 
shining  lamellse,  and  is  also  very  soluble  in  water  ;  the  platinochloride 
is  somewhat  soluble,  and  melts  at  100°  ;  the  picrate  crystallises  readily, 
and  melts  at  149°.  r^-Isopropylpiperidine  boils  at  168 — 171°,  dissolves 
slightly  in  water,  and  has  a  very  disagreeable  odour.  The  hydro- 
chloride crystallises,  but  is  not  stable  in  moist  air;  the  platinochloride 
is  crystalline,  and  is  only  slightly  soluble  in  water,  but  dissolves  in 
alcohol  and  ether,  and  melts  at  172°;  the  aurochloride  is  also  crystal- 
line, and  only  slightly  soluble.  C.  H.  B. 

Method  of  Preparing  Extracts  of  Pepsin.  By  W.  Podwyssozki 
(Pfliigers  Archiv,  39,  62 — 74).— If  the  gastric  mucous  membrane  of 
carnivora  and  herbivora  be  placed  in  glycerol  almost  immediately 
after  death,  yerv  little  pepsin  is  extracted. 

Ebstein  and  Griitzner  state  that  glycerol  dissolves  pepsin  only,  but 
the  author  finds  that  a  certain  amount  of  pepsin  precursor,  or  as  he 
terms  it  "  propepsin,"  is  dissolved  also. 

Mucous  membrane  exhausted  with  glycerol  still  yields  an  important 
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amonnt  of  pepsin  when  treated  witli  hydrochloric  acid  or  hydrochloric  i 

acid  and  glycerol.     It  appears,  therefore,  that  gastric  mucous  mem-  I 

brane  contains  two  propepsins,   one   soluble    in   glycerol,  the   other  ! 

insoluble.  \ 

If  the  mucous  membrane  is  kept  in  a  warm  place  for  24  hours  j 
before  it  is  extracted,  a  much  larger  yield  of   pepsin  is  obtained, 
provided  no  putrefaction  has  set  in. 

Hydrogen  and  carbonic  anhydride  have  no  influence  on  the  forma-  \ 

tion  of  pepsin,  but  oxygen,  on  the  other  hand,  appears  to  fa.vour  its  j 

development;  more  pepsin  is  formed  when  the  mucous  membrane  is  j 
allowed  to  remain  in  contact  with  oxygen  than  when  it  is  in  contact 

with  air.  < 

Chlorine   gas   passed   through   any    extract   entirely    destroys  the  \ 
ferment.                                                                                             J.  P.  L. 

Comparative  Estimation  of  Preparations  of  Pepsin.    By  A. 

A.  JjiFSKi  {Bus<iJca7ja  Medifsina,  35,  583 — 584). — The  powdered  pepsins  n 
were  examined  by  digesting  0"2  gram  of  the  preparation  with  10 
grams  of  white  of  egg  and  100  c.c.  of  hydrochloric  acid  (0*25  per  ! 
cent.)  for  four  hours  at  40°.  The  undissolved  albumin  being  then  ] 
determined,  the  weight  of  this  in  grams  was: — Perret  acidifie  8*756,  ^ 
Marquart  8-577,  Lamatch  8*557,  Merck  7*213,  Boudault  neutre  (No.  4)  ' 
2*62,  Witte  2*195,  Boudault  acidifie  1*2,  Russicum  solubile  (of  the  i 
Russian  Ph.)  0*721,  do.  do.  recent  0*47,  do.  do.  without  the  sugar  ' 
contained  in  the  official  preparation  0*157.  The  Russian  pepsin  is,  i 
therefore,  far  more  active  than  any  of  the  German  or  French  pre-  ^ 
parations  tested.     The  same  holds  good  for  the  pepsin  wines.  i 

T,  M. 


Physiological    Chemistry 


Sugar  in  the  Blood  "with  Reference  to  Nutrition.    By  J. 

Seegen  (PJluger's  Archiv,  39,  121 — 131). — Experiments  on  dogs  have 
shown  (Abstr.,  1886,  382  and  411)  that  the  percentage  of  sugar  is 
always  approximately  twice  as  great  in  the  blood  of  the  hepatic  as  in 
the  blood  of  the  portal  vein  during  various  carbohydrate  diets  and 
during  long  periods  of  inanition,  also  that  peptone  is  probably  the 
chief  constituent  from  which  the  liver  forms  sugar  under  normal 
conditions.  The  sugar  formed  in  one  day  during  starvation  is  far  in 
excess  of  the  total  glycogen  present  in  the  body. 

Further  experiments  have  been  made  on  dogs  fed  with  a  diet  of 
meat  only,  of  fat  with  a  minimal  quantity  of  meat,  and  in  some 
instances  with  fat  only. 

The  general  result  is  the  same  as  in  previous  experiments,  namely, 
that  the  percentage  of  sugar  in  the  blood  leaving  the  liver  is  double 
that  of  the  blood  on  entering.  The  total  amount  of  sugar  in  the 
blood  as  well  as  the  difference  between  the  percentages  in  the  blood 
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on  entering  and  leaving  the  liver  is  greater  with  a  meat  diet  than  any 
other. 

The  most  striking  result  is  the  continued  formation  of  sugar  during 
an  almost  exclusively  fat  diet.  It  might  be  supposed  that  this  is  duo 
to  proteid  decomposition,  but  a  determination  of  the  nitrogen  excreted 
during  the  feeding  was  quite  insufficient  to  account  for  the  increase. 

The  amount  of  blood  passing  through  the  liver  of  dogs  of  10  to 
12  kilos,  is  not  less  than  200  litres  in  the  24  hours.  The  mean  difference 
in  the  percentage  of  sugar  of  the  blood  on  entering  and  leaving  the 
liver  is  O'l  per  cent.,  consequently  about  200  grams  of  sugar  would 
be  formed  in  24  hours.  During  the  fat  diet,  the  amount  of  nitrogen 
excreted  daily  was  on  an  average  15  grams,  corresponding  to  100 
grams  of  proteid,  a  quantity  quite  insufficient  to  furnish  200  grams 
of  sugar,  even  supposing  that  none  of  the  carbon  of  the  proteid  be 
utilised  for  the  formation  of  urea. 

The  conclusion  drawn  from  these  experiments  is  that  the  liver  has 
the  power  of  forming  sugar  from  fat.  This  would  satisfactorily 
explain  the  constant  formation  of  sugar  during  starvation,  for  Voit 
has  shown  that  an  animal  during  starvation  loses  97  per  cent,  of  its 
fat,  and  only  30  per  cent,  of  its  muscular  substance. 

The  chief  results  of  the  author's  experiments  may  be  thus  summed 

1st.  The  blood  of  the  hepatic  vein  is  without  exception  richer  in 
sugar  than  the  blood  of  the  portal  vein. 

2nd.  The  new  formed  sugar  does  not  depend  on  the  sugar  and 
carbohydrates  ingested  with  the  food. 

3rd.  The  glycogen  of  the  liver  is  not  concerned  in  the  formation  of 
sugar. 

4th,  Albumin  and  fat  are  the  materials  from  which  the  liver 
forms  sugar.  J.  P.  L. 

Power  of  the  Liver  to  Form  Sugar  from  Pat.  By  J.  Seegen 
(PJlugers  Archiv,  39,  132 — 142). — It  has  been  previously  shown  that 
small  pieces  of  freshly  excised  liver  in  the  presence  ot  defibrinated 
blood  have  the  power  of  converting  peptone  into  sugar  (Abstr., 
1886,  o82).  By  a  similar  series  of  experiments,  the  author  has  proved 
that  the  liver  cells  can  under  the  same  conditions  convert  fat  into 
sugar,  thus  confirming  the  conclusion  he  arrived  at  from  his  experi- 
ments on  feeding  dogs  on  a  diet  consisting  exclusively  of  fat  (pre- 
ceding Abstract). 

For  each  experiment,  50  grams  of  finely  cut  liver  excised  from  a 
recently  killed  dog  was  mixed  with  60  to  80  c.c.  of  freshly  defibri- 
nated blood  and  placed  in  a  large  flask;  to  this  mixture  various 
emulsions  of  vegetable  oils  were  addetl.  The  f^ask  and  contents  were 
maintained  for  5  or  6  hours  at  35°  to  40°,  and  a  constant  stream  of 
air  was  drawn  through  the  mixture  of  blood  by  means  of  an  aspirator. 

The  average  increase  in  the  percentage  of  sugar  was  found  to  be 
50  per  cent.     Control  experiments  wei-e  made  in  every  instance. 

A  further  series  of  experiments  proved  that  both  constituents  of  a 
fat,  that  is  both  glycerol  and  the  fatty  acid,  are  alike  capable  of  being 
converted  into  sugar  by  the  liver.  J.  P.  L. 

/2 
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Importance  of  Ammonia  for  the  Formation  of  Glycogen  in 
the  Liver  of  the  Rabbit.  By  F.  Rohmann  (PJfuger's  Archiv,  39, 
21 — 53). — Asparagine  and  gljcocine  given  with  a  carbohydrate  diet 
increase  the  amount  of  glycogen  formed  in  the  liver  to  a  marked 
extent ;  this  increase  is  more  pronounced  with  asparagine  than  with 
glycocine.  On  account  of  its  slight  solubility,  asparagine  is  probably 
not  absorbed  unchanged,  but  undergoes  decomposition  with  formation 
of  ammonia. 

Ammonium  carbonate  given  with  the  same  diet  increases  the 
glycogen  in  a  still  more  marked  manner,  but  ammonia  in  the  form 
of  lactate  seems  to  be  inert. 

As  sodium  carbonate  and  hydrogen  carbonate  have  no  effect, 
ammonium  carbonate  does  not  exert  its  influence  by  reason  of  its 
alkalinity. 

As  a  possible  explanation,  the  author  suggests  that  the  ammonia 
and  a  carbohydrate  entering  the  liver  cells  together  may  form  a  new 
compound  which  will  split  into  glycogen  on  the  one  hand  and  a  nitro- 
geiiised  product  on  the  other,  for  instance,  urea.  J.  P.  L. 

Feeding  and  Development  of  Silkworms.  By  0.  Kellner 
(Landiv.  Versuchs-Stat.,  1886,  381 — 392). — This  article  contains  an 
account  of  experiments  which  are  a  continuation  of  those  previously 
detailed  (Abstr.,  1884,  1202).  The  research  was  commenced  with  the 
view  of  determining  what  quantity  of  food  was  necessary  for  the  full 
and  healthy  development  of  the  worm,  with  the  largest  subsequent 
supply  of  silk.  Without  entering  into  the  details  of  feeding,  &c.,  all 
of  which  are  fully  given  in  tables,  it  will  be  sufficient  to  give  the  final 
results.  Every  increase  of  growth  requires  an  increase  in  the  food, 
but  this  increase  in  food  is  not  commensurate  with  the  growth, 
being  very  much  higher  ;  the  weaker  the  insect  is  before  envelop- 
ment, the  greater  will  be  the  loss  during  metamorphosis,  by  respira- 
tion, &c. 

A  poorly  fed  and  developed  caterpillar  produces  a  lower  yield  of 
valuable  silk  than  those  which  are  well  and  largely  fed,  and  will  con- 
tain more  nitrogenous  and  mineral  matter,  whilst  the  well-fed  insect 
will  be  richer  in  fat  and  other  non-nitrogenous  matter.  E.  W.  P. 

Isethionic  Acid  in  the  Body,  and  Thiosulphuric  Acid  in  the 
Urine.  By  E.  Salkowski  {Fflugpr'^  Archiv,  39,  209— 222).— In  a 
former  paper  {Virchow's  Archiv,  66,  315),  the  author  stated  that 
in  the  dog  the  administration  of  sodium  isethionate  produced  an  in- 
crease of  sulphuric  acid  in  the  urine,  but  that  thiosulphuric  acid  was 
under  all  circumstances  absent.  Heffter  (PJiiiger's  Archiv,  38,  476) 
states  however,  that  sulphuric  acid  is  not  formed  from  isethionic  acid, 
but  that  the  greater  part  (78  per  cent. )  of  the  latter  acid  leaves  the 
body  as  thiosulphuric  acid,  and  a  smaller  portion  (22  per  cent.)  in 
some  undiscovered  manner.  Heffter  himself  explains  the  discrepancy 
by  supposing  it  to  be  due  to  the  difference  in  diet  during  the  investiga- 
tion, Heffter  using  meat,  not  bread  and  milk  as  in  Salkowski's  earlier 
experiments. 

The  present  research  is  a  reinvestigation  of  the  subject :  a  dog  was 


PHYSIOLOGICAL  CHEMISTRY.  6<^ 

fed  on  a  fixed  meat  diet,  and  for  three  days  3  grams  of  sodium 
isethonate  was  given  per  diem.  The  results  are  shown  in  the  following 
table : — 


Nitrogen 

Sulphuric  acid 

Day. 

Diet. 

in  urine. 

in  urine. 

1 

Meat 

12-22 

3-20 

2 

Do. 

12-49 

315 

3 

Do. 

12-49 

2-97 

4 

3  gr.  of  drug  added 

12-49 

383 

6 

Do. 

12-23 

4-65 

6 

Do. 

12-25 

4-99 

7 

Meat 

12-04 

3-40 

8 

Do. 

11-63 

2-89 

9 

Do. 

11-49 

3-16 

This  table  shows  that  whereas  the  nitrogen  output  remains  con- 
stant, the  amount  of  sulphates  is  increased  ;  the  increase  could  there- 
fore not  have  been  due  to  increased  metabolism  of  proteids ;  it 
is  therefore  all  due  to  the  isethionic  acid,  and  it  is  found  from 
the  foregoing  numbers,  that  30  per  cent,  of  the  isethionic  acid 
must  have  become  oxidised  into  sulphuric  acid.  Bj  comparing 
the  intensity  of  the  sulphuretted  hydrogen  reaction,  it  was  found 
also  that  the  amount  of  thiosulphuric  acid  in  the  urine  was  slightly 
increased.  The  amount  of  this  acid  in  the  urine  was  estimated  also 
by  its  reducing  action  on  potassium  permanganate ;  the  increase 
during  the  days  when  the  drug  was  given,  show  theoretically  that 
!13"4  per  cent,  of  the  sulphur  of  the  isethionic  acid  pass  out  of  the 
body  in  the  form  of  thiosulphuric  acid,  a  figure  which  is  shown  by 
control  experiments  to  be  too  high,  as  the  urine  contains  other  easily 
oxidisable  substances.  The  question  as  to  what  becomes  of  the  re- 
mainder of  the  sulphur  is  not  entered  into.  There  seems  also  to  be  no 
way  of  reconciling  the  present  results  with  those  obtained  by  Heffter. 

The  aromatic  sulphonic  acids  pass  out  unchanged  in  the  urine,  no 
thiosulphates  being  formed ;  this  also  is  contradictory  to  the  state- 
ments of  Heffter.  W.  D.  H. 

Trypsin  in  Urine.  By  H.  Leo  (FJluger's  Archiv,  39,  246— 
264). — Since  the  publication  of  the  author's  paper  (Abstr.,  1886, 
381)  in  which  he  showed  that  trypsin  did  not  exist  in  the  urine, 
Gehrig  (PJiuger's  Archiv^  38,  35)  states  he  has  found  trypsin  in  the 
urine ;  pieces  of  fibrin  stained  with  magdala-red,  soaked  in  urine,  and, 
transferred  to  1  per  cent,  soda  solution  undergo  digestion  in  a  few 
hours ;  this  cannot  be  due  to  putrefaction  as  it  is  so  rapid  ;  it  is  how- 
ever prevented  by  the  admixture  of  thymol  with  the  digesting 
mixture;  this  is  explained  by  saying  that  thymol  hinders  pancreatic 
digestion.  The  present  research  is  a  reinvestigation  of  the  subject, 
the  urine  of  healthy  men  and  dogs  being  employed.  It  is  found  that 
thymol  does  not  hinder  pancreatic  digestion.  A  very  weak  solution 
of  the  trvptic  ferment  was  prepared  by  adding  a  drop  of  glycerol 
extract  of  pancreas  to  a  litre  of  water.  This  excited  no  digestive 
action  on  fibrin.     After  pieces  of  fibrin  had  been  soaked  in  it  for 
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24  hours,  liowev-er,  and  tlien  transferred  to  a  1  per  cent,  soda  solution 
they  underwent  digestion,  as  they  had  absorbed  the  ferment.  With 
the  urine,  however,  no  such  result  ever  occurred  ;  that  is,  urine,  if  it 
contains  trypsin  at  all,  contains  a  less  amount  than  the  weak  solution 
of  it  obtained  by  adding  a  drop  of  extract  of  pancreas  to  a  litre  of 
water.  W.  D.  H 
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The  Bacillus  of  Panary  Fermentation.  By  E.  Laueent  (Bied. 
Centr.,  1886,  648). — The  author  says  that  the  surface  of  wheat,  rye, 
and  other  food  grains  contains  spores  of  bacilli  which  in  grinding 
pass  into  the  flour,  and  when  made  into  dough  they  germinate,  evolve 
carbonic  anhydride,  and  raise  the  bread.  When  cultivated  on  gelatin, 
it  develops  characteristic  cultures  different  from  other  bacilli,  and  has 
been  given  the  name  of  Bacilhcs  joanijicans ;  it  exists  with  or  without 
oxygen,  and  renders  albumin  and  gluten  soluble ;  it  also  grows  in 
saccharose  and  in  a  weak  solution  of  boiled  starch ;  it  withstands  the 
heat  of  boiling  water,  if  at  a  depth  of  7  or  8  mm.  in  the  bread ;  it  is 
abundant  in  bread  which  has  been  eaten,  and  is  found  freely  in  the  faeces. 
It  can  attack  starch  after  baking,  if  the  medium  is  not  sufficiently  acid, 
and  causes  a  disease  in  bread  which  the  author  has  often  observed,  aud 
calls  viscid  or  clammy  bread  ;  the  addition  of  a  sufficient  quantity  of 
an  organic. acid  prevents  this.  J.  F. 

Decomposition  of  Silicic  Acid  by  Leaves,  By  A.  Dknaeo 
{Gazzetta,  16,  328 — 330). — A  few  years  ago  Grimaldi  stated  in  a 
pamphlet  that  silica  is  decomposed  by  leaves  exposed  to  sunlight, 
precisely  as  carbonic  anhydride  is,  into  the  element  and  oxygen.  It 
is  probable,  however,  that  sufficient  care  was  not  taken  to  exclude 
carbonic  anhydride  derived  from  the  potassium  carbonate,  as  an  im- 
purity in  the  silica.  Accordingly  the  author  has  repeated  the  experi- 
ments with  a  sample  of  silicic  acid  obtained  from  a  sodium  silicate 
produced  by  the  direct  fusion  of  sodium  oxide  with  silica.  Compara- 
tive experiments  were  made  with  leaves  of  which  some  were  pre- 
viously deprived  of  air,  whilst  others  were  introduced  directly  into 
the  solution  of  silicic  acid.  In  the  former  case,  no  oxygen  was  evolved, 
in  the  latter  only  a  small  quantity.  Further,  it  is  shown  that  no  silica 
is  absorbed  by  the  leaves  ;  the  proportion  of  silica  in  them  was  found 
to  be  the  same,  whether  or  not  they  had  been  treated  by  the  silicic 
acid  solution.  V.  H.  V. 

Formation  of  Albuminoids  in  Plants.  By  C.  0.  Muller 
(Landw.  Vers^ichs-Stat.,  1886,  326 — 335). — From  the  experiments 
which  have  been  made  on  many  plants,  it  would  appear  that  under 
normal  conditions,  plants  contain  asparagine,  and  this  amide  appears 
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if  the  growing  parts  are  placed  in  darkness  ;  but  in  fully  grown  por- 
tions, asparagiue  is  only  exceptionally  found,  and  then  only  in  traces. 
If  a  portion  of  a  plant  is  placed  in  darkness,  by  enveloping  it  in 
black  paper,  whereby  it  still  remains  connected  with  the  parent,  and 
the  older  portions  are  left  undisturbed,  then  an  accumulation  of 
asparagine  is  formed,  which  when  the  light  is  admitted,  is  absorbed  ; 
This  does  not  occur  in  the  fully  grown  parts,  save  exceptionally. 
This  result  seems  to  show  that  the  formation  of  asparagine  is  inde- 
pendent of  carbohydrates,  and  also  that  the  amide  formed  is  not  a 
bye-product  of  the  interchange  of  matter  within  the  plant.  It  has 
also  been  found  that  even  w^hen  a  plant  is  growing  under  abnormal 
conditions,  when  all  carbonic  anhydride  has  been  removed  from  the  air, 
asparagine  is  formed  in  the  young  parts,  but  not  in  the  matured  por- 
tions. Consequently  it  appears  as  if  light  played  as  inconspicuous 
a  part  in  the  formation  of  asparagine  as  carbohydrates.  The  author 
considers  that  asparagine  is  formed  by  the  union  of  inorganic  nitrogen 
compounds  and  malic  acid  within  the  plant,  the  acid  being  derived 
from  the  carbohydrates.  E.   W.  P. 

Observations  on  the  Growth  of  Potatoes.  By  U.  Kreuslee 
(Bied.  Gentr.,  1886,  618 — 624). — The  author  has  examined  potatoes  at 
different  stages  of  their  growth.  At  the  time  of  sowing,  large  and 
small  tubers  were  of  the  same  specific  gravity  and  composition  ;  taken 
up  shortly  after  the  sowing,  there  was  but  little  change  observable, 
there  was  more  moisture,  due  to  partial  exhaustion  of  their  substance. 
Glucose  was  not  found  before  planting,  but  w^as  present  in  the  ger- 
minating tubers;  nitrogenous  combinations  diminished  considerably 
in  the  growing  roots. 

The  young  tubers  gradually  developed  dry  matter,  principally  starch, 
in  proportion  as  they  grew.  Grlucose  was  present  at  the  beginning, 
but  gradually  decreased  as  they  ripened,  when  it  disappeared.  Sub- 
stances which  reduced  copper  were  absent  from  the  very  young  plants, 
but  appeared  at  a  later  stage  to  disappear  when  fully  ripe ;  the  amount 
of  carbohydrates  in  the  sap  was  twice  as  much  in  the  young  as  in  the 
ripe  tubers. 

In  the  stalks  and  leaves,  cellulose  and  non-nitrogenous  extract 
increased,  raw  protein  and  fat  decreased ;  the  fruit  is  tolerably  rich  in 
fat ;  the  whole  young  foliage  of  the  potato  belongs  to  those  vegetables 
which  are  richest  in  nitrogen,  the  proportion  of  the  dry  substance 
amounting  to  7'5  per  cent.  =  47  per  cent,  crude  protein  ;  the  amount  of 
nitrates  in  the  non-protein  portions  is  also  very  considerable,  in  the 
whole  plant  3*5  per  cent.,  in  the  stalks  5  per  cent.,  calculated  as  N2O5. 

This  large  quantity  of  nitrates  leads  the  author  to  agree  with  Andre, 
Berthelot,  and  Schulze,  that  it  is  not  altogether  supplied  from  external 
sources,  but  that  a  part  is  formed  in  the  plant  itself.  J.  F. 

Ammonia  in  Beetroots.  By  L.  Battut  (Bied.  Gentr.,  1886,  604 
— 607). — The  opinions  of  persons  who  interest  themselves  in  this 
matter  are  divided,  some  asserting  the  presence  of  ammonia  in  the 
roots,  others  the  contrary.  Owing  to  the  ra.pid  decomposition  of  the 
organic  constituents  of  beet-juice  when  heated  with  alkalis,  the  deter- 
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ruinations  were  made  in  the  cold  by  Schlosing's  mctbod — In  eacli  of 
four  disbes  100  e.c.  of  distilled  water  was  poured,  in  one  normal  beet- 
juice  witb  10  c.c.  milk  of  lime,  in  two  otbers  milk  of  lime  witb  two 
kinds  of  ammonium  salts,  tbe  fourtb  milk  of  lime  only — tbe  disbes 
covered  witb  glass  plates  to  wbicb  were  fixed  moistened  test-papers ; 
tbe  tbree  gave  an  immediate  alkaline  reaction.  Attempts  at  quanti- 
tative estimations  were  made  witbout  mucb  success,  but  tbe  autbor 
concludes  from  tbeir  results  tbat  an  ammoniacal  salt  exists  in  tbe  roots 
wbicb  is  readily  decomposed  by  caustic  magnesia,  and  tbat  tbere  are 
two  nitrogenous  organic  substances  present,  one,  probably  asparagine, 
quickly  decomposed  by  lime,  tbe  otber  by  caustic  potasb  solution. 

J.  F. 
Milky  Juice  of  Certain  Euphorbiacese.  By  G.  Henke  {Arch. 
Pharm.  [3],  24,  729 — 759). — Hitberto  eupborbone  bad  not  been 
obtained  in  a  pure  state,  even  Fliickiger,  wbo  proposed  tbe  name,  was 
unsuccessful.  Tbe  autbor  treated  finely  powdered  eupborbium  in  tbe 
cold  witb  ligbt  petroleum  of  60 — 70°  boiling  point;  tbis  treatment 
being  repeated  as  long  as  anytbing  was  dissolved.  The  solutions 
obtained  were  mixed,  filtered,  and  allowed  to  evaporate  spontaneously. 
Tbe  sides  of  tbe  evaporating  vessel  became  coated  witb  beautiful, 
transparent,  crystalline  needles  of  eupborbone,  whilst  tbe  remainder  of 
tbe  residue  consisted  of  a  yellowish,  crystalline,  warty  mass.  Repeated 
treatment  witb  ligbt  petroleum  gives  a  pure  product  finally,  but  is 
wasteful ;  it  is  better  to  dissolve  the  yellow  mass  in  ether  after  remov- 
ing tbe  petroleum  by  beating  on  tbe  water-bath  ;  on  adding  alcohol 
until  a  faint  turbidity  appears,  filtering  and  allowing  to  remain,  a 
vellow,  resinous  mass  separates.  The  liquid  on  evaporation  leaves  a 
snow-white,  butter-like  mass  wbicb  gives  brilliant  needles  on  crystal- 
lising from  a  sufficiently  dilute  solution  of  ligbt  petroleum.  Euphorhotie 
thus  prepared  melts  at  67 — 6S°,  its  composition  was  found  to  be 
CJ2oH:j60.  Its  rotatory  power  dissolved  in  chloroform  was  [otji,  = 
+  15*8&°.  Its  crystals  are  persistent  in  tbe  air,  tasteless,  and  are 
neutral  in  solution.  It  is  very  soluble  in  ligbt  petroleum,  chloroform, 
ether,  alcohol,  benzene,  acetone,  and  90°  vol.  per  cent,  alcobol,  less 
soluble  in  more  dilute  alcobol.  It  is  unaffected  by  dilute  acids, 
sodium  carbonate,  ammonia,  potasb,  and  soda,  and  by  alcoholic 
zinc  chloride  solution.  It  is  soluble  in  10,000  parts  of  bot  water. 
Cold  anbydrous  acetic  acid  does  not  affect  it ;  when  heated  at  150 — 200" 
a  solution  is  obtained  from  wbicb  a  yollowisb  precipitate  is  thrown 
down  on  diluting  witb  raucli  water,  tbis  precipitate  has  tbe  properties 
of  uncbanged  eupborbone.  Bromine  acts  violently  on  tbe  compound, 
producing  a  yellow,  resin-like,  non-crystallisable  mass.  Hot  nitric  acid 
'dissolves  eupborbone,  and  from  the  solution  an  amorpbous,  nitroge- 
nous compound  can  be  obtained.  A  granular  oxidation  product  was 
obtained  by  long  boiling  witb  potassium  dicbromate  and  sulphuric 
acid.  On  heating  eupborbone  witb  phosphoric  anhydride,  heptane, 
octane,  xylene  and  small  quantities  of  otber  aromatic  bydrocarb(ms 
were  obtained.  Tbe  residue  from  the  preparation  of  eupborbone,  when 
extracted  witb  alcobol,  yielded  two  resins,  one  soluble  and  tbe  other 
insoluble  in  ether;  tbeir  reactions  are  detailed.  The  detection  of 
malic  acid,  gum,  and  otber  substances  in  tbe  residue  and  tbe  extrac- 
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tion  therefrom  are  described.  The  pure  euphorboriura  was  found  to 
contain  : — "Rupliorbone,  34-60  ;  resin  soluble  in  ether,  26-95  ;  resin 
insoluble  in  ether,  14-25;  caoutchene,  I'lO;  malic  acid,  I'SO ;  gum 
and  salts  precipitated  by  alcohol,  8-10;  gum  and  salts  not  precipitated 
by  alcohol,  12-30  ;  salts  and  organic  substances  soluble  in  ammonia, 
1-20  per  cent.  Somewhat  similar  results  were  obtained  in  the  case  of 
juices  of  other  plants  of  the  euphorbia  class.  J.  T. 

Composition  of  Barley  and  Pease.  By  Klien  {Bied.  Centr., 
1886,  644 — 645). — The  author's  experiments  show  that  in  soils  con- 
taining but  little  lime,  large  quantities  of  superphosphate  diminish  the 
proteids  contained  in  the  grain,  whilst  soils  rich  in  lime  bear  very 
heavy  manuring  with  those  substances  without  damage  to  the  crop  ; 
precipitated  phosphate,  a  neutral  combination  of  phosphoric  acid,  was 
applied  in  considerable  excess  without  reducing  the  proteids ;  even  in 
a  soil  composed  of  phosphorite  containing  20  per  cent,  of  phosphoric 
acid,  the  proteid  was  not  lower  in  the  case  of  pease  than  in  normally 
manured  soils.  Wagner  has  found  that  an  increase  in  proteid  by 
lieavy  manuring  with  phosphates  can  only  be  obtained  in  straw  and 
green  crops,  not  in  gi^ain  and  seeds,  the  percentage  being  diminished 
in  the  latter  by  large  applications  of  phosphatic  manures  ;  the  author 
thinks  Wagner's  conclusions  are  true  only  when  the  soil  is  poor  in 
lime  and  has  traces  of  mineral  acids  present,  in  such  cases  he  recom- 
mends the  application  of  neutral,  that  is,  precipitated  phosphate. 

J.  F. 

Composition  of  Tea-leaves.  By  O.  Kellnee  (Landw.  Versuchs- 
Stat.,  1886,  370 — 380). — The  chief  interest  in  this  research  lies  in  the 
facjt  that  it  is  almost  the  only  case  in  which  an  evergreen  plant  has  been 
systematically  examined  throughout  the  year.  The  leaves  were  dried 
at  60 — 80°,  and  the  "  total  nitrogen  "  estimated  by  soda-lime,  whilst 
the  albuminoid  nitrogen  was  determined  by  a  modification  of  Stutzer's 
process,  because  theine-tannate  is  only  decomposed  with  difficulty  and 
at  100° ;  also  the  filtration  of  the  solution  is  attended  with  great 
difficulty.  The  method  employed  was  to  boil  2  grams  of  the  sub- 
stance with  100  c.c.  water,  to  add  20  c.c.  of  a  10  per  cent,  copper 
sulphate  solution,  and  then  to  precipitate  the  copper  by  a  titrated 
solution  of  sodium  hydroxide,  still  leaving  a  small  quantity  of  copper 
in  solution;  after  washing  with  hot  water,  the  precipitate  was  washed 
with  95  per  cent,  alcohol.  The  filtrate  ran  rapidly  through  the  paper 
and  was  free  from  albuminoids,  which  were  found  to  be  rather  lower 
than  the  original  process  showed.  The  total  soluble  matter  was 
estimated  indirectly,  in  that  3  grams  were  repeatedly  boiled  with 
water,  the  residue  being  dried  and  weighed.  Theine  was  estimated  in 
5  to  7  grams  which  were  boiled  in  water,  the  solution  evaporated,  and 
magnesia  usta  added  ;  after  gently  drying,  the  residue  was  extracted 
with  ether,  and  the  alkaloid  obtained  by  evaporation.  To  obtain  the 
tannic  acid,  which  by  reason  of  the  presence  of  pectin  could  not  be 
filtered  in  the  usual  way,  the  leaves  were  extracted  with  alcohol 
acidified  with  a  few  drops  of  acetic  acid,  the  solution  thus  obtained 
evaporated  and  the  residue  dissolved  in  water,  and  filtered  through 
asbestos :  in  calculating  the  results,  63  parts  of  oxalic  acid  were  taken 
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Date. 


May  15    

„     30    

June  15 

„     30   

July  15   

»     30   

August  15 

»       30 

September  15 

30 

October  15 

„       30 

November  15 

30 

May  15  (old  leaves) . . . 


K.^. 


Na^O. 


•06 

1- 

•33 

2- 

•37 
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1- 

•76 
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!• 

•15 
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•28 

2- 

•97 

2' 
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2' 

•67 

2-' 

•31 

2^( 
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3^. 

•07 
•00 
•23 
•59 
•58 
•80 
•08 
•14 
•77 
•06 
•76 
•72 
•76 
•02 
•21 


CaO. 


MgO. 


8  •eg 

9-00 

11  72 

11^67 

12  21 

12  91 

13  71 

14  79 

14^74 

15-80 

15  88 

17-19 

17  39 

2-( 

17-99 

2'^ 

18-49 

2-i 

M11304. 


•64 
•79 
•98 
•30 
•58 
•75 
•21 
•57 
•72 
•63 
•37 
•53 
•06 
•48 
•82 


Date. 


May  15    

„     30    

June  15 

»     30 

July  15    

„    30    

August  15 

„      30   

September  15 

30 

October  15 

„        30 

November  15 

30 

May  15  (old  leaves)  . . . 


Fe^Og. 

3 

80 

4 

30 

6 

55 

7 

25 

8^ 

48 

9 

75 

12 

14 

11 

02 

11 

64 

12 

11 

11 

83 

11 

63 

11 

37 

11 

02 

11 

93 

P.O. 


16  67 
15  63 
13^76 
13  35 
12^41 
12-33 
12  00 
11  71 
11^25 
11-52 
10^71 
10-23 
10-70 
10-96 
10-64 


SO. 


SiO, 


CI. 


to  be  equivalent  to  34*25  gallotannic  acid ;  the  tannin  in  tea  being 
identical  with  tliat  acid.  The  composition  of  the  leaves  is  shown  in 
the  accompanying  tables. 

The  fluctuation  in  the  percentage  of  water  is  less  than  that  observed 
in  leaves  of  deciduous  trees  ;  the  percentage  of  ash  lies  between  that 
found  in  the  needles  of  pines  and  in  ordinary  leaves.  It  will  be 
noticed  that  the  non-albuminoid  nitrogen  is  almost  wholly  absent 
during  the  later  stages  of  growth,  beiug  found  as  theine.  Connecting 
this  with  the  fact  that  albumin  has  increased,  and  that  no  theine  is 
found  in  the  seeds,  the  author  believes  that  positive  proof  is  afforded 
that  the  alkaloid,  like  glutamine  and  asparagine,  is  a  decomposition 
product  of  albumin,  and  is  capable  of  again  forming  albumin. 

As  regards  the  ash,  we  have  here  a  regular  increase,  whilst  in 
deciduous  trees  is  found  both  diminution  and  increase.       E.   W.  P. 
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China  bicolor.  By  O.  Hesse  (Annalen,  234,  380— 38 4) .—The 
author  is  of  opinion  that  the  small  quantities  of  quinine  and  other 
alkaloids  which  Hodgkin  (Pharm.  Jour.,  15,  217)  found  in  the  bark  of 
China  bicolor,  are  probably  due  to  the  presence  of  a  small  quantity  of 
the  bark  of  Bemijia pedunculata  in  the  China  bicolor  bark. 

w.  c.  w. 

Chlorosis  in  Plants.  By  J.  v.  Sachs  {Bied.  Centr.,  1886,  602— 
604). — When  attacked  by  this  disease,  the  leaves  pale  and  turn 
perfectly  white  ;  weak  plants  succumb  quickly.  Stronger  ones  are 
attacked  year  after  year  until  their  reserve  material  is  exhausted ; 
they  then  die.  The  touching  of  a  diseased  leaf  with  a  dilute 
solution  of  an  iron  salt  often  causes  the  production  of  chlorophyll 
and  cures  the  disease.  However,  from  extended  observations  the 
author  does  not  think  that  it  is  altogether  the  absence  of  iron 
that  causes  the  disease,  as  plants  growing  on  the  same  soil  are 
irregularly'-  attacked,  some  escaping  altogether.  His  experience 
leads  him  to  think  that  the  roots  or  leading  vessels  suffer  some 
alteration  which  prevents  the  minute  quantities  of  iron  contained  in 
the  sap  from  reaching  the  leaves.  A  too  rapid  and  luxuriant  growth 
favours  the  disease.  In  the  winters  of  certain  years,  thousands  of 
trees  and  shrubs  were  heavily  pruned ;  the  energy  divided  between 
numerous  growths  was  concentrated  on  a  much  less  number ;  they 
grew  rapidly  and  luxuriantly ;  the  first  leaves  were  green,  but  the 
later  were  quite  white.  Trenches  20  to  30  cm.  deep  and  wide  were 
dug  round  the  diseased  trees  at  a  distance  of  80  to  100  cm. ;  in  these 
trenches  ferrous  sulphate  in  lumps  was  placed,  in  quantities  varying 
from  1  to  5  kilos.,  according  to  the  size  of  the  tree.  Water  was  then 
freely  admitted  and  the  trenches  filled  up  with  earth.  Within  three  to 
six  days  the  smaller  bushes  commenced  to  green,  within  14  days 
no  sign  of  chlorosis  was  visible,  and  in  the  following  spring  all  the 
growths  were  normal. 

An  experiment  of  the  author's  has,  he  considers,  an  important 
bearing  on  vegetable  physioh^gy.  Certain  acacia  trees  showed  symp- 
toms of  chlorosis,  in  particul^ir  the  thick  branches  of  a  20  year  old 
tree.  The  author  caused  holes  to  be  bored  in  the  main  stem,  just 
beneath  the  bifurcation  of  the  branch  wdth  the  core  of  the  tree.  In 
these  holes  he  placed  corks  fitted  with  funnels,  charged  afterwards 
with  ferrous  sulphate  or  ferric  chloride  in  dilute  solution.  In  dry 
weather  the  tree  absorbed  the  solutions  so  readily  that  the  funnels 
had  to  be  frequently  refilled,  'i'he  leaves  in  line  of  each  funnel  became 
quite  green  in  10  to  14  days,  but  those  not  in  the  line  remained  white. 
This  the  author  thinks  a  proof  that  each  branch  and  twig  has  its  own 
sap-ducts.  J.  F. 

Absorption  by  Soils.  By  O.  Kellner  (Landw.  Versuchs-Stat., 
1886,  349 — 358). — After  a  detailed  description  of  the  modification 
of  Pillitz's  method,  which  was  employed  to  estimate  the  absorption 
of  various  solutions  by  soils,  the  author  shows  that  the  absorption 
of  bases  by  the  soils  he  employed  is  but  slightly  dependent  on 
the  composition  of  those  soils;  that  soils  rich  in  zeolites  and  humus 
have  not  of  necessity  a  higher  absorptive  capacity ;  nor  does  absor- 
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tion  wholly  depend  on  the  quantity  of  the  absorbing  medium,  but 
largely  on  the  character  of  the  surfaces  with  which  the  absorbable 
substances  come  in  contact.  It  would  appear  also,  that  potash 
and  ammonia  are  absorbed  according  to  the  ratio  of  their  equivalents. 

E.  W.  P. 

Estimation  of  Absorbed  Bases  in  Soils,  &c.  By  O.  Kellner 
(Landw.  Versuchs-Stat.,  1886,  359 — 369). — From  the  analytical  details 
given,  it  is  concluded  that  the  potash  held  in  a  soil  by  absorption  only 
may  be  readily  estimated  by  digestion  of  the  soil  in  a  concentrated 
solution  of  ammonium  chloride.  As  regards  the  estimation  of  lime, 
the  author  has  failed,  as  the  soils  he  employed  would  not  retain  added 
lime.  He  attempted  to  saturate  with  calcium  chloride  and  then  remove 
with  ammonium  chloride,  but  found  more  lime  present  in  the  solu- 
tion than  should  have  been,  showing  that  other  forms  of  lime  (carbo- 
nate) had  been  attacked.  In  a  second  series  of  experiments,  he  found 
that  peas,  when  growing,  only  assimilated  the  potash  and  lime  held  in 
solution  in  the  soil,  and  that  the  insoluble  compounds  (anhydrous 
silicates,  &c.)  were  in  no  wise  taken  up  by  the  roots.  E.  W.  P. 

Chili  Saltpetre  as  Manure.  By  A.  Stutzer  (Bied.  Centr., 
1886,  585 — 597). — The  author  was  awarded  the  first  prize  offered  by 
the  union  of  nitrate  firms  on  the  western  coasts  of  South  America,  for 
his  essay  on  the  value  of  Chili  saltpetre  as  a  manure.  Wagner  has 
condensed  the  contents  of  this  essay  and  that  of  Damseaux,  which 
obtained  the  second  prize,  into  a  compact  foi'm  of  questions  and 
answers,  which  are  of  value  in  agricultural  science.  Some  of  the 
answers  follow  : — Plants  cannot  grow  under  normal  conditions  unless 
a  supply  of  nitrogen  is  available  for  their  roots,  and  a  satisfactory 
crop  cannot  be  obtained  without  the  use  of  nitrogenous  manures. 
Stable  manure,  in  the  quantities  produced  on  a  farm,  does  not  provide 
sufficient  nitrogen  to  produce  good  results  ;  high  farming  requires 
that  nitrogen  be  procured  as  artificial  manure.  Manures  containing 
nitrogen  in  the  form  of  animal  matter  take  a  long  time  to  alter  into 
nitrates,  whilst  the  Chili  saltpetre  is  at  once  available. 

The  increase  in  weight  of  various  crops  tried  was  greater  when  the 
saltpetre  was  used  than  when  ammonium  sulphate  was  the  manure. 
The  application  of  phosphates  and  potassium  salts  increase  materially 
the  activity  of  the  saltpetre.  This  manure  does  not  unduly  exhaust 
the  soil  ;  it  renders  the  mineral  plant  foods  more  assimilable,  but  no 
more  of  them  is  removed  than  is  accounted  for  in  the  increase  of 
the  crop.  The  crops  which  are  most  benefited  by  Chili  saltpetre  are 
all  straw-growing  plants;  next  rape,  mustard,  &c. ;  fodder,  sugar- 
beets  and  potatoes  come  in  the  second  rank  ;  meadow  grasses  in  the 
third  ;  the  least  effect  is  produced  on  pease,  vetches,  lupines,  clover, 
and  linseed.  Chili  saltpetre  should  be  applied  as  top-dressing  only  on 
sandy  or  porous  soils,  just  before  vegetation  begins;  the  time  of 
application  should  be  in  early  spring.  J.  F. 

Comparative  Manurial  Values  of  Chili  Saltpetre  and  Ammo- 
nium Sulphate.      By  v.  Magerstein  {Bied.  Centr.,  1886,  583—^85). 
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— The  experiments  were  made  on  a  sandy  soil,  with  barley  and  oats. 
200  Idlos.  of  Chili  saltpetre  and  300  kilos,  of  ammonium  sulphate  were 
used  to  tlie  hectare ;  the  plots  manured  with  the  former  salt  showed  a 
better  result  in  grain,  but  a  smaller  yield  of  straw.  Compared  with 
unmanured  plots,  the  increase  obtained  by  manuring  was — 

Barley.  Oats. 

Chili  saltpetre    8*13  liect.  grain.        10'25  hect.  grain. 

Ammonium  sulphate. .  . .      5*46  „  6"94         „ 

Calculating  the  cost  of  the  manures  and  the  market  prices  of  barley, 
oats,  and  straw,  the  author  considers  the  Chili  saltpetre  the  more 
paying  of  the  two.  J.  F. 

Experiments  with  Chili  Saltpetre.  By  v.  Magerstein  {Bied. 
Centr.,  1886,  581 — 583), — In  order  to  compare  the  effects  of  this 
manure  when  used  as  top-dressing  and  when  dug  in,  the  author  pre- 
pared plots  of  7  to  8  square  metres  all  cultivated  in  the  same  way, 
except  as  regards  the  application  of  the  manure.  In  the  cases  of 
potatoes  and  oats,  the  top-dressing  gave  the  better  results,  but  the 
contrary  was  the  case  with  barley ;  the  difference  is  attributed  to  the 
dryness  of  tbo  season.  The  solution  of  the  salt  was  slow  and  concen- 
trated ;  therefore  unfavourable  to  growth.  The  roots  of  barley  came 
first  in  contact  with  it,  whilst  the  deeper  roots  of  potatoes  and  oats 
received  a  more  dilute  solution  and  were  stronger  when  it  reached 
them.  J.  F. 
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Kjeldahl's  Method  of  Estimatirig  Nitrogen.  By  C.  Arnold 
(Arch.  Pharm.  [3],  24,  785 — 794).— The  author  shows  that  this 
method  (Abstr.,  1884,  364 ;  1885,  930)  is  also  applicable  to  nitrates, 
nitro-  and  cyanogen-compounds,  in  the  presence  of  benzoic  acid,  sugar, 
mercury,  and  copper  sulphate  ;  further,  in  the  case  of  alkaloids  and 
other  compounds  that  can  be  treated  by  this  method,  oxidation  by 
potassium  permanganate  is  unnecessary  if  the  boiling  be  continued 
until  the  warm  liquid  acquires  a  bluish^green  tint,  becoming  colour- 
less on  cooling  ;  this  takes  place  tolerably  quickly  in  the  presence  of 
mercury  and  copper.  That  the  oxidation  has  been  completed  can 
readily  be  ascertained  by  adding  a  crystal  of  potassium  permanganate, 
which  should  give  a  persistent  violet  or  green  coloration.  A  descrip- 
tion of  the  apparatus  used  by  the  author  is  given.  J.  T. 

Separation  of  Arsenic  and  Antimony.  By  Zambelli  and 
LuzzATO  (Arch,  riiarm.  [3],  24,  772). — These  elements  can  be  sepa- 
rated, even  in  forensic  cases,  by  treating  the  still  moist  sulphides  with 
hydrogen  peroxide  at  40°  for  some  hours,  then  heating  to  near  100° 
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and  filtering.  The  arsenic  acid  formed  goes  into  the  filtrate,  whilst  the 
insoluble  antimony  oxide  remains  on  the  filter.  The  method  is  said 
to  be  very  delicate.  J.  T. 

Detection  of  Thiosulphate  in  Hydrogen  Sodium  Carbo- 
nate.  By  Brenstein  and  T.  Salzer  (Arch.  Fharm.  [3],  24,  761). — 
According  to  Brenstein,  the  reaction  given  for  thiosulphate  by  Mylius 
is  not  characteristic,  as  other  oxygen-compounds  of  sulphur,  such  as 
sulphites,  give  rise  to  the  formation  of  hydrogen  sulphide.  A  better 
test  for  thiosulphate  is  to  add  to  a  5  per  cent,  solution  of  hydrogen 
sodium  carbonate  a  few  drops  of  silver  nitrate  solution,  then  excess  of 
nitric  acid,  and  heat  to  boiling;  even  minute  traces  of  thiosulphate 
give  an  immediate  dark  precipitate  of  silver  sulphide. 

According  to  Salzer,  the  absence  of  thiosulphate  is  easily  ascer- 
tained by  adding  a  few  drops  of  iodine  solution  to  about  20  c.c.  of  a 
saturated  solution  of  hydrogen  sodium  carbonate ;  the  solution  must 
have  a  yellowish  tint.  Decolorisation  of  the  iodine  solution  does  not 
necessarily  imply  the  presence  of  thiosulphate,  since  normal  carbo- 
nate, the  most  commonly  occurring  impurity,  produces  this  effect. 
Both  authors  found  thiosulphate  to  be  a  constant  impurity  of  ordinary 
qualities  of  hydrogen  sodium  carbonate,  whilst  the  better  qualities 
were  mostly  free  from  it.  J.  T. 

Estimation  of  Small  Quantities  of  Silver  in  Burnt  Pyrites. 
ByE.  TuiLO  (Ghem.  Zeit.,  10,  822;  1065— 1057).— The  amount  of 
silver  in  burnt  pyrites  is  ordinarily  0*003 — 0*008  per  cent.,  and  to 
obtain  trustworthy  results  material  containing  001  gram  of  silver 
should  be  taken  for  analysis,  or  about  300  to  500  grams  of  pyrites.  Many 
difficulties  have  been  encountered  in  endeavouring  to  deal  with  these 
large  quantities  of  material  so  as  to  get  all  the  silver.  Experiments 
show  that  the  decomposition  of  the  whole  mass  is  out  of  the  question, 
therefore  methods  for  extracting  the  silver,  &c.,  were  tried ;  treat- 
ment with  nitric  acid  or  with  gaseous  chlorine,  and  subsequent 
extraction  of  the  silver  chloride  proved  unsuitable.  Digestion  with 
chlorine-water  was  somewhat  better ;  but  bromine  or  bromine-water 
gives  the  best  results.  The  powdered  burnt  pyrites  is  passed  through 
a  0'25-mm.  mesh  sieve,  and  about  300 — 500  grams  of  it  is  placed  in 
an  acid-proof  iron  basin;  it  is  well  covered  with  water,  and  while 
vigorously  stirred,  bromine  is  added  until  present  in  excess.  After 
24  hours  it  is  heated  on  a  water-bath  for  one  hour  with  frequent 
stirring,  treated  with  excess  of  ammonia,  then  with  500  grams  of 
ammonium  chloride,  and  1  litre  of  water.  The  mass  is  boiled  for  an 
hour,  and  filtered.  The  residue  is  dried,  ignited  at  a  low  red  heat,  and 
again  treated  with  ammoniacal  ammonium  chloride,  by  which  means 
all  the  silver  is  extracted.  Inasmuch  as  copper  is  quite  as  difficult  as 
silver  to  extract  by  means  of  bromine,  and  as  the  amount  of  copper  in 
the  pyrites  is  reduced  from  5  per  cent,  to  a  trace  (001  per  cent.)  by  the 
above  treatment,  this  may  be  used  as  an  indicator  of  the  progress  of  the 
desilvering,  and  in  practice  when  the  copper  is  reduced  to  this  amount 
it  may  be  safely  inferred  that  all  the  silver  is  removed.  The  solu- 
tion, about  4  litres,  is  made  acid  with  hydrochloric  acid;  it  is  not 
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affected  by  daylight  either  before  or  after  acidifying".  The  silver, 
copper,  and  lead  are  then  precipitated  by  means  of  chemically  pure 
zinc.  When  the  precipitation  is  complete,  the  solution  is  colourless 
(or  rose-red  if  cobalt  is  present),  and  is  not  turned  blue  by  ammonia. 
As  the  precipitate  contains,  most  likely,  silver  chloride  and  bromide, 
and  some  iron  oxide,  it  is  fused  with  potassium  cyanide,  and  sub- 
sequently with  anhydrous  borax,  the  temperature  being  raised  to  melt 
the  copper.  The  regulus  is  dissolved  in  nitric  acid,  and  the  silver 
either  precipitated  by  means  of  hydrochloric  acid  or  determined 
electrolytically.  Silver  determinations  may  also  be  made  in  ordinary 
pyrites,  which  is  first  roasted  carefully,  and  then  treated  in  the  above 
manner.  Good  results  have  been  obtained  by  this  method,  with 
roasted  copper  schist,  with  spathic  iron  ore  containing  argentiferous 
tetrahedrite  and  pyrites,  and  with  other  ores.  A  determination  can  be 
completed  in  three  days.  D.  A.  L. 

Comparative  Gasometric  Assaying  with  Especial  Reference 
to  the  Valuation  of  Zinc  Powder  and  the  Testing  of  Car- 
bonates. By  J.  Barnes  (/.  Soc.  Ghem.  Ind.,  5,  145 — 147), — In  a 
previous  communication  (Trans.,  1881,  462),  the  author  described  a 
method  for  the  valuation  of  zinc  powder,  consisting  in  measuring  the 
amount  of  hydrogen  liberated  on  treatment  with  an  acid.  The 
author  has  since  devised  a  method  and  constructed  an  apparatus  for 
gasometric  assaying,  contrived  originally  for  the  valuation  of  zinc 
powder,  but  applicable  also  to  the  estimation  of  other  substances, 
which  may  be  made  to  cause  or  control  the  evolution  of  gases.  The 
method,  which  is  described  in  detail  in  the  paper,  is  a  comparative 
one,  and  requires  at  least  two  graduated  instruments,  each  provided 
with  a  suitable  gas  evolving  arrangement.  A  substance  of  known 
value,  taken  as  the  standard,  is  placed  in  one,  and  the  sample  to 
be   examined  in  the  other  instrument.     The  value  of  the  sample  is 

V  W 

then  calculated  by  the  following  formula :  —  . R  =  aj ;  where  Y 

V  lu 

equals  the  volume  of  gas  from  standard,  v  the  volume  of  gas  from 
sample,  W  the  weight  of  standard,  and  w  the  weight  of  sample. 
R  is  the  amount  of  pure  substance  or  its  equivalent  in  unit  of 
standard,  and  x  the  amount  of  pure  substance  in  unit  of  sample. 

D.  B. 

Determination  and  Valuation  of  Copper  in  Ores  and 
Products  for  Commercial  Purposes,  with  some  Remarks  on 
the  Assay  of  Gold  in  Bar  Copper.  By  J.  W.  Westmorkland 
(/.  Soc.  Ghem.  Ind.,  5,  48 — 64). — Estimation  of  Moisture. — This, 
although  apparently  a  simple  process,  is  conducted  very  differently 
by  various  assp^yers,  and  the  author  proposes  that  the  temperature 
and  manner  in  which  the  moisture  is  to  be  taken  should  he  more 
clearly  defined  than  it  is  at  the  present  time. 

Wet  Assay  of  Copper. — Having  examined  a  large  number  of  samples 
of  all  kinds  of  copper  ores  and  products  by  seveial  wet  processes,  the 
author  has  given  the  iodide  process  as  modified  by  Brown  the 
preference — being  more  trustworthy  and  accurate  than  the  electrolytic 
process.     For  cupreous  pyrites,  burnt  ores,  &c.,  the  following  method 
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may  be  used.  From  50  to  150  grains  of  the  sample  is  dissolved  in  acids, 
evaporated  to  dryness  with  excess  of  sulphuric  acid,  diluted  with  water 
and  filtered.  From  this  solution,  the  copper  is  separated  with  sodium 
thiosulphate,  the  precipitate  dried,  ignited,  dissolved  in  nitric  acid, 
evaporated  with  sulphuric  acid  to  separate  traces  of  lead,  diluted 
with  water  and  filtered,  sodium  carbonate  added  in  excess,  and  then 
acetic  acid  to  acid  reaction.  The  solution  is  then  titrated  with 
potassium  iodide.  As  an  alternative  method,  the  ore  may  be  calcined, 
dissolved  in  hydrochloric  acid,  the  ferric  salt  reduced  by  boiling  with 
a  solution  of  sodium  sulphite,  and  hydrogen  sulphide  passed  through 
the  cold  solution ;  the  precipitated  sulphides  are  then  washed,  and 
the  process  conducted  as  before.  Richer  copper  ores,  mattes,  preci- 
pitates, &c.,  are  dissolved  in  acids,  and  the  solution  precipitated 
either  with  sodium  thiosulphate  or  hydrogen  sulphide,  the  sulphides 
being  dissolved  in  acids,  and  treated  as  before.  The  accuracy  of  this 
process  was  tested  by  numerous  experiments,  in  which  known  weights 
of  pure  electrotype  copper,  silver,  arsenic,  antimony,  lead,  cadmium, 
bismuth,  tin,  manganese,  zinc,  and  iron  salts  were  used.  The  solutions 
were  made  to  represent  cupreous  burnt  ores,  mattes,  cupriferous  lead 
regulus,  second  quality  and  rich  precipitates,  &c.  Experiments  were 
also  made  in  many  cases  with  the  metals  separately.  The  electro- 
deposition  method  may  be  employed  in  cases  where  it  is  desirable  to 
have  results  of  two  separate  and  distinct  processes,  it  being  noted 
that  with  pure  solutions  of  copper,  accurate  results  are  obtained, 
whilst  when  silver  or  bismuth  are  present  they  are  precipitated,  and 
in  one  experiment  tin  was  also  deposited  with  the  copper.  In  the 
presence  of  ferric  salts,  the  deposition  is  retarded.  It  was  found  that 
whilst  the  results  with  refined  or  bar  coppers  and  rich  precipitates 
agree  with  those  obtained  by  the  iodide  process,  those  obtained  by 
electrolysing  sulphuric  acid  solutions  of  mattes,  copper  ores,  &o.,  are 
generally  slightly  below  the  true  percentage.  With  burnt  ores, 
cupreous  pyrites,  and  ores  containing  but  little  copper,  the  author 
first  precipitates  with  hydrogen  sulphide,  dissolving  the  sulphide  in 
nitric  acid,  and  evaporating  this  solution  with  excess  of  sulphuric 
acid,  the  sulphates  dissolved  in  water  give  a  solution  from  which 
copper  (and  bismuth)  is  readily  deposited.  The  results  by  the  battery 
process  are  generally  from  0"01  to  0'04  per  cent,  higher  than  by  the 
iodide  process,  this  being  caused  by  a  slight  deposit  of  bismuth. 

The  Cornish  Process  of  Dry  Assay. — This  process  is  considered  to  be 
inaccurate  and  misleading,  and  is  also  liable  to  serious  variation  even 
in  the  hands  of  experienced  operators. 

The  author  is  of  opinion  that  in  cases  where  the  sulphur  contents 
of  pyrites  are  sold  to  alkali  works,  the  burnt  ores  being  returned  to 
the  vendors,  an  accurate  wet  assay  forms  the  best  check  on  the  copper 
contents  of  the  ore  delivered  to  and  received  from  the  alkali  works. 

In  the  remaining  part  of  the  paper,  the  methods  in  vogue  for  fixing 
the  prices  payable  for  copper  in  pyrites,  copper  ores,  &c.,  are  discussed. 
Refirence  is  also  made  to  the  assay  of  gold  in  bar  copper,  and  the 
opinion  is  expressed  that  these  assays  are  not  conducted  as  carefully 
as  they  should  be,  taking  the  value  of  the  metal  into  consideration. 

VOL    Lu.  *  q 
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Estimation   of  Ammoniacal    Nitrogen    in    Soils,   and    the  : 
Amount  of  Assimilable  Nitrogen  in  Uncultivated  Land.     Bv  j 

A.  Baumann  {Landw.  Versuchs-Stai.,  1886,  247— 303).— The  methods.: 
employed  to  estimate  the  ammonia  in  soils  are  unsatisfactory. 
Schlosing's  method,  whereby  the  ammonia  is  freed  by  means  of  milk  ] 
of  lime  or  sodium  hydroxide,  gives  results  too  high,  probably  owing  , 
to  the  formation  of  ammonia  from  other  compounds  during  the  : 
period  (2 — 3  days)  required  for  the  process.  In  Boussingault's  | 
process  as  modified  by  Schlosing,  a  hydrochloric  acid  extract  of  the  soil  i 
is  treated  with  magnesia  usta,  but  the  ammonia  collected  in  acid  must 
not  be  estimated  by  titration,  but  must  be  azotometrically  determined  ;  j 
nor  must  cork  nor  caoutchouc  be  employed  in  the  formation  of  the 
apparatus.  The  liquid  in  the  evolution  flask  must  be  boiled  for  at  \ 
least  an  hour,  and  the  magnesia  usta  must  be  fresh.  With  these  ^ 
two  processes,  it  is  found  that  humous  soils,  when  treated  with  sodium  I 
hydroxide,  continuously  yield  ammonia  ;  if  the  soil,  after  treatment  , 
wath  magnesia,  be  further  treated  with  sodium  hydroxide,  another  I 
supply  of  ammonia  is  obtained,  but  only  in  the  case  of  soils  rich  in  i 
numus.  Knop's  process,  in  which  the  ammonia  is  decomposed  by 
brominated  sodium  hydroxide  solution,  is  vitiated  by  the  fact,  noticed 
bv  Knop  and  others,  that  in  the  presence  of  the  soil  itself  a  con-  , 
traction  of  the  volume  of  gas  enclosed  in  the  apparatus  occurs-;  this  ' 
contraction  was  stated  by  some  to  be  due  to  absorption  by  the  organic  j 
matter,  whilst  others  considered  the  oxides  of  iron  in  the  clay  to  be  i 
the  real  cause:  also  it  had  been  stated  that  the  presence  of  borax  ^ 
prevented  this  contraction.  To  ascertain  the  cause  of  the  con-  ; 
traction,  a  sample  of  stiff  soil  poor  in  humus,  was  taken  from  uncul-  ^ 
tivated  land  at  a  depth  of  15 — 20  cm. ;  this  sample  seemed  free  i 
from  humus,  although  root-fibres  were  visible;  at  a  distance  of  40  m.  ' 
from  this  spot  another  sample  was  drawn  from  a  depth  of  2 — 10  cm., 
this  was  close  to  a  pine  60  years  old.  The  sample  showed  humus,  ; 
and  when  dry  was  grey.  At  another  spot,  close  to  a  100  year  old  1 
pine,  a  third  sample  was  taken,  and  this  when  dry  was  dark- brown. 
These  last  two  samples  overlaid  a  soil  similar  to  the  first  sample.  ■ 
Employing  these  samples,  the  author  argued  that  if  the  conti'action  J 
was  due  to  the  clay  and  the  iron,  and  not  to  the  humus,  then  identical  i 
contractions  would  be  observed  when  equal  quantities  of  all  samples  : 
were  subjected  to  like  conditions.  On  the  other  hand,  if  the  phe-  j 
nomenon  is  caused  by  the  humus,  then  that  sample  richest  in  humus  ] 
would  produce  the  greatest  effect  on  the  volume  of  the  gas,  and  when  I 
borfix  was  employed  no  contraction  should  occur.  It  appears  that  : 
the  ferruginous  soil  poor  in  humus  produced  no  contraction,  but  j 
lather  an  increase  of  volume  after  the  first  ^  hour;  this  is  explained  : 
by  the  probable  presence  of  nitrogenous  matter  decomposable  by  the  I 
brominated  alkali.     The  presence  of  borax  assisted   the  evolution  of    \ 

gas. 

Experimenting  with  humous  samples,  it  was  found  that  the  volume    ; 
of  oas  evolved  by  Knop's  method   stands  in  no   ratio  to  the  percent-    ' 
a^-e  of  fimmonia  present ;  this  remarkable   result  was  most  manifest 
in  ihe  case  of  the  third   sample,  which  contained  most  humus,   for    j 
then   the  contraction   was   evident   when  only   5  grams   were  used, 
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and  in  spite  of  borax  the  contraction  amounted  to  71  per  cent,  when 
100  grams  was  employed.  This  contraction  is  clearly  due  to  oxida- 
tion of  the  organic  matter  of  the  soil,  and  consequent  removal  of  part 
of  the  gaseous  contents  of  the  azotometer. 

Working  with  sandy  and  chalky  soils,  the  author  found  that  the 
results  obtained  by  Knop's  method  are  quite  as  untrnstworthy  as  in 
the  case  of  humous  samples. 

The  following  method  is  recommended  for  the  estimation  of  am- 
monia in  soils : — 200  grams  of  the  soil  is  mixed  with  100  c.c.  of 
hydrochloric  acid  (1  : 4),  then  diluted  with  300  c.c.  of  distilled  water 
and  allowed  to  remain  for  two  hours,  with  frequent  shaking.  Should 
much  chalk  be  present,  then  more  than  100  c.c.  acid  must  be  added, 
and  the  whole  amount  of  liquid  made  up  to  400  c.c.  ;  all  heating 
must  be  avoided.  Of  the  filtrate,  200  c.c.  (=  100  grams  soil)  is 
placed  in  the  evolution  vessel  of  the  azotometer  together  with  5  grams 
of  freshly  ignited  magnesia  usta,  and  the  vessel  closed  by  a  doubly 
bored  india-rubber  stopper ;  through  one  of  the  borings  a  glass  tube 
passes  to  the  bottom  of  the  flask,  whilst  the  other  opens  immediately 
below  the  stopper,  and  is  connected  with  an  aspirator,  whilst  the 
other  tube  supplies  air  ozonised  by  passing  through  potassium  per- 
manganate and  concentrated  sulphuric  acid.  The  passage  of  this  gas 
for  10  minutes  oxidises  organic  matter,  so  that  no  subsequent  con- 
traction occurs.  The  rest  of  the  process  is  conducted  in  the  ordinary 
way. 

Percentage  of  Ammonia  in  Soils. — Soils  of  various  characters  were 
examined,  and  the  percentages  as  found  by  Schlosing's  and  the  other 
methods  are  given :  there  appears  to  be  a  wide  di:ffierence  between  the 
first  and  the  other  two  methods.  The  percentages  at  different  periods 
in  summer  and  at  different  depths  are  recorded.  The  conclusions 
drawn  are  that  the  percentage  of  ammonia  in  uncultivated  soils  varies 
with  the  character  of  the  soil,  loams  containing  most,  the  quantity 
increasing  with  the  increase  of  clay  ;  chalks  and  sands  are  poor  in 
ammonia,  but  in  sands  rich  in  humus  there  is  a  large  supply  of 
organic  compounds  which  readily  decompose  and  yield  ammonia, 
although  generally  speaking,  the  percentage  of  organic  matter  is  no 
indication  of  ihQ  amount  of  ammonia  present,  and  the  percentage  of 
ammonia  in  a  soil  does  not  seem  to  vary  with  the  weather,  but  does 
decrease  with  depth  from  the  surface. 

Percentage  of  Nitrates  in  Unmanured  Soils. — Baumann  employs 
Schlosing's  method  of  estimating  nitrates  if  the  solution  of  1000  grams 
soil  in  water  made  up  to  2000  c.c.  shows  the  brucine  reaction,  even  if 
the  reaction  is  only  obtained  after  evaporating  the  solution  to  one-half 
of  its  original  volume.  If  this  test  should  fail,  then  diphenylamine 
is  to  be  employed;  this  should  indicate  1  in  1,500,000  or  0*6 — 
1  mgrm.  per  litre  ;  should  this  fail,  so  also  will  Schlosing's  method,  and 
it  will  be  necessary  to  evaporate  1  litre  of  extract  with  some  alkali  to 
di-yness,  add  alcohol,  boil,  filter,  and  then  evaporate  the  alcohol  and 
dissolve  in  40  c.c.  water.  The  solution  must  be  again  tested  by 
brucine  and  diphenylamine,  and  if  indications  of  the  presence  of 
nitrates  are  visible,  the  Marx-Trommsdorf's  method  (Zeit.  anal. 
Ohem.f  1868,  412,  and  1870,  171)  is  to  be  employed  for  the  quantitative 
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estimation;  this  will  indicate  0*00001  per  300 — 400  grams  soil. 
Examination  of  many  soils  shows  that  when  the  soil  is  uncultivated 
the  percentage  of  nitrates  is  very  small,  especially  in  forests,  where  it 
only  appears  as  traces. 

The  author  tlien  reviews  the  work  of  Warington,  Schlosing,  and 
Miintz  on  nitrification,  and  considers  that  the  absence  of  nitrates  in 
such  soils  as  he  refers  to,  is  due  to  the  normal  temperature  (5^)  being 
so  close  to  that  at  which  nitrification  first  occurs ;  also  water  is 
necessary  for  nitrification,  and  in  forest  soils,  therefore  little  nitri- 
fication takes  place,  because  of  the  great  dryness  of  that  soil  in 
summer,  due  especially  to  the  enormous  transpiration  continually 
occurring,  which  renders  the  soil  almost  "air-dry;  "  a  further  cause 
for  the  absence  of  nitrification  may  be  found  in  the  want  of  animal 
nutriment  for  the  growth  of  the  ferment.  E.  W.  P. 

Analysis  of  Gas  Coal.  By  L.  T.  Wright  (/.  Soc.  Chem.  Ind.,  4, 
656 — 667). — Proximate  analysis. — The  first  determination  is  that  of 
moisture.  Various  temperatures  have  been  recommended  at  which 
the  sample  of  coal  shall  be  dried.  Since  100*^  is  a  temperature  easily 
necured  and  maintained  constant  by  means  of  a  water-bath,  the  author 
has  adopted  it  as  the  standard.  The  estimation  of  moisture  by  loss 
of  weight  in  drying  at  100°  until  the  weight  of  the  substance  becomes 
constant  is  not,  however,  free  from  error  ;  as  it  has  been  noticed  by 
different  observers,  that  after  a  time  the  coal  not  only  ceases  to  lose 
weight  but  actually  gains.  Hinrichs  attributes  this  increase  to  the 
slow  oxidation  of  pyrites  and  other  substances  in  the  coal ;  the  author, 
however,  considers  it  to  be  due  to  the  absorption  of  gases  into  the 
pores  of  the  coals  left  vacant  by  the  expelled  moisture.  He  has  also 
found  that  the  increase  of  weight,  which  only  exhibits  itself  when  the 
coal  has  been  nearly  dried,  has  been  going  on  during  the  whole 
period  of  the  drying  process,  so  that  where  accuracy  is  required  it  is 
preferable  to  weigh  the  water  as  such.  According  to  Hinrichs  the 
total  volatile  matter  of  coal  is  determined  with  accuracy  by  taking 

1  to  2  grams  of  undried  pulverised  coal,  heating  for  three  and  a  half 
minutes  over  a  Bunsen  burner,  and  then  immediately  igniting  without 
cooling,  for  the  same  period  over  a  blast  gas  lamp  (white  heat).  The 
greatest  difference  which  Hinrichs  obtained  amounted  to  ()'29  per 
cent.  The  author  has  repeated  this  method  and  obtained  very  fair 
i-esults,  although  not  quite  so  accurate  as  the  above.  The  author 
adopts  the  following  method : — Take  about  2  grams  of  finely 
pulverised  coal  and  let  it  form  an  even  layer  on  the  bottom  of  a  thin 
])latinum  crucible.  Weigh  without  cover,  place  the  crucible  (with 
(;over  on)  in  an  uptight  position,  then  apply  a  powerful  gas  flame. 
Note  when  the  gases  cease  issuing  from  under  the  lid;  allow  one 
minute  further  heating,  remove  the  gas  flame,  place  the  crucible  and 
cover  in  a  desiccator  for  about  five  minutes  to  cool,  and  then  weigh 
without  cover  as  soon  as  possible.  For  the  determination  of  ash  in 
refractoiy  cokes  and  such  substances  as  gas  carbon,  heat  to  redness 

2  grams  of  the  coal  or  coke  placed  on  a  piece  of  platinum  foil,  in 
a  combustion  tube  through  which  a  gentle  current  of  air  is  drawn. 
The  ash  should  be  saved   for  the  determination   of   sulphuric  acid. 
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For  the  determination  of  the  total  sulphur,  the  best  and  simplest 
method  is  that  suggested  by  Nakamura,  which  consists  in  heating  the 
coal  below  a  red  heat  in  contact  with  alkaline  carbonates,  when  the 
coal  whether  bituminous  or  not  rapidly  undergoes  complete  oxidation. 
For  the  purpose  of  distinction  between  the  sulphur  which  goes  over 
into  the  volatile  matter,  the  sulphur  left  in  the  coke  and  that  which  is 
finally  left  in  the  ash  combined  as  sulphate,  three  determinations  are 
required  : — (1)  Total  sulphur  by  Nakamura's  method.  (2)  Sulphur 
which  is  converted  into  sulphurous  anhydride  by  combustion  of  the 
coke  in  air,  obtained  by  roasting  a  quantity  of  coke  representing  a 
known  quantity  of  the  coal,  and  aspirating  the  gaseous  products  of 
combustion  through  a  solution  of  iodine  or  bromine.  (3)  Sulphur  in 
ash.  This  can  be  done  either  by  boiling  the  ash  with  hydrochloric  acid, 
filtering  and  determining  the  sulphuric  acid  in  the  filtrate,  or  by 
fusion  with  alkaline  carbonates. 


Proximate  Analysis  of  Australian  Shale. 
Sp.  gr.  =  1-0401. 

Water  lost  at  100° 0'44  — 

Volatile  matter    77  69  Corrected  for  sulphur. 

Fixed  carbon    5*56  „                      ,, 

Ash 15-83 

Sulphur  in  volatile  matter.  •  •  .  H  f  0"4548 

fixed  carbon )>  0-48  <^  0-0121 

ash J  0-013/ 


100-00 


The  practical  method  of  examining  coal  for  gas-making  purposes 
partakes  of  two  forms  :  (1)  a  partial  imitation  of  the  process  of  g\s 
manufacture  on  a  small  scale  ;  (2)  analysis  of  coal  by  conducting  a  gas 
manufacture  in  a  setting  of  clay  retorts  with  large  plant  for  exhausting, 
condensing,  scrubbing,  purifying,  measuring  the  gas,  and  so  on,  as  is  in 
actual  use. 

The  laboratory  practical  analysis  is  undoubtedly  of  great 
value ;  it  will,  however,  be  necessary  in  interpreting  the  results, 
to  recollect  that  the  method  of  heating  the  coal  is  different  to  that 
used  in  practice  with  clay  retorts.  As  far  as  quality  and  volume  of 
gas  are  concerned,  the  best  results  are  obtained  with  the  small  iron 
retort.  The  difference  varies  with  the  kind  of  coal  employed.  With 
the  very  finest  coking  coals  the  difference  is  very  small,  and  as  the 
coking  quality  of  the  coal  increases  so  the  difference  between  the  two 
methods  of  testing  increases.  With  coals  (not  cannels)  which  scarcely 
intumesce  at  all,  the  difference  becomes  very  high.  Cannels  also  vary 
in  the  same  manner,  the  difference  in  the  results  being  always 
connected  with  differences  in  the  qualities  of  the  cokes.  Since  the 
gas  from  the  iron  retort  is  not  scrubbed,  a  deduction  of  about  3  per 
cent,  should  be  made  from  the  results  of  the  small  apparatus  to 
compensate  for  the  small  loss  of  illuminating  power  suffered  by  thes^an 

y  2 
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of  the  large  experimental  works  in  the  washing  process.  When  this 
allowance  is  made  there  is  but  little  diii'erence  between  the  two 
methods  of  testing  in  the  case  of  coking  coals. 

Estimation  of  Hydrogen  Sulphide  and  Carbonic  Anhydride  in  Crude 
Coal-gas. — The  author  prefers  the  use  of  a  method  admitting  of  the 
employment  of  a  tolerably  large  quantity  of  gas  collected  regularly 
during  an  interval  of  time  sufficiently  long  to  afford  an  idea  of  the 
average  composition  of  the  gas  supply  to  be  tested.  The  reagent  used 
for  absorbing  the  hydrogen  sulphide  is  cupric  phosphate.  Absorption 
tubes  charged  with  cupric  phosphate  gain  in  weight  under  the  action 
of  pure  coal-gas  ;  the  increase  of  weight,  however,  soon  reaches  a  limit, 
and  the  phosphatcmay  be  saturated  by  passing  3  cubic  feet  of  pure 
dry-coal  gas  slowly  through  the  tubes.  The  carbonic  anhydride  is 
absorbed  in  soda-lime  tubes,  one  half  full  of  soda-lime  and  one  half  of 
calcium  chloride.  To  increase  its  absorptive  power  for  carbonic 
anhydride  the  soda-lime  is  used  in  a  moist  condition.  In  cases  where 
ammonia  exists  in  the  gas  its  removal  is  best  effected  by  passing  the 
crude  gas  before  it  is  dried  through  a  12-inch  (J"^^^®  filled  with 
broken  pumice  saturated  with  syrupy  phosphoric  acid. 

Cyanogen. — This  substance  is  estimated  by  passing  a  measured 
quantity  of  crude  gas  freed  from  ammonia  through  a  (J-^^^be  filled 
with  soda-lime,  and  then  making  a  combustion  of  the  residue  as  in  an 
ordinary  nitrogen  determination.  D.  B. 

Analysis  of  Explosives.  By  G.  Lunge  {Chem.  Ihid.,  9,  273—274). 
— To  render  the  author's  nitrometer  suitable  for  the  determination  of 
nitrogen  by  Crum's  method  in  substances  like  dynamite  and  gun-cotton, 
which  cannot  be  introduced  into  the  decomposition  tube  in  the  liquid 
form,  and  at  the  same  time  to  avoid  the  error  due  to  the  evolution  of 
carbonic  anhydride  to  which  Hempel's  modification  (this  Journal,  40, 
472)  is  liable,  a  small  funnel-tube  bent  into, a  swan-neck  is  fitted  by  a 
rubber  stopper  to  the  cup  in  which  the  weighed  substance  has  been 
placed.  Through  this  the  sulphuric  acid  required  to  dissolve  the 
substance  is  poured.  Any  carbonic  anhydride  evolved  can  escape,  but 
loss  of  nitrous  fumes  is  prevented  by  the  acid  which  remains  in  the 
bend. of  the  swan-neck.  When  the  substance  has  dissolved  (which  in 
the  case  of  gun-cotton  may  take  three-quarters  to  one  hour)  the 
solution  is  drawn  into  the  graduated  tube.  The  acid  in  the  funnel 
tube  follows  and  rinses  the  cup.  The  stopper  can  now  be  removed 
and  further  rinsings  given.  The  siliceous  earth  suspended  in  the  acid 
has  not  been  found  to  cause  any  inconvenience.  Three  analyses  of 
gan-cotton  reported  agree  very  closely.  M.  J.  S. 

Estimation  of  Glycerol  in  Wine.  By  Samuelson  (Chem.  Zeit., 
10,  933 — 934). — Great  discrepancies  are  observed  in  the  estimation  of 
glycerol  by  different  chemists ;  this  is  probably  due  to  want  of 
uniformity  in  working,  therefore  the  following  mode  of  procedure  is 
recommended.  After  adding  milk  of  lime,  evaporate  only  as  far  as  to 
leave  the  mass  just  moist,  then  add  somewhat  more  than  50  c.c.  of 
96  per  cent,  alcohol,  and  evaporate  the  alcoholic  extract  to  5  c.c. ; 
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extract  -witli  absolute  alcohol  and  ether,  evaporate  the  extract  until 
free  from  alcohol,  then  dry  the  residue  for  at  least  an  hour. 

D.  A.  L. 
Estimation  of  Solid  Matter  in  Wines.  By  E.  Bouilhon 
(CompL  rend.,  103,  498). — When  the  total  residue  in  wine  is  estimated 
by  evaporation  in  a  vacuum,  the  weight  of  the  residue  obtained  is 
lower  the  greater  the  surface  of  the  evaporating  dish,  owing  to  the 
loss  of  part  of  the  glycerol.  Three  dishes  each  containing  10  c.c.  of 
wine  were  placed  under  the  same  receiver  and  kept  in  a  dry  vacuum 
for  8 — 24  hours.  The  results  are  given  in  grams  of  solid  matter  per 
litre  of  wine. 


Dilate  alcohol 

Rousil- 

with  10  p.  c. 

)rdeaux. 

airs. 

ion. 

Coupage. 

glycerol. 

22-4 

30-8 

34-2 

25-6 

34-8 

22-0 

30-3 

33-0 

25-1 

33-2 

28  sq.  c.c.  surface. 
70      „  „     . 

70      „  „     . 

with    sand    5    mm.  >21-.2        29*1        30-4       23-8 
deep 
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In  order  to  obtain  comparable  results,  flat  dishes  of  the  same 
diameter  should  be  used,  and  these  should  contain  equal  quantities  of 
wine  and  be  placed  in  the  same  position  in  the  receiver  of  the  air- 
pump.  0.  H.  B. 

Estimation  of  Acidity  of  Malt.  By  E.  Prior  {Bied.  Gentr., 
1886,  647). — The  usual  way  to  estimate  the  acidity  of  malt  is  to 
digest  a  weighed  quantity  of  ground  malt  in  water  for  two  hours, 
with  frequent  agitation,  to  filter  quickly,  estimate  acidity  in  an 
aliquot  part,  and  calculate  as  lactic  acid  ;  the  author  found  that  half 
an  hour's  digestion  with  water  sufficed  to  shoAV  acidity ;  he  recom- 
mends a  20  per  cent,  dilution  by  volume  of  neutral  alcohol  as  the 
fluid  for  extraction,  the  percentage  of  acidity  when  this  is  employed 
remaining  constant  for  24  hours. 

His  method  is  to  dilute  ordinary  commercial  absolute  alcohol  with 
four  volumes  of  water,  500  c.c.  of  this  is  used  to  100  grams  of  ground 
malt,  digested  in  the  cold  for  four  hours  with  frequent  agitation, 
filtered,  and  100  c.c.  titrated  with  baryta- water.  J.  F. 

Presence  of  Nitrites  and  Nitrates  in  Milk  an  Evidence  of 
Adulteration.  By  M.  Schrodt  {Bied.  Gentr.,  1886,  629).— Nitrous 
or  nitric  acids  are  not  normally  found  in  milk,  and  when  found  in  a 
suspected  sample  should  be  taken  as  evidence  of  dilution,  spring 
water  which  is  often  added  to  dilute  it,  generally  containing  either 
nitrites  or  nitrates.  The  objection  may  possibly  be  made  that  the 
cow's  fodder  contained  nitrates  or  nitrites;  to  put  this  to  the  proof, 
the  author  fed  two  cows  for  five  days  on  beets,  to  which  he  added  10 
grams  daily  per  head  of  potassium  nitrate,  notwithstanding  which  no 
trace  of  nitrates,  &c,,  was  found  in  the  milk ;  he  therefore  thinks  the 
evidence  afforded  by  their  presence  is  conclusive.  The  method  used 
was  that  introduced  by  Soxhlet,  the  reagent  being  diphenylamine. 

J.  F. 
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Further  Notes  on  the  Methods  of  Examining  and  Chemistry 
of  Fixed  Oils.     By  A.  H.  Allen  (/.  Soc.  Chem.  Ind.,  5,  65—72,  and 

282 — 283). — Specific  Gravity  of  Oils. — A  convenient  instrument  for 
ascertaining  the  density  of  fixed  oils  is  Westphal's  hydrostatic 
balance.  A  counterpoised  thermometer  suspended  from  a  piece  of 
thin  platinum  wire  is  attached  to  one  end  of  a  graduated  lever.  On 
immersing  the  thermometer  in  a  liquid,  it  loses  a  certain  weight.  The 
equilibrium  is  restored  by  hanging  on  the  lever  a  series  of  riders, 
which  are  adjusted  in  weight  so  as  to  make  the  reading  very  simple. 
As  the  employment  of  a  thermometer  as  a  plummet  renders  the 
instrument  unsuited  for  determinations  of  density  at  100°,  or  other 
high  temperature,  the  author  substitutes  in  such  cases  a  plummet  of 
thick  glass  rod.  For  the  determination  of  the  density  of  fats  the 
author  some  time  ago  recommended  the  use  of  a  Sprengel  tube,  and 
urged  that  the  density  should  be  taken  at  the  boiling  point  of  water. 
In  all  cases,  however,  where  there  is  sufficient  substance  at  disposal, 
the  Sprengel  tube  has  been  abandoned  in  favour  of  the  plummet. 

Coefficients  of  Expansion  of  Oils. — A  series  of  tables  illustrating  the 
rates  of  expansion  of  fats  and  oils  are  given,  showing  (1)  that  the 
rates  of  expansion  of  the  fluid  fixed  oils  are  not  sufficiently  different 
to  be  of  any  value  for  their  recognition ;  (2)  that  of  the  fluid  fixed 
oils  examined  (sperm  oil,  bottle-nose  oil,  whale  oil,  porpoise  oil,  seal 
oil,  menhaden  oil,  neats-foot  oil,  lard  oil,  olive  oil,  arachis  oil,  rape 
oil,  sesame  oil,  cotton-seed  oil,  niger-seed  oil,  linseed  oil,  and  castor 
oil)  all  with  the  exception  of  whale  oil  expand  sensibly  equally  for 
the  same  increase  of  temperature  ;  and  (3)  that  with  the  exception 
of  whale  oil  the  correction  in  density  for  the  fluid  fixed  oils  examined 
may  safely  be  taken  at  0"64  for  1°  C.  (water  at  15'5°  =  1000). 

Viscositij  of  Oils. — The  author  is  of  opinion  that  Redwood's  new 
form  of  viscosimeter  bids  fair  to  become  the  recognised  standard 
instrument  of  the  future.  For  many  purposes,  however,  and  especially 
as  a  convenient  test  by  oil  merchants,  the  following  instrument  is 
likely  to  grow  in  favour.  It  consists  of  a  simple  arrangement  by 
which  a  small  paddle-wheel  (actuated  by  a  falling  weight)  is  caused 
to  revolve  in  the  sample  of  oil  maintained  at  a  definite  temperature 
by  an  outer  vessel  of  water.  The  manipulation  is  very  simple,  and 
the  results  expressed  by  the  number  of  seconds  required  by  the 
weight  to  fall  through  a  given  space  are  very  constant. 

Bromine  and  Iodine  Absorptions  of  Oils. — In  order  to  facilitate  the 

comparison  between  the  results  of  Mills  {ibid.,  2,  435,  and  3,  366)  and 

Hiibl  (Abstr.,  1884,   1435),   the  author  has  multiplied  the  bromine 

127 
absorptions  obtained  by  Mills  by  — — ,  so  as  to  obtain  the  equivalent 

80 

iodine  absorptions,  and  has  compared  the  results  with  the  experi- 
mental numbers  for  iodine  absorptions  obtained  by  Hiibl.  The 
figures  which  are  tabulated  in  the  original  paper  indicate  that  the 
drying  oils  (containing  linoleic  acid)  assimilate  the  largest  proportions 
of  the  haloids,  and  their  capacity  in  this  respect  might  probably  be 
employed  as  a  measure  of  their  drying  properties.  The  fish  liver  oils, 
however,  fully  equal  the  vegetable  oils  m  their  assimilating  power  for 
haloids.     Hiibl's  results  in  the  main  confirm  those  of  Mills. 
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Valentas  Acetic  Acid  Test. — The  author  has  tried  this  method 
(Abstr.,  1884,  1078)  on  a  number  of  oils  and  finds  tliat  a  slight 
variation  in  the  strength  or  proportion  of  the  acid  employed  is  not  of 
importance,  and  that  the  temperature  at  which  turbidity  occurs  with 
any  particular  specimen  is  readily  observed  and  fairly  constant. 
Concordant  results  have  also  been  obtained  from  several  samples  of 
butter,  and  it  appears  probable  that  further  experience  may  prove  the 
method  to  afford  a  simple  means  of  distinguishing  butter  from 
batterine. 

Beterinination  of  Glycerol. — The  difficulties  a,ttending  the  deter- 
mination of  the  glycerol  produced  by  the  saponification  of  fixed  oils 
have  recently  been  overcome  by  a  method  originally  suggested  by 
Wanklyn  and  Fox  (Abstr.,  1886,  395),  and  perfected  by  Benedikt 
and  Zsigmondy.  It  depends  on  the  saponification  of  the  oil,  and 
oxidation  of  the  glycerol  thus  formed  by  potassium  permanganate  in 
alkaline  solution,  with  formation  of  oxalic  acid,  carbonic  anhydride, 
and  water.  The  excess  of  permanganate  is  then  destroyed  by  a 
sulphite,  the  solution  filtered,  the  filtrate  acidified  with  acetic  acid, 
and  precipitated  with  a  calcium  salt.  As  the  precipitate  contains 
calcium  sulphate  and  silicic  acid  in  addition  to  calcium  oxalate,  the 
amount  of  oxalic  acid  is  determined  either  by  titration  of  the  pre- 
cipitate with  permanganate  in  acid  solution,  or  by  estimating  the 
alkalinity  of  the  ignited  precipitate.  For  the  determination  of 
glycerol  in  fats,  the  author  recommends  modifying  the  method  in  the 
following  manner  : — 5  grams  of  the  sample  of  fixed  oil  is  placed  in 
a  six-ounce  bottle,  together  with  a  solution  of  2  grams  of  caustic 
potash  in  12  c.c.  of  water.  The  bottle  is  securely  closed  and  heated 
in  a  water- oven  or  in  boiling  water  for  8  or  10  hours,  the  contents 
being  frequently  agitated.  When  the  product  is  perfectly  homo- 
geneous and  all  oily  globules  have  disappeared,  the  bottle  is  opened, 
and  the  soap  diluted  with  hot  water,  when  a  perfectly  clear  solution 
should  be  obtained,  except  in  cases  of  sperm  oil,  wax,  and  other  sub- 
stances yielding  insoluble  alcohols  on  saponification.  The  soap  solution 
is  then  treated  with  a  moderate  excess  of  acid  in  the  usual  way,  and 
tlie  liberated  fatty  acids  are  separated  from  the  aqueous  liquid  con- 
taining the  glycerol,  which  latter  is  then  ready  for  oxidation  with 
alkaline  permanganate  as  above  described.  D.  B. 

Maumen6's  Test  for  Oils.  By  C.  J.  Ellis  (/.  Soc  Gliem.  Ind.,  5, 
150 — 152  and  361  —  362). — The  author  has  made  some  experiments 
with  the  view  of  extending  the  application  of  Maumene's  test  to  drying 
oils  and  fish  oils,  to  which  it  cannot  be  directly  applied  without  some 
slight  modification,  owing  to  the  violent  action  which  ensues  when 
these  oils  are  mixed  with  concentrated  sulphuric  acid.  To  overcome 
this  difficulty  it  was  found  necessary  to  mix  with  a  drying  or  fish  oil 
some  liquid  which  will  moderate  the  action  of  the  acid  on  the  oil. 
The  author  employed  a  mineral  lubricating  oil  of  0"915  sp.  gr.  for 
this  purpose,  and  as  on  mixing  sulphuric  acid  with  such  an  oil  a 
certain  increase  of  temperature  takes  place,  it  is  necessary  to  deter- 
mine the  rise  due  to  each  gram  of  the  mineral  oil.  To  accelerate  the 
action  of  sulphuric  acid   on  the  mineral  oil,  a   certain  proportion   of 
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colza  oil  wafe  added,  for  which  the  standard  number,  when  not  mixed, 
was  accurately  determined  and  found  to  be  r>5*8°.  Contrary  to  ex- 
pectation, it  was  found  that  the  smaller  the  quantity  of  mineral  oil  in 
the  mixture  the  greater  is  the  value  representing  the  rise  due  to  each 
gram  of  the  mineral  oil,  providing  the  rise  due  to  each  gram  of  the 
vegetable  oil  remains  constant  whatever  the  mixture.  To  calculate 
the  rise  in  temperature  due  to  each  gram  of  the  mineral  oil  the 
following  formula  is  employed  : — y  =  a  +  hx,  in  which  y  represents 
the  rise  in  temperature  due  to  each  gram  of  mineral  oil,  x  is  the 
fraction  of  the  mixture  consisting  of  mineral  oil,  and  a  and  h  are 
constants  depending  on  the  conditions  of  the  experiment  and  the 
particular  mineral  oil  employed. 

In  order  to  obtain  the  most  concordant  and  trustworthy  results,  the 
maximum  temperature  attained  should  not  exceed  60°,  and  it  is  for 
this  reason  that  the  author  prefers  the  use  of  a  mineral  oil  as  the  re- 
tarding reagent.  D.  B. 

Employment    of   Congo-red  in    Titrating  Aniline.      By  P. 

Julius  (Chem.  Ind.,  9,  1U9 — 110). — Congo-red,  the  compound  of 
tetrazodiphenyl  with  naphtholsulphonic  acids,  is  turned  blue  by  acids, 
and  recovers  its  red  colour  with  an  excess  of  alkali.  When  used  as 
an  indicator  in  titrating  aniline  or  its  homologues  with  a  mineral 
acid,  the  point  is  taken  at  which  a  bluish-violet,  not  changed  by 
small  further  additions  of  acid,  is  produced.  A  much  larger  excess  is 
required  to  produce  a  pure  blue.  The  results  do  not  vary  more  than 
02  per  cent,  from  the  theoretical  numbers.  M.  J.  S. 

Hiifner's  Method  of  Estimating  Urea.  By  E.  Pfluger  and 
K.  Borland  (P/luyers  Archiv,  39,  1 — 17). — Pfluger  and  Schenk  pre- 
viously proved  (ibid.,  38,  325)  that  Hiifner's  method  of  estimating 
the  nitrogen  in  urine  gave  results  which  were  too  low  and  variable  to 
found  a  calculation  of  the  total  nitrogen  on.  Owing  to  the  improve- 
ment made  in  Bunsen's  method,  the  authors  have  been  able  to 
ascertain  whether  Hiifner's  method  was  sufficiently  accurate  for  the 
determination  of  urea  only.  They  find  that  the  results  are  always 
too  high  and  also  very  variable.  The  variation  ranges  from  1  per 
cent,  to  10  per  cent.,  and  does  not  therefore  admit  of  compensation. 

J.  P.  L. 

Estimation  of  Urea  in  Human  Urine  with  Sodium  Hypo- 
bromite.  By  E.  Pfluger  and  K.  Bohland  (Ffluyer's  Archiv,  39, 
143 — 158). — Pfliiger's  new  method  of  estimating  urea  by  hypobromite 
{PJiiiyer^s  Archiv,  38,  503)  can  be  applied  to  the  estimation  of  urea  in 
human  urine  provided  the  nitrogenous  extractives  are  first  removed. 
For  this  purpose,  a  given  volume  of  urine  acidified  with  hydrochloric 
acid  (1  of  acid  to  lU  of  urine)  is  precipitated  with  sufficient  phospho- 
tungstic  acid  to  ensure  the  separation  of  all  the  extractives,  the 
mixture  made  up  to  a  known  volume,  and  allowed  to  remain  24  hours 
at  least  previous  to  filtration.  The  acid  filtrate  is  carefully  neutralised 
with  powdered  lime,  and  again  filtered  through  a  dry  filter. 

Great  stress  is  laid  on  the  use  of  pure  soda  and  bromine  for  the 
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preparation  of  the  hypobromite.  The  mean  error  of  several  analyses 
of  nrine  by  this  process  was  +  i'3  per  cent.  J.  P.  L. 

Qualitative  Tests  for  the  Dyes  Found  in  Commerce.    By  0. 

N.  Witt  (Ghem.  Ind.,  9,  1 — 7). — A  table  of  reactions  for  the  identi- 
fication of  about  80  artificial  colouring  matters  taken  singly.  Many 
commercial  dyes  are  mixtures  :  in  this  case,  the  powder  strewn  upon 
wet  filter-paper  or  colourless  sulphuric  acid  will  generally  give 
streaks  of  more  than  one  colour.  Where  the  mixture  is  more  intimate 
a  solution  must  be  made,  and  the  colouring  matters  withdrawn  frac- 
tionally by  dyeing  small  pellets  of  wool  or  silk  in  it.  The  principal 
adulterant  for  azo-dyes  is  sodium  sulphate.  It  is  best  detected  after 
precipitating  the  colour  by  pure  sodium  chloride.  M.  J.  S. 

Detection  of  Artificially  Coloured  Red  Wine  (Claret).  By  J 
Herz  (Ghem.  Zeit.,  10,  968—969  ;  998).— To  30—50  c.c.  of  the  wine* 
or  if  the  quantity  of  colouring  matter  in  the  wine  is  small,  100  c.c. 
concentrated  to  30  c.c,  20 — 30  c.c.  of  a  saturated  solution  of  magne- 
sium sulphate,  and  10 — 20  c.c.  of  soda  solution  are  added,  stirrino* 
well ;  if  necessary  the  treatment  is  repeated  until  the  liquid  is 
colourless,  or  nearly  so.  The  filtrate  is  made  acid  with  dilute  sul- 
phuric acid  (1 :  3),  and  if  sulphonic  acid  colours  are  present  the  red 
colour  reappears.  The  most  commonly  used  member  of  this  group, 
acid-marjenta  (rosanilinesulphonic  acid),  yields  a  violet-red  solution, 
and  can  be  estimated  by  comparing  the  tint  with  magenta  solutions 
of  known  strength.  One  mgram.  of  magenta  per  litre  can  be  distinctly 
detected  in  30  c.c.  of  wine  without  previous  concentration.  When 
a/rcJdl  (orseille)  colours  are  present,  the  filtrate  is  bluish,  and  when 
made  acid  turns  a  litmus-red  colour.  To  test  for  magenta  under  such 
circumstances,  Blarez'  method  of  shaking  with  lead  dioxide  is  used ; 
this  destroys  the  orseille  and  natural  colour.  Cazeneuve's  method  is 
not  recommended.  To  test  for  other  colours  in  the  magnesium 
hydroxide  precipitate,  the  gelatinous  mass  is  stirred  up  with  hot 
water,  allowed  to  settle,  and  the  liquid  decanted  ofF.  If  only  the 
natural  colour  of  the  wine  is  present,  or  hilherry  has  been  used,  this 
liquid  is  yellow-brown  ;  if  arcJdl  has  been  used,  dark- violet ;  if 
ponceau,  onion  or  ponceau  red  ;  if  cassusine,  pale-red  or  dark-yellow ; 
if  vinicoline  bordelaise,  a  yellow-red  to  yellow-brown  liquid,  which 
when  poured  on  sulphuric  acid  gives  a  violet  ring.  By  shaking  the 
coloured  liquid  with  amyl  alcohol, pori^eait  yields  an  onion-red  residue  ; 
viniadine,  a  dark-brown  one  ;  cdssisHne,  a  dirty-green,  violet  at  the 
edge,  turned  yellow  by  strong  hydrochloric  acid.  The  precipitate  is 
a  dark-grey  or  brownish- grey  colour  when  the  natural  or  vegetable 
colours  only  are  present;  with  archil,  it  is  violet;  with  magenta 
(acid  or  ordinary),  dirty  white  ;  with  cassissine,  dirty  yellow-brown ; 
with  vinicoline,  crimson-red.  The  precipitate  is  mixed  with  sand, 
dried,  and  extracted  with  ether  ;  the  extract,  contains  any  ordinary 
magenta  which  can  be  identified  in  the  usual  manner  by  dyeing  wool, 
or  ca^xslsi-nne  which  dyes  wool  red-brown  and  leaves  a  yellow-brown 
residue  in  the  dish.  The  dyed  wool  becomes  yellow  when  treated 
with  strong  hydrochloric  acid  and  colourless  with  ammonia.     When 
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wine  is  shaken  with  amyl  alcohol,  and  the  coloured  extract  evaporafefl, 

the   residue,   if   it  contains    the    substances    named,  behaves  in   the 

manner  described  below  : — 

Wilh  concentrated 

, -^ ^ 

H0SO4.  HCl.  NaHO. 

Archil violet-red  blue  red  bine 

Bordeaux,  B.  .  . .  carmine  carmine  carmine  carmine 

Ponceau,  RRR.  .  dark-red  crimson  crimson  brown 

Cassissine violet-purple  yellow  yellow-  red 

brown 

Vinicoline     Bor- 

delaise cherry-red  brown  red  brown 

whilst  the  wine  after  extraction  is  cherry-red  with  ordinary  maqenfa, 
violet-red  with  acid-mag enf a,  dark-cherry  with  Bordeaux,  vellow-red 
with  po7icpau.  Wine  coloured  with  magenta  produces  a  violet  froth. 
The  detection  of  vegetable  colouring  matters  in  presence  of  the  natural 
colour  of  wine  or  otherwise  is  a  matter  of  great  difficulty,  and  most 
of  the  known  methods  are  ineffectual ;  it  is,  however,  effected  by  the 
author  with  comparative  facility  in  the  following  manner :  — 10  to  15  c.c. 
of  wine  is  shaken  with  5  c.c,  of  a  saturated  solution  of  tartar  emetic, 
and  then  examined  by  reflected  and  transmitted  light  either  at  once 
or,  if  no  immediate  change  h^is  taken  place,  after  some  time.  This 
treatment  produces  with  genuine  red  wine  always  a  cherry- red  colour, 
and  with  other  substances  as  follows: — Bed-poppy  (Papaver  rhoeus), 
dark  cherry-red  ;  cherry,  violet ;  commercial  elder  colouring  matter, 
red-violet;  hilherry  (Vaccin.  myrtill),  h\ue-y\o]et ;  privet -bero-y,  pure 
violet.  White  wines  artificially  coloured,  and  red  wines  mixed  with 
artificial  colours  have  been  successfully  examined  in  this  manner ;  in 
the  latter  case  the  wine  some  time  after  treatment  is  compared  with  a 
genuine  red  wine  to  distinguish  more  readily  the  change  of  colour. 
Old  solutions  of  privet  do  not  give  the  colour  change.  Sodium 
hydrogen  carbonate  produces  with  pure  wine,  brown-red  ;  with  wine 
coloured  with  pure  elderberry^  grey-violet ;  and  with  bilberry,  brown- 
green.  Tartar  emetic  appears  to  form  an  antimony  lake  with  the 
colouring  matters.  With  pi*actice,  all  the  above-mentioned  colours  can 
be  detected  in  30 — 50  c.c.  of  wine.  In  the  subsequent  communication 
(Inc.  cit.,  i*98),  the  author  acknowledges  the  priority  of  Ambiihl  and 
Eisner's  recommendation  of  the  use  of  tartar  emetic  for  the  purpose 
in  question.  They,  however,  recommend  hot  solutions ;  the  author 
finds  cold  better.  Fermented  bilberries  give  the  violet  colour  even 
better  than  unfermented  berries,  especially  when  fresh,  inasmuch  as 
oxidation  interferes  with  the  delicacy  after  a  time.  The  distinctness 
of  this  colour  is  increased  by  diluting  the  wine.  D.  A.  L. 
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Chemical  Changes  proiuced  by  Sunlight.  By  E.  Duclaux 
(Gompt.re7id.,  103,  881 — 882). — Many  organic  compounds  are  affected 
by  solar  radiation  in  the  same  way  as  by  microbes,  the  products  of  the 
change  being  water  and  carbonic  anhydride,  with  other  substances 
which  are  relatively  stable  in  the  conditions  under  which  they  are 
produced,  and  are  identical  with  the  products  of  the  action  of 
microbes. 

Cane-sugar  in  neutral  or  alkaline  solution  is  not  affected  by  pro- 
longed exposure  to  sunlight,  but  if  slightly  acidified  even  with  an 
organic  acid  it  is  readily  inverted  by  solar  radiation.  The  solution  of 
invert  sugar  undergoes  no  further  change  so  long  as  it  remains  acid, 
but  if  made  alkaline  the  glucose  is  rapidly  decomposed  with  formation 
of  water,  carbonic  anhydride,  oxalic,  formic,  and  acetic  acids,  and 
about  3  per  cent,  of  alcohol.  A  similar  change  takes  place,  although 
less  rapidly,  out  of  contact  with  the  air,  and  hence  it  is  evident  that 
the  decomposition  is  due  to  internal  combustion. 

Lactose  and  lactates  also  yield  alcohol  under  similar  conditions. 
The  exact  nature  of  the  change  in  any  case  is  modified  by  the  nature 
of  the  source  from  which  oxygen  is  absorbed  (air,  salts  of  platinum, 
gold,  mercury)  ;  but  the  chief  products  are  practically  the  same  from 
all  substances.  These  products  are  alcohol,  oxalic  acid,  acids  of  the 
acetic  series,  leucine,  carbamide,  carbonic  anhydride,  water,  &c.  Certain 
differences  are,  however,  observed.  Tartaric  acid  gives  aldehyde  in 
place  of  alcohol,  and  the  alcohols,  if  oxidation  is  regular,  tend  to 
produce  the  corresponding  acid  of  the  acetic  series.  C.  H.  B. 

Practical  Methods  of  Photographing  the   Spectrum.      By 

J.  M.  Eder  (Monatsh.  Chem.,  7,  429—454). — This  paper  contains  a 
description  of  some  practical  methods  of  photographing  the  various 
parts  of  the  spectrum  by  silver  bromide  gelatin  plates  sensitised  by 
different  dyes.  The  preparation  of  the  plates  and  the  processes  used 
for  the  development  are  described  in  full,  and  accompanied  by  copies 
of  photographs  taken. 

For  spectra  from  the  ultra-violet  to  the  yellow,  about  D,  the  best 
dyes  are  erythrosin,  benzopurpurin  4B,  and  quinoline-red  ;  from  the 
ultra-violet  to  the  red  cyanin,  is  the  best ;  from  the  orange  to  the  red, 
coerulein  with  red  glass,  and  "  sensitive  green,"  a  dye  from  para- 
hydroxybenzaldehyde  and  dimethylaniline,  are  recommended.  These 
plates,  sensitive  to  the  green,  yellow,  or  red  part  of  the  spectrum,  are 
suitable  for  photography  by  petroleum  and  gas  light,  and  for  taking 
photographs  of  gilded  documents  and  papyri,  of  microscopic  prepara- 
tions, and  of  clouds  on  a  blue  sky,  interposing  yellow  glass  to  subdue 
the  blue.  Excellent  photographs  of  stars  have  been  taken  with  the 
aid  of  these  plates.  V.  H.  V. 
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Electrolysis  of  Carbon  Compounds..  By  J.  Kabermanx 
(Monatsh.  Chem.,  7,  529 — 551). — In  confciDuation  of  former  experi- 
ments on  the  electrolysis  of  carbon  compounds  (Abstr.,  1881,  215)',  the 
author  describes  the  results  which  are  obtained^  under  various  con- 
ditions with,  alcohol  acidified  with  sulphuric  acid,  or  rendered  alkaline 
by  soda,  and  with  potassium  acetate  dissolved  in  methyl  alcohol  or- its 
bomologues.  The  sources  of  electrical  energy  used  were  a  thermo- 
battery  of  120  elements,  a  Smee's  battery  of  16  elements,  and  a  dynamo- 
machine  of  one  horse- power. 

On  electrolysis,  alcohol  acidified  with  sulphuric  acid  yields  bydrogen 
evolved  as  gas  at  the  negative  pole,  aldehyde,  and  after  prolonged  action 
aldehyde-resin  together  witli  ethyl  hydrogen,  sulphate.  The  main 
reaction  is  therefore  C^HeO  =  C2H4O  -f-  Ho.  If  the  alcohol  is  rendered 
alkaline,  or  is  in  the  form  of  sodium  ethoxide,  the  products  of  decom- 
position are  hydrogen,  carbonic  anhydride  as  sodium  carbonate,  an 
aldehyde-resin  insoluble  in  ether  and  alcohol,  together  with  a  soluble 
modification,  and  a  substance  allied  to  cinnamaldehyde. 

A  concentrated  solution  of  potassium  acetate  in  ethyl  alcohol  yields 
a  mixture  of  hydrogen  and  ethane  together  with  potassium  ethyl 
carbonate,  by  the  mutual  decomposition  of  the  salt  and  acid.  In  fact, 
the  process  serves  as  a  convenient  method  for  the  preparation  of 
potassium  ethyl  carbonate  in  large  quantities,  as  the  salt  separates  in 
fine  crystalline  aggregates.  It  is  quickly  decomposed  by  water,  but 
dissolves  in  absolute  alcohol  without  change. 

The  results  obtained  with  solutions  of  potassium  acetate  in  methyl 
and  butyl  alcohols  were  unsatisfactory.  Y.  H.  V. 

Phosphates..  By  Berthelot  (Compt  rend.^  103,  911 — 917). — 
When  ammonium  chloride  is  added  tO'  a  solution  of  trisodinm  phos- 
phate there  is  an  absorption  of  heat  which  varies  with  the  proportLon 
of  ammonium  chloride,  being  5'96,  5'63,.  4"84,  and  2  62  cal.  for  3,  2,  1 
and  ^  mols.  of  ammonium  chloride  respectively.  Complete  decom- 
position of  the  sodium  phosphate  would  correspond  with  an 
absorption  of  heat  equal  to  — 6*4  cal.,  and  hence  it  is  evident  that 
the  action  of  the  ammonium  chloride  is  a^lmost  complete,  althoug'h  the 
water  exerts  a  greater  dissociating  effect  on  the  ammonium  phosphate 
than  on  the  sodium  salt. 

If  trisodium  phosphate  is  added  to  a  solution  of  a  magnesium, 
barium,  strcmtium,  calcium,  or  manganese  salt,  a  colloidal  precipitate  of 
the  insoluble  phosphate  is  at  first  formed,  and  there  is  considerable 
absorption  of  heat,  but  after  some  minutes  the  precipitate  becomes 
crystalline  and  a  large  quantity  of  heat  is  developed.  The  heats  of 
formation  of  the  colloidal  and  crystallised  phosphates  are  given  in  the 
following  table  : — 

Colloidal.  Crystallised. 

Magnesium  phosphate 57'8  cal.  83'0  cal. 

Magnesium  hydrogen  phosphate. .  50"6     ,,  54-2     ,, 

Barium  phosphate 68'4     ,,  100  8     ,, 

Strontium  phosphate    65'4     ,,  'i^7'4t     ,, 

Calcium  phosphate    64*0     ,,  —       ,, 

Manganrs")  phosphate  . .  , 458     ,,  525     „ 
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In  the  case  of  barium  phosphate,  the  sodium  phosphate  must  be 
added  to  the  barium  chloride,  and  not  vice  versa,  otherwise  the  change 
to  the  crystalline  state  is  too  rapid.  The  phenomena  now  described 
explain  the  discordant  results  obtained  by  Louguinine  and  the  author 
for  the  heat  of  neutralisation  of  phosphoric  acid  by  baryta,  and  also  the 
differences  observed  by  Blarez  (this  vol.,  p.  7)  between  the  heats 
of  formation  of  barium  phosphate  and  barium  arsenate.  In  the  case 
of  strontium  also,  the  change  to  the  crystalline  condition  is  extremely 
rapid,  if  the  strontium  solution  is  poured  into  that  of  the  trisodium 
phosphate.  Calcium  phosphate  was  obtained  only  in  the  colloidal 
form. 

The  heats  of  formation  of  the  colloidal  insoluble  phosphates  do  not 
differ  to  any  great  extent  from  the  heat  of  formation  of  an  equivalent 
quantity  of  trisodium  phosphate,  33 '6  X  2  cal.  In  other  words,  the 
precipitate  in  its  initial  condition, corresponds  closely  with  the  soluble 
salt  from  which  it  has  been  derived,  a  further  example  of  the  tendency 
of  systems  which  are  undergoing  transformation  to  preserve  their 
molecular  type.  On  the  other  hand,  the  new  phosphates  may  be 
dissociated  by  water  to  a  greater  extent  than  the  soluble  phosphate 
from  which  they  have  been  formed ;  and  this  dissociation  will  be 
accompanied  by  an  absorption  of  heat.  This  absorption  is  practically 
nil  with  barium  phosphate,  which  approximates  closely  to  the  alkaline 
phosphates,  but  it  is  very  distinct  with  magnesium  phosphate,  which 
is  more  readily  dissociated.. 

In  dissolved  trisodium  phosphate,  the  third  and  even  the  second 
equivalents  of  the  base  are  less  intimately  combined  with  the  acid  than 
the  first  atom,  and  are  partially  separated  from  it  by  the  dissociating 
action  of  the  solVent.  There  can  be  little  doubt  that  this  imperfect 
state  of  combination  also  exists  in  the  colloidal  insoluble  phosphates, 
the  formation  of  which  is  due  to  a  polyalcoholic  rather  than  an  acid 
function  of  the  phosphoric  acid.  The  combination,  however,  soon 
becomes  more  intimate,  and  the  alcoholic  function  changes  to  an  acidic 
function  comparable  with  that  of  ordinary  tribasic  acids,  the  change 
being  accompanied  by  development  of  heat  and  crystallisation  of  the 
phosphates.  The  actual  development  of  heat  is  much  greater  than 
can  be  supposed  to  be  due  to  the  mere  physical  change  from  the 
colloidal  to  the  crystalline  condition,  even  if  the  change  were 
accompanied  by  combination  with  water.  As  a  matter  of  fact,  the 
crystallised  phosphate  contains  less  water  than  the  colloidal  phosphate. 
In  their  new  condition,  the  heats  of  formation  of  the  insoluble  phos- 
phates become  practically  treble  that  of  the  ordinary  monophosphates, 
or  in  other  words,  the  three  acid  functions  become  equivalent  to  one 
another,  and  to  this  change  is  due  the  greater  proportion  of  the  heat 
developed  in  the  passage  from  the  colloidal  to  the  crystalline  form. 

C.  H.  B. 

Heats  of  Neutralisation  of  Homologous  and  Isomeric  Acids. 
By  H.  Gal  and  E.  Werner  (Compt.  rend.,  103,  806— 809).— The 
author  has  determined  the  heats  of  neutralisation  of  isobutyric, 
isopropylacetic,  trimethylacetic  (pivalic),  caproic,  isobutylacetic.  and 
sorbic  acids,  and  his  results,  together  with  the  heats  of  neutralisati(m 
of  the  lower  acids  of  the  acetic  series,  as  determined  by  Berthelof, 
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Louguinine,  and  others,  are  given  in  the  following  table.  Heat  of 
solution  of  isobutjric  acid,  directly  -|-  0973  cal.,  indirectly  +  1*012^ 
cal. ;  isopropy  lace  tic  acid,  directly  +  1*167,  indirectly  +  1"030. 

Heat  of 
Acid.  neutralisation. 

Formic  acid,  H-COOH   13'3 

Acetic  acid,  Me-COOH 13-4 

Propionic  acid,  CHaMe-COOH 14-3  > 

/  Normal  batyric  acid,  CHsMe-CHa'COOH    14-4  i 

1  Isobutyric  acid,  CHMea'COOH 13*9  ; 

f  Normal  valeric  acid,  CH^Me-CHo-CHa'COOH 14'4 

<  Isopropyl acetic  acid,  CHMea'CHo/COOH 14*4 

[  Trimethylacetic  acid,  CMea'COOH   13674 

/  Normal  caproic  acid,  CH^Me-CHz-CHa'CH^-COOH  .  14*689 

I  Isobutylacetic  acid,  CHMe2-CH2-COOH 14*5  ' 

Omitting  formic  and  acetic  acids,  the  heat  of  neutralisation  of  the 
other  acids,  with  the  exception  of  isobutyric  and  trimethylacetic  acids, 
is  practically  constant,  and  varies  between  14'3  and  146.  Isobutyric  . 
acid  is  a  secondary  acid,  and  trimethylacetic  acid  is  a  tertiary  acid,  and 
it  would  seem  therefore  that  the  heat  of  neutralisation  of  primary  acids  [ 
is  greater  than  that  of  secondary  acids,  whilst  that  of  tertiary  acids 
is  somewhat  smaller  still.  The  heat  of  neutralisation  of  sorbic  acid, 
which  is  regarded  by  Menschutkin  as  a  tertiary  acid,  is  12945. 

C.  H.  B. 

Heats  of  Neutralisation  ^f  Malonic,  "Tartronic,  and  Malic 
Acids.     By  H.  Gal  and  E.  Werner  {Compt.  rend.,  103,  871—873).—  , 
Malonic   Acid. — Heat   of   solution   at    10°  =  —4*573    cal.     Heat   of 
neutralisation  by  soda :   1st  equivalent,  13*342  cal. ;  2nd  equivalent, 
13*778  cal. ;  total,  27*120  cal. 

Tartronic  Acid. — Heat  of  solution  at  12°  =  —4*331  cal.  Heat  of 
neutralisation  by  soda:  1st  equivalent,  13*711  cal.;  2nd  equivalent, 
11*856  cal. ;  3rd  equivalent,  0*0  cal. ;  total,  25*567. 

Malic  Acid. — Heat  of  solution  at  20°  =  —3*148  cal.  Heat  of 
neutralisation  by  soda:  1st  equivalent,  12*730  cal.;  2nd  equivalent, 
12*189  cal.;  3rd  equivalent,  0*0  cal.;  total,  24*919. 

The  heat  of  neutralisation  of  oxalic  acid  is  28*1  cal.  (Berthelot  and 
Thomsen)  ;  of  succinic  acid,  26*4  cal.  (Chroutschoff)  ;  and  tartaric 
acid,  25*3  cal.  (Berthelot). 

It  is  evident  from  these  values  that  the  heat  of  neutralisation 
diminishes  as  the  molecular  weight  increases.  The  introduction  of 
the  OH  group  into  oxalic,  malonic,  and  succinic  acids  lowers  the  heat 
of  neutralisation  by  about  2  cal.  A  similar  difference  has  previously  ; 
been  observed  between  propionic  and  lactic  acids,  and  between  benzoic 
and  the  hydroxy  benzoic  acids.  0.  H.  B.        ! 

Thermochemistry  of  Reactions  bet-ween  Magnesium  Salts 
and  Ammonia.  By  Berthelot  (Compt.  rend.,  103,  844 — 848). — 
When  magnesium  sulphate  solution  is  mixed  with  an  equivalent 
quantity  of  sodium  hydroxide  solution,  there  is  an  immediate  develop- 
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ment  of  +0'18  cal.,  but  tlie  development  of  heat  gradually  slackens, 
and  at  the  end  of  10  minutes  is  +  1-14  cal.  The  successive  develop- 
ments of  heat  are  due  to  the  fact  that  a  basic  salt  is  first  formed, 
which  is  afterwards  decomposed  by  the  soda,  and  also  to  the  hydra- 
tion, contraction,  &c.,  of  the  precipitate.  Mao^nesium  chloride  and 
sodium  hydroxide  behave  in  like  manner.  At  first  there  is  an  absorp- 
tion of  — 0'32  cal.,  and  afterwards  a  development  of  +0'32  cal.,  the 
final  result  being  nil. 

It  is  evident,  as  the  researches  of  Thomsen,.Favre  and  Silbermann^. 
Ditte,  and  others  have  already  indicated,  that  the  heat  developed  by 
the  action  of  acids  on  magnesium  hydroxide  approximates  closely  to 
that  developed  by  their  action  on  potash  and  soda. 

The  action  of  ammonia  on  magnesium  sulphate  is  accompanied  by 
an  absorption  of  — 024  cal.,  whereas  if  the  magnesium  were  com- 
pletely displaced,  3*0  cal.  should  be  absorbed.  The  difference  is  due 
to  the  formation  of  double  salts  or  oxides,  the  production  of  which  is 
accompanied  by  a;  development  of  +2*8  cal.  With  magnesium  chlo- 
ride,, the  difference  between  the  calculated  and  observed  values  is 
-f  2' 2 'cal. 

If  magnesium  sulphate  is  mixed  with  2  mols.  of  ammonium  chloride, 
-|-0'32  cal.  is  developed,  and  if  an  equivalent  quantity  of  ammonia  is 
now  added,  there  is  a  further  development  of  +  0'26  cal.,  the  total  de- 
velopment of  -f  0*58  cal.  being  due  to  the  formation  of  a  complex 
oxide,  the  heat  of  neutralisation  of  which  is  0'58  cal.  higher  than  the 
sum  of  the  heats  of  neutralisation  of  magnesium  oxide  and  ammonia 
separately.  When  magnesium  chloride  is  mixed  with  ammonia,  there 
is  an  absorption  of  — 0"48  cal.,  and  if  ammonium  chloride  is  then 
added  there  is  a  development  of  +056  cal.,  the  sum  being  0*08  cal., 
from  which  it  follows  that  the  heat,  of  neutralisation  of  the  complex 
oxide  by  hydrochloric  acid  is  practically  identical  with  that  of  magne- 
sium oxide. 

If  magnesium  sulphate  or  chloride  solution  is  mixed  with  sodium 
hydroxide,  and  ammonia  then  added,  the  greater  part  of  the  precipi- 
tate redissolves,  but  there  is  no  sensible  thermal  disturbance,  a  result 
which  indicates  that  the  heat  of  solution  of  the  precipitate  is  identical 
with  its  heat  of  combination i with  the  solvent.  If,  on  the  other  hand, 
magnesium  sulphate  is  first  mixed  with  ammonia,  and  the  sodium 
hydroxide  added  afterwards,-  there  is  a  development  of  -hl'90  cal., 
probably  due  to  the  fact  that,  the  order  of  admixture  being  reversed, 
the  liquid  requires  a  much  longer  time  to  attain  the  same  condition. 
The  difference  between  the  observed  thermal  disturbance  and  the  de- 
velopment of  heat  resulting  from  the  action  of  soda  or  magnesium 
sulphate  alone  is  a  further  proof  of  the  formation  of  complex  com- 
p^ounds. 

If  magnesium  sulphate  is  mixed  with  2  mols.  of  ammonium. chlo- 
ride and  sodium  hydroxide  then  added,  H-3'64  cal.  are  developed, 
and  some  permanent  precipitate  is  formed.  The  thermal  disturbance 
is  greater  than  that  which  would  cori'espond  with  the  displacement  of 
ammonium  by  sodium,  and  the  difference  indicates  the  combination  of 
magnesia  and  ammonia  with  formation  of  ammonio-magnesium  sul- 
phate.    If  4  mols.   of   ammonium  chloride  are  added  at  the  begin- 
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ning,  no  precipitate  is  formed,  and  tlie  heat  developed  is  +3*90  cal. 
AV^itli  magnesium  sulphate,  the  excess  of  heat  developed  above  that 
corresponding  with  the  decomposition  of  the  ammonium  salt  is 
-f  1'2  cal.,  with  the  chloride  it  is  4-l'0  cal. 

From  these  results  it  follows  that  the  complex  amraonio-magnesium 
bases  in  uniting  with  sulphuric  or  hydrochloric  acid,  develop  about 
-|-1'8  cal.  more  than  pure  ammonia,  and  +0"3  cal.  more  than  magne- 
sium oxide.  The  association  of  ammonia  with  a  metallic  oxide  such 
as  magnesia  would  seem  to  result  in  the  production  of  a  complex 
alkali  analogous  to  tetramethylammonium  oxide,  with  an  energy- 
greater  than  that  of  metallic  oxides,  and  approaching  that  of  the 
strongest  alkalis.  C.  H.  B. 

Heats  of  Combustion  and  Formation  of  Homologous  Phe- 
nols. By  F.  Stohmann,  P.  Rodatz,  and  H.  Herzberg  (/.  pr.  Chem. 
[2],  34,  311 — 327). — In  this  paper  a  series  of  determinations  of  the 
heats  of  combustion  and  formation  of  the  homologous  series  of 
phenols  are  given  in  detail,  as  also  their  heats  of  liquefaction.  The 
principal  values  obtained  are  given  in  the  following  table: — 

Heat  of  combustion  Heat  of 

per  gram-molecule.  formation. 

Phenol  (solid),  CeHs-OH 723659  — 

„       (liquid) 726002  — 

Orthocresol  (liquid) ,  CgHiMe-OH. . .  883008  50992 

(solid) 879788  — 

Metacresol  (liquid) 880956  53044 

Paracresol         „       882900  51100 

(solid)   880441  — 

Orcinol,  C6H3Me(OH)2  (solid) 824724  109276 

Orthoxjlenol,  CeHsMe/OH  (solid). .  1035434  61566 

Metaxjlenol  (liquid) 1037499  59501 

Paraxylenol  (solid)   1035638  61362 

Pseudocumenol,   CsH^Mea-OH  (soHd)  1191451  68549 

Carvacrol,  CeHsMePr-OH  (liquid). .  1354819  68181 

Thymol  (liquid) 1353750        '  69250 

„       (solid) 1349982  — 

On  a  comparison  of  these  numbers,  it  will  be  seen  that  every  dis- 
placement of  hydrogen  by  a  methyl- group  corresponds  with  an  iucre- 
n)ent  of  156356  cal.  in  the  heat  of  combustion,  a  value  practically  equal 
i  o  that  obtained  for  the  homologuesof  methyl  alcohol.  Thus  it  follows 
that  the  displacement  of  hydrogen  by  methyl,  either  in  the  so-called 
side-chain  or  in  the  nucleus,  corresponds  with  the  same  value  for 
the  heat-increment.  Thus  the  value  for  ethylphenol  will  be  equal  to 
that  of  xylenol.  Similarly  also,  as  the  values  for  carvacrol  and 
thymol  are  approximately  equal  to  that  of  pseudocumenol,  namely, 
the  introduction  of  the  isopropyl-group  produces  the  same  effect  as 
that  of  three  single  methyl- groups,  then  the  heat  values  of  the  iso- 
are  equal  to  those  of  normal-compounds.  V.  H.  V. 
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Some  Laws  of  Chemical  Combination.  Bj  de  Landero  and 
R.  Prleto  {Com ft., rend.,  103,  934 — .935). — If  chemical  combination  is 
taken  as  the  clashing  together  of  the  particles  of  the  elements,  and  if 
each  particle  is  regarded  as  possessing  a  constant  velocity  which  is 
characteristic  of  the  particular  element,  the  loss  of  energy  resulting 
from  the  union  of  the  non- elastic  particles  may  be  regarded  as  the 
equivalent  of  the  quantity  of  heat  developed  by  the  combination. 
These  considerations  lead  to  the  formula — 

in  which/  =  the  heat  of  combination  expressed  in  calories,  e,  e  =  the 
weights  of  the  combining  elements  equivalent  to  1  gram  of  hydrogen, 
whilst  V  and  V  are  quant^ities  which  are  constant  for  each  element 
and  are  proportional  to  the  velocities  of  their  particles.  These  quan- 
tities may  be  termed  thermodi/namic  constants,  or  thermodynamic 
eqidvalents,  and  their  value  is  obtained  by  the  formula — 


V  +  V 


'  =  ^2/ 


Take  the  case  of  the  two  copper  bromides — 

Cuprous  bromide  :  e  +  e'  =  143-4 ;  /  =  25900  cal.  ;  Y  -f  V  — 
±38-269 

Cupric  Iromide:  e -f  e'  =  111-7;  /  =  17300  cal;  V  ±  V  = 
±39-039. 

Calculations  with  ;tin  bromides,  mercury  bromides,  mercury  iodides, 
&c.,  lead  to  similar  results.  Since  V  ±  V  is  the  sum  or  difference  of 
the  thermodynamical  equivalents  of  the  two  elements  in  each  system  ; 
it  is  necessary  to  obtain  the  constants  of  some  of  the  elements  from 
different  sets  of  compounds,  care  being  taken  to  use  only  thermo- 
chemical  data  referred  to  the  solid  state.  The  following  table  gives 
the  thermodynamical  equivalents  of  several  elements,  these  values  re- 
ferring in  each  case  to  that  quantity  of  the  element  which  is  equivalent 
to  1  gram  of  hydrogen  : — 

K 45-221 

Na 49-7f.8 

Vi^ 9-079 

Br 44-171 

I 32-416 

C.  H.  B. 

The  Law  of  Volumes  in  Chemistry.  By  T.  S.  Hunt  (Chem. 
Neius,5^,  206 — 207). — The  author  advocates  the  universal  application 
of  the  law  of  volumes  to  solids,  liquids,  and  gases,  which  would  render 
the  application  of  the  atomic  hypothesis  to  explain  the  law  of  definite 
proportions  wholly  unnecessary.  From  this  standpoint,  the  union  of 
many  volumes  of  vapour  or  gas  to  form  a  single  volume  of  vapour  or 
solid  would  be  regarded  as  chemical  combination ;  the  reverse, 
namely  vaporisation,  would  be  chemical  decomposition,  which  would 
be  without  specific  difference  in  the  case  of  integral  volatilisation,  or 


s 

...     47-874 

Al  . . . . 

. .     48-218 

Tl 

5-223 

Zn  . .  . . 

. .      13-073 

Ag    .. 

..      12-786 

Pb  . . . . 

5-155 

Cu    .. 

.        4-999 

Si  . .  . . 

. .      37-519 

Ca  ... 

.      50-309 
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with  definite  changes,  as  in  eases  now  regarded  as  dissociation.  The 
difference  between  chemical  and  physical  molecules  would  hence  be 
quite  evident.  D.  A.  L. 

Velocity  of  Dissociation.  By  H.  Lesc(eur  {Gompt.  rend.,  103, 
931 — 933). — The  velocity  of  dissociation  of  acid  sodium  acetate, 
C2H;i02Na,2C2H402,  was  determined  by  placing  the  compound  in  a 
small  bell-jar  which  also  contained  soda-lime ;  the  temperature  of  the 
whole  being  kept  at  100'^.  The  mean  velocity  of  dissociation  during 
a  given  interval  is  determined  bj'  dividing  the  time  into  the  loss  of 
weight  of  the  compound.  The  results  indicate  the  existence  of  a 
biacetate,  C2H302Na,C2H402,  and  a  sesquiacetate,  2C2H302Na  -f 
C2H4O2. 

Velocity  of  dissociation  does  not  depend  on  the  temperature  alone, 
as  Miiller-Erzbach  supposes,  but  also  on  the  physical  condition  of  the 
substance  which  is  undergoing  dissociation.  In  this  particular  case, 
the  rate  of  dissociation  increased  fourfold  when  the  acetate  became 
solid,  although  the  tension  of  dissociation  did  not  change,  and  similar 
phenomena  are  observed  with  copper  sulphate  crystals,  &c. 

C.  H.  B. 

Nature  of  Liquids..  By  W.  Ramsat  and  S.  Young  (Chem.  News, 
54,  203 — 205). — It  is  proved  by  various  investigations  that,  above  a 
certain  pressure  and  temperature,. all  liquids  show  an  increase  in  the 
density  of  their  saturated  vapours  beyond  that  deducible  from  the 
molecular  formulae,  varying  of  course  with  the  liquid.  Some  liquids, 
however,  known  to  be  dissociable,  in  addition  show  an  increase 
also  on  fall  of  temperature  and  pressure  below  a  certain  tem- 
perature and  pressure  cliaracteristic  of  the  liquid.  Reasoning  from 
these  facts,  the  following  difference  is  suggested  between  stable  and 
dissociable  liquids  : — In  the  former,  the  molecules  exhibit  physical 
but  not  chemical  attraction  ;  in  the  latter  both  physical  and  chemical 
attraction  are  evident,  inasmuch  as,  besides  cohesion  and  surface  ten- 
sion, there  is  evidence  of  molecular  combination.  The  behaviour  of 
vapours  at  the  moment  the  liqpid  is  visible  support  this  theory,  for 
whereas  vapours  from  dissociable  liquids  continue  to  rise  in  pressure  in 
spite  of  the  decrease  in  volume  and  coudtmsation  of  liquid  (evidence 
of  non -homogeneity  of  the  vapour,  owing  in  these  instances  to  forma- 
tion of  molecules  of  higher,  molecular  we-ight),  vapours  from  stable 
liquids  do  not  behave  in  this  manner,  but  the  pressure  in  such  case  is 
the  vapour-pressure  corresponding  with  the  temperature;,  hence  it 
may  be  concluded  that  the  latter,  show  no  tendency  to  form  complex 
molecular  groups. 

With  regard  to  the  solvent  action  of  afluid  above  its  critical  point, 
the  authors  have  worked  with  &•  solution  of  eosin  in  alcohol,  taking 
the  fluorescence  as  indicating  solution.  They  find  that  solution  existed 
at  least  for  a  short  time  at  temperatures  a  little  above  the  critical 
point,  and  at  volumes  smaller  than  the  critical  volume  ;  apparently, 
iiowever,  after  some  time  the  solid  is  wholly  deposited  as  such  on  the 
walls  of  the  tube.  This  is  not  conclusive,  as  the  translucent  red  sub- 
stance deposited  on  the  glass  interlered  with  the  detection  of  the 
fluorescence.     According  to  the  authors'  view  of  the  nature  of  liquids, 


GENERAL  AND  PIirSTCAL  CHEMISTRY.  101 

solution  slaould  be  possible  above  the  critical  point  provided  the 
volame  is  sufficiently  small.  D.  A.   L. 

Capillary  Constants  and  Meniscus  Angle.  By  J.  Tkaube 
(J.  pr.  Ohem.  [2],  34,  292 — 311). — iJeterminations  are  given  for  the 
value  of  the  function  a.^  cos  6  according  to  the  formula  rh  =  a^  cos  0,  for 
aqueous  solutions  of  the  alcohols  of  the  paraffinoid  series  and  acids  of 
the  acetic  series  at  various  degrees  of  concentration  (comp.  Abstr., 
1885,  1033).  The  principal  points  to  be  noticed  are  that  both  propyl 
and  isopropyl  alcohols  show  a  minimum  value  for  the  function  with 
mixtures  of  equal  weights  of  the  alcohol  with  water,  and  that  the 
carve  for  butyi-ic  acid  at  first  decreases  with  increase  of  concentration 
up  to  30  per  cent.,  thence  increases  up  to  50  per  cent.,  and  sub- 
sequently decreases. 

After  a  historical  review  of  the  literature  on.  the  magnitude  of 
drops,  an  account  is  given  of  experiments,  made  with  an  apparatus 
previously  described,  permitting  of  the  formation,  of  drops  from  a 
capillary  tube  under  constant  or  variable  conditions  of  temperature 
and  pressure.  The  weight  of  the  drops  was  ascertained  by  deter- 
minations of  the  specific  gravity  and  the  number  of  drops  in  a 
constant  volume.  The  results  obtained  with  the  above-mentioned 
alcohols  and  acids  show  that  the  volume  of  the  drops  is  proportio7ial  to 
the  rise  in  height  in. the  capillary  tube,. or  their  weight  is  proportional  to 

the  product  of  the  height  and  the  specific  gravity,.    If  then  the  mean 

n 
weight  of  the  drop  is  divided  by  the  circumference  - — ,  then  for  all 

zr.TT 

liquids  examined  this  quotient  is  less  than  the  capillary  constant 
a  cos  0,  and  secondly  this  quotient  increases  with  decrease  of  radius 
of  the  tube.  Both  these  statements  are  deducible  from  the  previous 
observations  of  Hagen  and  Quincke. 

Again  the  diameter  of  the  capillary  tube  determines  the  shape 
of  the  drop;  thus  with  tubes  of  less  than  3 — 4  mm.  their  form  is 
more  or  less  spheroidal,  with  tubes  of  1  mm.  the  form  is  cylindrical 
with  a  convex  base,  and  with  tubes  of  larger  diameter  it  is  para- 
boidal  V.  H.  V. 

Crystallisation  by  Diffusion.  By  C.  E.  Gtdignet  (Compt.  rend., 
103,  873—875). — The  experiments  described  in  this  paper  are  an 
extension  of  Becquerel's  researches  on  electro-capillary  reactions. 

The  introduction  of  any  solid  into  a  saturated  solution  of  another 
solid  determines  the  crystallisation  of  the  latter,  provided  that  the 
solid  introduced  is  soluble  in  the  particular  solvent.  For  example, 
solid  paraffin  introduced  into  a  saturated  solution  of  sulphur  in 
carbon  bisulphide  causes  the  separation  of  crystals  of  sulphur,  and 
vice  versa;  sodium  thiosulphate  introduced  into  a  saturated  solution 
of  ammonio-cupric  sulphate  yields  violet  needles  of  ammonio-cupric 
thiosulphate. 

If  crystals  of  sodium  sulphate  are  placed  in  a  saturated  solution  of 
birium  chloride,  the  crystals  become  opaque  but  retain  their  form, 
and  when  the  crystals  are  broken  each  one  is  found  to  be  a  sort  of 
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miniature  lode  with  crystals  of  bariara  sulphate.  Barium  chloride 
introduced  into  a  saturated  solution  of  sodium  sulphate  yields  only 
amorphous  barium  sulphate,  probably  because  the  chloride  dissolves 
too  quickly.  Ordinary  sodium  phosphate  placed  in  magnesium 
sulphate  solution  produces  crystallised  magnesium  phosphate. 

In  order  to  observe  these  phenomena  with  two  liquids,  if  the  action 
is  merely  physical,  a  saturated  solution  of  a  solid  is  covered  with  a 
layer  of  the  solvent,  and  on  this  is  poured  a  second  liquid  in  which 
the  solid  is  somewhat  less  soluble  .than  in  the  first.  The  liquids 
gradually  mix  by  diffusion,  and  the  solid  separates  in  very  distinct 
crystals.  If  a  saturated  solution  of  sulphur  in  carbon  bisulphide  is 
covered  with  a  layer  of  the  bisulphide,  and  on  this  is  poured  a  layer 
of  oil,  alcohol,  glacial  acetic  acid,  benzene,  petroleum,  &c.,  octahedral 
crystals  of  sulphur  are  deposited.  A  saturated  solution  of  lead 
chloride  in  hydrochloric  acid  covered  in  a  similar  manner  with  a  layer 
of  hydrochloric  acid  and  a  layer  of  water,  yields  fine  crystals  of  lead 
chloride. 

Where  chemical  action  takes  place  between  the  liquids,  one  is  placed 
in  a  crystallising  dish  which  is  filled  nearly  to  the  top,  and  this  is 
placed  inside  another  vessel  which  contains  the  second  liquid.  Water 
is  then  carefully  poured  into  both  dishes  until  it  is  just  higher  than 
the  edge  of  the  inner  dish.  Diffusion  takes  place  through  the  super- 
natant water,  and  crystals  are  formed.  Sodium  sulphate  .and  calcium 
chloride  give  long  crystals  of  calcium  sulphate.;  sodium  sulphate  and 
barium  chloride  give  crystallised  barium  sulphate ;  sodium  sulphate 
and  lead  acetate  give  crystals  of  lead  sulphate  ;  and  potassium  f  erro- 
cyanide  and  lead  acetate  yield  long  pale-yellow  needles  of  lead  ferro- 
cyanide. 

On  a  large  scale,  wooden  vessels  with  a  leaden  partition  which  does 
not  quite  reach  to  the  top  are  used.  The  liquids  are  poured  one  into 
each  compartment,  and  the  latter  are  then  tilled  up  with  water  until 
the  water  just  flows  over  the  top  of  the  partition.  In  this  way  very 
large  crystals  can  be  obtained.  C.  H.  B. 

Influence  of  some  Normal  Salts  on  the  Decomposition  of 
Methyl  Acetate  by  Hydrochloric  and  Sulphuric  Acids.     By  H. 

Trey  (/.  ;)r.  Ghrm.  [2],  34,  353— 377).— Ostwald  investigated  (J.  pr. 
Chem.  [2],  23,  209)  the  difference  in  the  action  of  acids  caused  by 
the  presence  of  their  normal  salts ;  the  author  has  repeated  these 
experiments  with  a  view  to  obtaining  a  satisfactory  explanation  of 
this  action.  The  experiments  were  made  with  hydrochloric  and 
sulphuric  acids,  and  the  salts  of  these  acids  with  the  alkalis  and 
alkaline  earths.  The  methyl  acetate  method  was  used,  in  the  manner 
previously  described,  with  normal  acids  (I  gram-equivalent  in  1  litre) 
and  normal  acids  to  which  ^,  ^,  1,  &c.,  equivalents  of  their  normal 
salts  had  been  added.  These  normal  solutions  were  also  used  2^,  5, 
and  12^  times  diluted.  The  results  were  calculated  according  to  the 
formulae  given  by  Ostwald  (this  Journal,  1884,  581),  and  are  given  in  a 
series  of  tables.  These  values  are  not  strictly  comparable,  but  require 
correcting  for  the  increase  of  volume  caused  by  the  addition  of  salt 
and   the  consequent  decrease  of  the  velocity  of    the  reaction.     The 
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mean  values  found  are  given  below ;  the   second  line  in  each,  case 
o-ives  the  corrected  value. 

Hydrochloric  Acid  and  AlJcaline  Chlorides. 


Normal 

—  normal  . . 
i^  normal .... 
normal . . 


HCl 

(1  litre). 


HCl 
(1  litre) 
+  iNaCl 


{": 
{ 

("2-22 


5 -.62 


32-76 

.36  - 

32-87 

37  • 

11-75 

12- 

11-82 

12' 

5-61 

5- 

5-68 

5- 

2-23 

2- 

2-24 

2- 

HCl 

(1  litre) 
+ iNaCl 


■87 
•49 

•27 
•35 

-75 

-85 

•20 
'24 


HCl 

(1  litre) 
+  4NaCl 


52-87 
57  -62 

13^88 

14^88 

6-09 
6-64 

2-15 
2-34 


HCl 

(1  litre) 
+  iKCl. 


HCl 

(1  litre) 
+  1X01. 


34-66 
35-05 

11-89 
12  -26 

5-63 
•  5  -80 

2-15 
2-22 


HCl 

(1  litre) 
+  3KC1. 


40-83 
44-00 

]2^45 
13:64 

5-60 
6  14 

2-10 
2-30 


Gailculating  the  ratio  in  which  the  velocity  of  action  of  the  hydro- 
chloric acid  is  increased  by  the  additian  of  the  above  salts,  the 
following. numbers  are  obtained  :  — 


HCl 

(1  litre). 

HCl 

(1  litre) 
+iNaCl. 

HCl 

(1  litre) 
+  INaCl. 

HCl 

(1  litre) 
+  4.\aCl. 

HCl 

(I  litre) 
+  iKCl 

HCl 
(1  litre) 
+  IKCl. 

HCl 
(1  litre) 
+  3KC1. 

Normal    .... 

1-000 

1  051 

1  -199 

1-843 

1-028 

1-121 

1-420 

—  normal    . . 
2.V 

1-000 

1-011 

1  •056 

1-273 

1-012 

1-049 

1-167 

^  normal .... 

1-000 

1-011 

1  •.041 

1-181 

1-C09 

1-032 

1-005 

normal . . 

12.^ 

1^000 

1-009 

1^009 

1^054 

1-000 

1-000 

1^093 

For  the  stronger  solutions,  the  increase  of  the  action  of  the  hydro- 
chloric acid  is  proportional  to  the  amount  of  salt  present ;  for  the 
weaker  solutions,  the  increase  is  so  small  as  to  fall  within  the  errors 
of  experiment. 

Hydrochloric  acid  and  lithium,  magnesium,  calcium,  strontium, 
and  barium  chlorides,  gave  the  following  numbers  : — 
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Normal    . 
■I-  normal 


HCl 
(1  litre). 


r31-27 
r    5-62 


HCl 

(1  litre) 
■h-  4LiCl. 


56-83 
61 -31 

5-97 
6-44 


HCl 

(1  litre) 

+  2MgCl2. 


66-56 
69-26 

6-33 
6-59 


HCl 

(1  litre) 
+  2CaCl. 


59-43 
62-69 

6-24 
6-56 


HCl 

(1  litre) 
+  2SrCl2. 


58-55 
62-06 

6-20 

6-58 


HCl 

(1  litre) 

+  IBaCL 


42-46 
44-07 


These  mimbers  gave  the  following  ratios  for  the  accelerating  action 

of  the  salts  : — 


Normal . 
■J  normal , 


HCl 

(1  litre) 

HCl 
(1  litre) 
+  4LiCl. 

HCl 

(1  litre) 
+  2MgCl2. 

HCl 
(1  Ktre) 
+  2CaCl. 

HCl 

(1  litre) 
+  2SrCli. 

1000 
1-000 

1-961 
1-146 

2-215 
1-173 

2-005 
1-167 

1-985 
1171 

HCl 

(1  litre) 

+  IBaClg. 


1-409 
1-080 


From  these  results  the  author  concludes  that  the  accelerative 
influence  of  the  chlorides  stands  in  the  inversive  ratio  to  the  atomic 
weights  of  the  respective  series.  Thus,  calculated  fori  1  equivalent  of 
chloride,  the  numbers  are: — 


LiCl. 

NaCl. 

KCl. 

MgCl2. 

CaCl2. 

SrCl2. 

BaCL. 

1-240 

1-199 

1-121 

1-304 

1-251 

1  -246 

1-205 

These  results  agree  with  those  found  by  Reicher  (Abstr.,  1885, 
1034)  for  the  saponification  of  ethyl  acetate  by  alkalis. 

The  action  of  sulphuric  acid  in  the  presence  of  normal  sulphates  is 
the  reverse  of  that  of  hydrochloric  acid.  The  action,  is  retarded 
nearly  proportionally  with  :^  to  1  equivalent  salt,  but  in  a  less  degree 
with  2  equivalents.  The  following  tables  give  the  mean  values  for 
normal  and  I  normal  solutions  :: — 
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iH2S04 

(1  litre). 

iH2S04 

(1  litre) 
+  iNa2S04. 

iHoS04 

(1  litre) 

+  iNa2SQ4. 

1^2804 

'(1  litre) 
+  |Na2S04. 

iH2S04 

(1  litre) 

Normal  . 
i  normal 

ri6-62 
r  3-34 

14-71 
14-71 

3  04 
3-04 

12-58 
12-64 

2-68 
2-69 

9  50 
9-62 

2-16 
2  19 

6-89 
7-08 

1-62 
1-67 

Normal . 
1  normal 

1-000 
1-000 

0-885 
0-910 

0-760 
0-805 

0-578 
0-656 

0-426 
0-500 

Witli  sulphuric  acid,  the  retarding  influence  of  the  sulphates  on 
tlie  velocity  of  the  action  appears  to  increase  with,  the  atomic  weight 
of  the  elements  of  the  series,  thus  : — 


iH2S04 

(1  litre). 

iH2S04  (1  litre) 
+  iMgS04. 

IH2SO4  (1  litre) 
+  iLi,^04. 

iHoS04  (1  litre) 
+  iNa2S04.  . 

iH2S04  (1  litre) 

+  iK2S04. 

1-000 

0-787 

0-620 

0-579 

0-530 

Dithionic  acid  in  the  presence  of  its  normal  salts  was  in- 
fluenced in  the  same  way  as  hydrochloric  acid,  so  also  was  the  bibasic 
methylenedisulphonic  acid,  whilst  dichloracetic  acid  behaved  like 
sulphuric  acid.  This  method  of  investigation  will  therefore  throw 
no  light  on  the  basicity  of  dithionic  acid,  but  the  author  thinks 
the  results  show  that  it  does  not  form  acid  salts  in  aqueous  solution. 

G.  H.  M. 

Preservation  of  Gases  over  "Mercury.  By  H.  B.  Dixon  (Chem. 
News^  54,  227 — 228). — From  the  author's  experiments,  it  is  shown 
that,  provided  due  precautions  are  taken  to  prevent  the  formation  of 
a  film  between  the  glass  and  the  mercury,  gases  may  be  safely 
preserved  over  mercury  for  a  considerable  time.  D.  A.  L. 

Cracking  Glass  with  Certainty.  By  E.  Beckmann  {Zelt.  anal. 
Chem.,  25,  530 — 531). — A  scratch  is  made  with  a  file;  at  both  sides 
of  this,  pads  of  wetted  filter-paper  are  wrapped  round  the  object, 
leaving  a  space  of  a  few  millimetres  between  them.  The  flame  of  a 
Bunsen  or  gas  blowpipe  is  applied  to  this  space,  when  the  crack  will 
be  carried  round  from  the  scratch  midway  between  the  two  pads. 

M.  J.  S. 

Apparatus  for  Chemical  Laboratories.  By  J.  Walter  (/.  pr. 
Clipm.  [2],  34,  427 — 432). — A  new  form  of  condenser,  and  flasks 
for  use  with  it,  both  for  orditary  and  fractional  distillation. 

G.  H.  M. 
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Action  of  Hypochloroiis  Anhydride  on  Iodine  Trichloride. 

By  H.  Bassett  and  E.  Fielding  (Chem.  News,  54,  205 — 20G).-  Iodic 
anhydride  is  the  main  product  of  tbe  reaction  when  solutions  of 
iodine  trichloride  and  hypochlorous  anhydride  in  carbon  tetrachloride 
are  mixed,  or  when  a  current  of  hypochlorous  anhydride  is  passed 
through  a  solution  of  iodine  trichloride,  or  even  over  solid  trichloride. 
In  the  last  case,  the  action  is  very  slow.  D.  A.  L. 

Saturation  of  Selenious  Acid  by  Bases.  By  C.  Blarez  {Compt. 
rend.,  103,  804— 806). —  With  cochineal  or  helianthin  (methyl- 
orange),  selenibus  acid  is  monobasic.  With  litmus,  it  is  monobasic  to 
ammonia,  lime,  strontia,  and  baryta,  but  if  soda  or  potash  is  used  the 
litmus  only  becomes  blue- violet  when  about  1*5  equivalent  of  alkali 
is  added.  With  phenolphthalein  and  potash,  soda,  ammonia,  lime  or 
strontia,  the  colour  change  takes  place  when  somewhat  more  than 
1"5  equivalent  of  alkali  is  added,  but  with  phenolphthalein  and  baryta 
selenious  acid  is  bibasic,  and  the  colour  chano^e  is  sharp  and  distinct. 

Selenious  acid  can  be  accurately  titrated  by  means  of  standard 
baryta  solution,  using  helianthin  or  phenolphthalein  as  indicator. 
The  baryta  has  double  the  value  with  the  first  indicator  that  it  has 
with  the  second.  Both  indicators  can  be  used  in  the  same  solution  ; 
the  rose  colour  of  the  helianthin  disappears  when  the  acid  is  half 
saturated,  and  the  rose  colour  due  to  the  change  of  the  phenol- 
phthalein becomes  visible  when  saturation  is  complete. 

As  no  basic  barium  selenite  is  formed  when  baryta  is  present  in 
excess,  an  excess  of  baryta  can  be  determined  by  means  of  phenol- 
phthalein and  a  standard  acid  in  the  liquid  containing  the  precipitated 
barium  selenite: 

Selenious  acid,  like  sulphurous  acid,  can  be>  estimated  in  presenx3e 
of  other  acids  by  means  of  baryta,  provided  that  the  total  basicity  of 
these  acids  is  indicated  by  helianthin.  Helianthin  and  phenol- 
phthalsin  are  both  added  to-  the  same  solution,  and  the  amount  of 
selenious  acid  is  calculated  from  the  quantity  of  baryta  solution 
required  to  produce  the  second  colour  change,  this  quantity  being 
exactly  half  that  which  would  be  required  to  neutralise  the  selenious 
acid  alone  with  phenolphthalein  as  the  indicator.  C.  H.  B. 

Formation  of  Nitrites..  By  S.  Kappel.  {Arch.  Phcurm..  [3],  24, 
897 — 900). — The  author  has  extended  his  observations  made  on  the 
action  of  copper,  iron,  and  zinc  in  contact  with  the  air,  and  solutions 
of  ammonia  and  the  fixed  alkalis  (Abstr.,  1883,  282,  286),  employing 
in  recent  experiments  magnesium,  aluminium,  and  tin.  Magnesium 
exposed  to  the  air  in  contact  with  aqueous  potash,  gave  small  quan- 
tities of  nitrous  acid,  ozone,  and  hydrogen  peroxide.  With  ammonia 
solution,  strong  indications  of  nitrous  acid  were  obtained.  Alumiiiiuiu 
in  potassium  hydrate  produced  nitrous  acid  readily,  even  in  the  cold, 
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nitric  acid  and  hydrogen  peroxide  were  also  easily  detected.  With 
ammonia  the  action  was  much  slower..  Tinfoil  gave  scarcely  any 
reaction  ;  nitroas  acid  was  not  produced,  but  hydrogen  peroxide  was 
perceptible.  J.  T. 

Compounds  of  Arsenious  Anhydride  with  Halogen  Salts. 
By  F.  RiJDORFF  (Ber.,  19,  2668 — 2679). — In  this  paper  the  preparation 
and  properties  of"  compounds  of  the  halogen  salts  of  the  alkali  metals 
with  arsenious  anhydride  are  described.  These  are  best  obtained  by 
passing  carbonic  anhydride  into  a  mixed  solution  of  potassium  arsenite 
and  the  halogen  salt.  These  compounds  separate  either  in  the  amor- 
phous form  or  in  indistinct  crystals,  of  the  general  formula  MX, 2 AsgOa, 
sparingly  soluble  in  water,  insoluble  in  alkaline  carbonates,  bat  very 
soluble  in  the  free  alkalis;  when  heated,  they  decompose  with  elimi- 
nation of  arsenious  anhydride,  the  compound  KI,2As.03  decomposing 
at  350°  ;  KBr,2Aso02  at  300°  ;  and  KCl,As203  at  240";  a  compound, 
KCl,2As203,  is  also  described.  The  ammonium  compounds 
NHiljAsoOg,  NH4Br,2As2C3,  and'  NF4Cl,As203,  are  also  described, 
those  of  sodium  being  reserved  for  a' future  communication. 

y.  H.  V. 

Some  Probable  New  Elements.  By  A.  PfeiNGLE  (Chem.  News, 
54,  167 — 168). — The  author  claims  to  have  discovered  some  new  sub- 
stances,, including  five  metals  and  a  substance  resembling  selenium, 
called  hesperismm,  in  some  "Lower  Silurian"  rocks,  situated  in  the 
county  of  Selkirk.  One  metal'is  said  to  be  like  iron,  but  gives  neither 
the  thiocyanate  nor  the  tannic  acid  reaction  ;  one  is  like  lead  in  appear- 
ance, is  easily  fused  and  volatilised;  and  yields  yellow  and!  green  salts  ; 
another  which  is  charcoal-black,  is  called  erehodium;  its  equivalent  is 
95*4,  and  it  forms  several  oxides.  A  fourth,  gadenium,  with  equivalent 
about  43*6,  a  light-grey  powder,  forms  a  red  monoxide  and  a  cream- 
coloured  dioxide,  yielding  respectively  white  and  yellow  salts. 
Another,,  poly  mnestum  (Pm),  is  a  rather  dark-coloured  metal,  with 
equivalent  about  74.  A  preliminary  description  of  four  oxixies,  PmO, 
PmOi,  Pm03,  and  (?)  PmOg,,  of  two  sulphides-,  PmS  and  PmS.,  and 
of  other  compounds  is  given.  D.  A.  L. 

Production  of  Alkali  Metals.  By  H.  Y.  Castner  (Chem.  News, 
54,  218 — 219). — Iron  reduced  by  hydrogen  or  carbonic  oxide  is 
mixed  with  tar  in  proper  proportions,  so  that  after  the  mixture  is 
coked  it  has  a  composition  about  =  FeC2.  The  coke  is  finely  ground, 
mixed  with  caustic  soda  (or  potash)'  in  proportions  =  3NaH0  + 
FeCg,  or  about  100  NaHO  to  15  of  coke.  This  mixture  is  introduced 
into  a  cast-iron  crucible,  and  heated  in  a  specially  arranged  furnace 
(described  in  the  paper).  The  reduction  and  distillation  commence  at 
a  temperature  of  luOO°.  When  the  operation  is  finished  the  crucible 
is  removed,  and  another  immediately  put  in  its  place.  The  residue 
consists  of  some  sodium  carbonate,  and  finely  divided  iron ;  the 
sodium  carbonate  is  recovered,  the  iron  used  to  make  fresh  reducing 
coke,  and  the  crucible  is  used  over  and  over  again.  The  advantages 
over  the  old  method  are  manifest.  D.  A.  L. 
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Crystalline  Scale  formed  in  the  Mamifacture  of  Sodium 
Hydrogen  Carbonate.  By  G.  W.  Lkighton  (Amer.  J.  Sci.,  32, 
318 — 319). — This  scale  was  formed  in  the  manufacture  of  sodium, 
hydrogen  carbonate  by  the  ammonia  process,  at  Syracuse,  New  York. 
It  was  deposited  on  the  inner  surface  of  an  iron  tank,  and  had  the 
appearance  of  boiler- scale,  being  1  to  2  inches  thick,  with  a  vitreous 
lustre,  and  a  greenish-grey  colour.  It  is  usually  covered  with  crystal 
planes,  proving  to  be  the  termination  of  prisms  (probably  monoclinic). 
Analysis  gave  the  following  results  : — 

NaCl.       NaaCOg.     MgCOg.    CaCOa.     FeCOa.      HgO.       CO2.         Total. 
22-23      40-62      31-57      3-56      0-08      0*63      0-64      99-33 

The  scale  is  evidently  a  triple  salt,  represented  by  the  formula 
MgCOajiSraaCOsjNaCl.  It  is,  in  fact,  a  definite  crystalline  product  of 
an  interesting  constitution,  not  unlike  that  of  several  well-defined 
mineral  species,  in  which  an  alkaline  chloride  appears  to  be  in  mole- 
cular combination  with  heterogeneous  materials.  B.  H.  B. 

Strontia  Dihydrate.  By  C.  Heyer  (Ber.,  19,  2684—2690).— 
When  strontium  hydroxide  is  heated  to  bright  redness,  it  is  converted 
into  strontium  oxide.  When  the  latter  is  exposed  to  air  saturated 
with  aqueous  vapour,  and  then  to  dry  air  at  the  ordinary  temperature, 
strontia  dihydrate,  SrO, 211^0,  is  obtained  as  a  white,  crystalline 
powder. 

Dry  strontia  dihydrate,  when  heated  with  dry  carbonic  anhydride, 
is  completely  converted  into  carbonate ;  the  monohydrate,  howeve?*, 
absorbs  only  traces  of  carbonic  anhydride.  The  water  in  the  dihy- 
drate was  determined  by  passing  dry  carbonit3  anhydride  over  the 
substance  for  five  hours  at  265°,  and  for  40  minutes  at  121-5°,  and 
absorbing  the  water  in  sulphuric. acid  bulbs.  These  results  are  not 
in  accordance  with  those  obtained  by  Scheibler  (Abstr.,  1886,  927). 

N.  H.  M. 

Calcium  Borate.  By  B.  Blount  (Chem.  News,  54,  208—209).— 
The  salt  obtained  by  fusing  freshly  calcined  lime  with  boric  anhydride 
over  a  Bunsen  burner  is  CaBiOv.  It  is  possible  that  the  salt  obtained 
on  a  platinum  wire  loop  before  the  blowpipe,  with  large  excess  of 
boric  anhydride,  contains  a  larger  proportion  of  boric  acid. 

D.  A.  L. 

Calcium  Ammonium  Arsenate  and  Calcium  Arsenates.     By 

C.  L.  Bloxam  (Chem.  News,  54,  168—170;  193 — 194). — In  a  previous 
communication  (Abstr.,  1886,  920),  mention  is  made  of  a  calcium 
ammonium  arsenate.  Various  observers  differ  as  to  the  composition 
of  this  salt  and  as  to  the  amount  of  water  it  contains.  The  amount 
of  water  appears  to  vary  somewhat  with  the  state  of  the  atmosphere, 
and  hence,  probably,  the  cause  of  the  difference  of  opinion  on  this 
joint.  It  is  now  shown  theoretically  and  experimentally  that  the 
precipitate  produced  by  arsenic  acid  in  a  solution  of  calcium  chloride 
containing  free  ammonia  has  the  following  composition  :  — 
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Air-dried CaNHiAsSOi  4-  TH^O. 

Dried  in  a  vacuum  over  salphuric  acid,  Ca3NH4H2(As04)3  +  3H2O. 

Dried  at  100° CaeNHiHsCAsOOe  +  SH^O. 

Ignited Ca2As207. 

It  is  suggested  to  use  the  precipitation  of  calcium  as  calcium  ammo- 
nium arsenate  for  quantitative  purposes  ;  it  is  convenient,  the  precipi- 
tate being  crystalline  and  bulky,  but  is  not  susceptible  of  such  great 
accuracy  as  the  oxalate  method.  It  is  recommended  for  checking 
hardness  determinations  in  water  analysis.  Its  various  advantages 
and  disadvantages  as  a  method  are  discussed.  On  evaporating  down 
a  hydrochloric  acid  solution  of  calcium  ammonium  arsenate  with 
platinic  chloride,  the  platinochloride  after  ignition  was  observed  to  be 
mixed  with  fine,  white,  opaque,  prismatic  crystals  of  the  orthoarsenate 
Ca3(As04)2,  insoluble  in  acids.  A  repetition  of  the  experiment  re- 
sulted in  the  production  of  a  substance  somewhat  similar  in  appearance, 
namely  the  raeta-arsenate  Ca(As04)2 ;  the  same  substance  is  formed 
when  mixtures  of  arsenious  anhydride  and  calcium  carbonate  are 
ignited,  and  is  left  as  an  insoluble,  crystalline  powder  when  the  ignited 
mass  is  treated  with  hydrochloric  acid.  D.  A.  L. 

Artificial  Lead  Silicate  from  Bonne  Terra,  Missouri.    By  H. 

A.  Wheeler  (Amer.  J.  Sci.,  32,  272— 273).— E.  S.  Dana  and  S.  L. 
Penfield  have  given  (Abstr.,  1886,  317)  some  crystallographic  deter- 
minations and  analyses  of  this  artificial  mineral  from  the  Desloge 
Lead  Co.,  of  Bonne  Terre.  Since  the  publication  of  that  paper,  the 
author  has  examined  some  specimens  in  the  metallurgical  collection 
of  Washington  University.  The  results  of  his  analysis  are  as 
follows : — 

SiOg.  PbO.  FegOa.       AI.2O3.         CaO.         MgO. 

I....      17-11         73-66        0-80        0-53        2-35        0-22 

II....      18-51         72-93        1-31        062        166        020 

CI.  NasO.        NiO.  Total. 

I  . . . .      0-08        2-22        306        10003 
II  ... .     undet.     undet.     undet.         95-23 

I,  coarse  crystals ;  II,  fine  crystals.  The  iron  in  these  analyses 
was  assumed  to  be  in  the  form  of  ferric  oxide.  B.  H.   B. 

Equivalent  of  Gadolinium  Oxide.  By  A.  E.  Nordenskiold 
(Compt,  rend.,  103,  795 — 798). — Gadolinium  oxide  is  the  mixture  of 
yttrium,  erbium,  and  ytterbium  oxides,  which  was  first  obtained 
from  the  gadolinite  found  at  Ytterby.  It  is  precipitated  by  ammonia 
and  ammonium  oxalate  as  well  as  by  potassium  sulphate,  and  the 
three  constituents  cannot  be  separated  quantitatively. 

The  gadolinium  oxide  obtained  from  kainosite,  the  silicocarbonate 
of  yttrium,  erbium,  and  ytterbium,  recently  discovered  at  Hittero,  in 
Norway,  has  tlve  molecular  weight  260" 2  if  0  =  16  and  the  formula 
of  the  oxide  is  taken  as  M2O3.  This  number  is  practically  identical 
with  the  molecular  weight  of  the  similar  mixture  of  oxides  obtained 
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by  different  observers  (Nordenskiold,  Lindstrora,  Engstrom,  Cleve) 
from  gadolinite,  kainosite,  azzhenite,  xenotime,  fergusonite,  clevite, 
fluocerite,  and  eudialite.  These  minerals  are  found  in  different 
localities,  and  contain  the  oxides  in  combination  with  different  acids, 
snch  as  silicic,  phosphoric,  niobic,  or  tantalic  acid.  Moreover,  the 
oxides  have  been  separated  by  somewhat  different  methods,  and  yet 
in  all  cases  the  greatest  variation  from  the  mean  value  for  the  mole- 
cular weight,  261*9,  is  one  per  cent.,  a  variation  which  is  within  the 
error  of  experiment,  and  is  not  greater  than  the  alterations  which 
have  been  made  in  recent  times  in  the  atomic  weights  of  some  of  the 
better  known  elements.  It  follows  therefore  that  gadoUnium  oxide, 
although  not  the  oxide  of  a  simple  substance^  hut  a  mixture  of  three 
isomorphous  oxides,  has  a  constant  molecular  weight,  even  when  obtained 
from  totally  different  minerals  found  in  widely  separated  localities.  This 
is  the  first  instance  of  the  coexistence  of  three  isomorphous  substances 
in  constant  proportions.  The  explanation  of  this  fact  seems  to  be  a 
problem  analogous  to  that  of  the  origin  of  the  minor  planets. 

C.  H.  B. 
Formation  of  Ultramarine  in  the  Wet  Way.  By  F.  Knapp 
(J.pr.  Cheni.  [2],  34,  328 — 340). — An  account  of  some  further  ex- 
periments on  the  formation  of  ultramarine  by  the  exposure  of  a  heated 
mixture  of  kaolin,  soda,  and  sulphur,  to  a  damp  atmosphere,  or  treat- 
ment of  the  same  with  liver  of  sulphur  (Abstr.,  1886,  306).  The 
various  conditions  necessary  for  success  are  discussed  in  full,  such  as 
the  degree  of  aggregation  of  the  liver  of  sulphur  and  the  form  of 
silicate  or  silica  used.  Thus  experiments  with  quartz  were  unsuc- 
cessful, and  those  with  silicic  acid  jelly  from  soluble  glass  led  to  the 
production  of  a  bluish-green  material,  which  turned  to  a  deep  blue 
on  warming.  Pure  alumina  led  to  no  result,  but  sodium  aluminate 
gave  a  very  satisfactory  product.  Salts  of  sodium,  such  as  the  thio- 
sulphate,  or  even  calcium  phosphate,  produced  very  fine  specimens  of 
ultramarine-blue.  V.  H.  V. 

Sodium  Bichromate.  By  A.  Stanley  (Chem.  News,  54,  194— 
196). —  Sodium  dichromate  crystallises  with  2  mols.  H2O,  in  prisms  and 
plates  belonging  to  the  triclinic  system;  its  sp.  gr.  is  2*5246  at  13°;  it 
is  deliquescent.  It  loses  1  mol.  H2O  below  75°,  and  all  below  100", 
leaving  a  light  brown,  anhydrous  salt,  which  fuses  to  a  transparent 
dark  red  liquid  at  320°,  and  on  cooling  crystallises  in  the  same  forms 
as  the  hydrated  salt.  When  treated  with  water,  the  anhydrous  salt 
causes  a  rise,  and  the  hydrated  salt  a  fall  in  temperature.  100  parts 
of  the  saturated  aqueous  solution  contain — 

Temperature..  0°        15°         30°        80°      100°      139° 

Parts  Na^CraOr     107'2     109*2     1166     142*8     162*8     209*7 

The  saturated  solution  boils  at  139°.  A  table  of  the  sp,  gr.  of  solu- 
tions of  various  strengths  is  given.  Sodium  dichromate  is  insoluble 
in  ether,  slightly  soluble  in  alcohol.  It  is  very  hygroscopic,  in 
48  hours  an  exposed  sample  absorbed  one-third  its  weight  of  water; 
a  sample  of   calcium  chloride  under  similar  circumstances  absorbed 
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nearly  its  own  weight  of  water.  It  decomposes  slightly  above  its 
melting  point,  and  at  a  dull  red  heat  leaves  sodium  chromate  and 
chromic  oxide.  In  its  reactions  generally  it  resembles  potassium 
dicbromate. 

By  dissolving  the  dicbromate  in  warm  aqueous  chromium  trioxide, 
the  tricbromate  separates  on  cooling  in  dark  red  crystals  ;  these  are 
very  soluble  in  water,  and  are  deliquescent. 

By  the  action  of  sodium  dicbromate  on  freshly  prepared  cupric 
hydroxide,  a  brown  powder  is  formed,  consisting  of  microscopic 
crystals  of  the  composition  Na2Cr04,CuCr207,2CuO  +  4H2O.  It  is 
almost  insoluble  in  water,  and  but  slightly  solable  in  alcohol.  It  loses 
all  its  water  below  100°,  and  partially  decomposes  at  higher  tempera- 
tures, cupric  oxide  separating. 

Magnesium  sodium  chromate,  prepared  by  neutralising  sodium 
dicbromate  with  magnesia,  crystallises  with  3  mols.  H2O,  in  yellow 
four-sided  prisms  and  plates.  It  is  soluble  in  water  and  alcohol,  but 
insoluble  in  ether.  The  3  mols.  H2O  are  driven  off  below  200"^,- 
leaving  a  dark  reddish-brown  powder,  which  fuses  at  a  red  heat  with 
partial  decomposition.  D.  A.  L. 

Reduction  of  Inorganic    Thio-salts   by   Hydrogen.    By    G. 

Kruss  and  H.  Solereder  {Ber.,  19,  2729 — 2739). — By  the  reduction 
of  molybdothio-salts  by  hydrogen  at  a  red  heat,  salts  of  a  lower 
molybdosulphide  could  not  be  obtained  ;  potassium  thiomolybdate  and 
ammonium  dithiomolybdate  are  gradually  reduced  to  a  mixture  of 
molybdenum  and  potassium  sulphide  and  to  molybdenum.  In  the  case 
of  ammonium  dithiomolybdate,  no  oxysulphide  could  be  obtained. 

Potassium  thallium  sulphide,  K2TI2S4,  behaves  in  a  similar  manner, 
being  reduced  to  potassium  sulphide  and  thallium. 

The  salts  of  such  thio-acids  as  remain  unchanged  in  a  current 
of  hydrogen  are  not  reduced;  for  example:  K2S,3ZnS  ;  K2S,3CdS, 
&c.  If  the  thio-acid  is  merely  reduced  to  a  lower  stable  sulphide, 
the  corresponding  thio-salt  yields  also  the  lower  sulphide  or  its 
thio-salt  in  the  case  of  its  having  the  properties  of  a  thio-acid. 
Examples :  K2S,3Cu2S,Cu,S2,  KaSjEczSg.  N.  H.  M. 

Atomic  Weight  of  Tungsten.  By  J.  Waddell  (Amer.  Chem.  /., 
8,  280 — 288). — Scheelite  was  decomposed  by  nitric  acid,  and  the 
impure  tungsten  trioxide  freed  from  silica  as  follows  : — The  mixture  is 
fused  with  an  equal  weight  of  hydrogen  potassium  sulphate  until  in 
a  state  of  limpid  fusion ;  the  cool  mass  is  digested  with  water  and 
filtered ;  water  containing  ammonium  carbonate  must  be  used  for  the 
further  washing  to  keep  the  fluid  from  running  through  turbid,  and 
to  assist  in  the  solution  of  the  tungstate.  If  the  silica  is  to  be  esti- 
mated it  will  probably  require  a  second  fusion,  &c.,  with  acid  potas- 
sium sulphate.  Another  method  of  separating  tungstic  acid  and 
silica  is  by  means  of  ammonia,  but  here  also  the  extraction  is  apt  to 
be  incomplete.  Commercial  metallic  tungsten  is  but  slowly  attacked 
by  acids,  it  cannot  be  fused  with  nitre  without  attacking  the 
crucible,  and  is  therefore  best  oxidised  by  a  current  of  air  at  a  red  heat. 
The  product  is  fused  with  sodium  carbonate,  and  after  dissolution 

i  2 
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filtered  from  unoxidised  material.  The  filtrate  boiled  with  ammonium 
carbonate  gave  a  small  precipitate  of  alumina.  To  remove  molyb- 
denum, tartaric  acid  is  added  (half  the  weight),  then  hydrochloric 
acid  (no  tungstic  acid  is  precipitated),  and  sulphuretted  hydrogen 
passed.  The  blue  filtrate  is  decolorised  by  a  current  of  air,  and 
the  tungsten  separated  in  11  fractions  by  boiling  with  hydrochloric 
acid.  Fractions  3,  7,  and  10  were  purified  for  determination  of  the 
atomic  weight  by  solution  in  ammonia,  reprecipitation  by  hydrochloric 
acid,  and  roasting  of  the  precipitate  in  a  current  of  air.  The  analysis 
was  efitected  by  heating  gradually  in  a  current  of  hydrogen,  using  a 
porcelain  boat  and  tube,  and  a  Fletcher's  blast  furnace.  No.  3  gave 
W  =  184-50,  No.  7  184-00,  and  No.  10  183-67,  when  0  =  16.  The 
first  number  is  to  be  considered  most  accurate,  namely,  W  =  184-50, 
0  =  16 ;  or  W  =  184-04,  0  =  15-96.  The  specific  gravity  of  this 
sample  of  metal  is  18-77.  H.  B. 

Compounds  of  Gold  and  Nitrogen.  By  F.  Raschig  (Annalen, 
235,  341 — 368). — Aurotis  oxide,  AuzO,  is  most  conveniently  prepared 
by  boiling  a  solution  of  mercurous  nitrate  with  an  excess  of  auric 
chloride,  as  described  by  Figuier  (Ann.  Ghim.  Phys.  [3],  11,  336). 
The  precipitate  dried  over  phosphoric  anhydride  contains  2  mols. 
H2O.  When  strong  ammonia  is  added  to  water  containing  aureus 
oxide  in  suspension,  a  black  explosive  powder,  NAugjNHs,  is  obtained. 
Boiling  with  water,  or  with  dilute  acids,  converts  the  ses qui- auroamine 
into  triauramine,  NAug.  Methylamine  also  acts  on  aureus  oxide, 
forming  diauromethijlamine,  NAJeAu2.  This  compound  also  loses  half 
its  nitrogen  when  boiled  in  water  for  15  minutes.  Gold  monoxide, 
AuO,  was  first  obtained  in  a  pure  state  by  Schottliinder  (Abstr.,  1883, 
853).  It  is  converted  by  strong  ammonia  into  the  very  explosive 
compound  sesquihydraurylamine,  NH3,N(AuOH);..  Warm  hydro- 
chloric acid  dissolves  two-thirds  of  the  gold,  but  one-third  is  left  in 
the  metallic  state.  On  boiling  with  water,  half  the  nitrogen  is 
expelled,  and  triliydraurTjlamine  remains.  Methylamine  unites  with 
gold  monoxide,  forming  the  compound  MeN(AuOH)3 ;  this  loses  half 
its  nitrogen  in  the  form  of  methylamine  when  boiled  in  water.  The 
author  confirms  the  accuracy  of  Dumns's  formula,  (AuN  -f  NH3)2  +  3H2O, 
for  the  fulminating  gold  prepared  by  the  action  of  ammonia  on  auric 
oxide,  AU2O3 ;  but  he  proves  that  the  substance  which  is  precipitated 
by  ammonia  from  a  solution  of  auric  chloride  is  a  mixture  of  the 
preceding  compound  and  auric  imidocliloride,  NH  \  AuCl.  The  latter 
compound  is  obtained  in  an  impure  state  when  a  few  drops  of 
ammonia  are  added  to  a  large  excess  of  auric  chloride.  Only  a  por- 
tion of  the  chlorine  can  be  removed  by  digestion  with  ammonia. 

Fulminating  gold  is  slowly  attacked  by  boiling  water,  losing 
ammonia.  Boiling  with  nitric  acid  renders  the  compound  more 
explosive.  Dilute  sulphuric  acid  does  not  liberate  ammonia,  but 
forms  a  very  explosive  substance  of  the  composition  (AuN2H3)4,H2S04. 

The  constitution  of  auric  diamine  is  represented  by  the  formula 
NH^'AulNH.  The  decomposition  it  undergoes  when  boiled  with 
water  is  probably  2NH2AUNH  =  NH  !  AuN  !  AuNH^  -\-  NH3. 

Methylamine  yields  a  yellow  precipitate  with  auric  chloride,  soluble 


INORGANIC  CHEMISTRY.  113 

in  an  excess  of  tlie  reagent.  On  warming  the  solution,  a  bit>wn  pre- 
cipitate which  contains  a  large  quantity  of  chlorine  is  deposited. 
Auric  oxide  yields  a  red  compound  with  methylamine. 

W.  C.  W. 
Complex  Inorganic  Acids.  By  W.  Gibbs  (Amer.  Ghem.  J.,  8, 
289 — 290). — Compounds  have  been  obtained  comparable  with  the 
chlorplatinophosphoric  acids  of  Schutzenberger.  These  compounds 
are  to  be  regarded  as  phosphoric  acid  in  which  one  atom  of  oxygen  is 
replaced  by  platinous  chloride,  bromide  or  oxide,  or  the  corresponding 
compounds  of  palladium,  iridium,  ruthenium,  and  osminm.  More- 
over the  phosphorus  may  be  replaced  by  arsenic  or  antimony.  The 
following  formulae  are  given  to  the  compounds  so  far  studied  r — 

As,03,3(As203,2PtO),5(N'H4)20  +  7H2O ; 
(As203,2PtCl2)K20  +  2H2O; 

2iW03,As203,3(As.A,2PtCl3),12Pt(NH3)40  +  60H,O- 
22W03,3As>03,3(As203,2PtO)6Pt(NH3)40  +  4OH2O; 
12Mo03,As203(As203,2PtO)2Pt(NH3)40  +  27H2O. 

H.  B. 

Roseo-rhodium  Salts.  By  S.  M.  Jokgensen  (/.  pr.  Chem.  [2], 
34,  394 — 406;  compare  Abstr.,  1883,  1058). — Uoseo-rhodium  nitrate, 
(Rh2,10NH3,2H2O)(NO3)6,  is  olDtained  by  adding  moderately  dilute 
nitric  acid  to  a  concentrated  solution  of  roseo-rhodium  hydroxide, 
when  it  separates  as  a  white  precipitate  consisting  of  microscopic, 
quadratic  tables.  It  loses  2  mols.  of  water  at  100",  and  is  converted 
into  nitratopurpureo-rhodium  nitrate.     It  is  easily  soluble  in  water. 

Roseo-rhodium platinocJiloride  nitrate,  (Rh2,10NH3,2H2O)(NO3)2PtCl6 
+  2H2O,  is  obtained  as  a  beautiful,  orange-yellow,  crystalline  pre- 
cipitate on  adding  hydrogen  platinochloride  to  a  solution  of  the 
nitrate.  It  easily  loses  2  mols.  of  water  at  100°,  the  other  2  mols. 
are  given  off  more  slowly,  and  nitratopurpureo-rhodium  platinochloride 
is  formed ;  on  treating  this  with  dilute  hydrochloric  acid  all  the 
platinum  is  dissolved,  leaving  white  nitratopurpureo-rhodium  chloride 
undissolved.  A  solution  of  the  latter  in  water  gives  with  sodium 
dithionate  a  precipitate  of  the  characteristic  nitratopurpureo-dithionate. 

Roseo-rhodium  hromide,  (Rh2,10NH3,2H2O),Brfi,  is  prepared  by  adding 
concentrated  hydrogen  bromide  to  a  solution  of  roseo-rhodium 
hydroxide.  It  forms  a  crystalline  powder  consisting  of  small  octo- 
hedrons  or  six-sided  tables.  At  100°,  it  loses  2  mols.  H2O  and  is 
converted  into  the  bromopurpureo-bromide.  It  is  easily  soluble  in 
cold  water,  and  its  aqueous  solution  gives  the  same  reactions  as  the 
nitrate. 

Roseo-rhodium  sulphate^  (Rh2,10NH3,2H2O) (804)3  +  2H2O,  is  pre- 
pared by  saturating  the  hydroxide  with  dilute  sulphuric  acid,  and 
precipitating  with  alcohol.  It  forms  a  white  precipitate  of  very  small 
octohedral  crystals.  J  In  contrast  to  the  other  roseo-rhodinm  salts,  it  is 
not  converted  into  the  purpureo-salt  by  solution  in  boiling  water;  it 
crystallises  in  large,  quadratic  prisms,  terminated  by  a  quadratic 
pyramid,  apparently  isoraorphous  with  roseocobalt  sulphate.  At  100°, 
it  quickly  loses  4  mols.  H2O,  and  then  more  slowly  another  ^  mol., 
undergoing  a  similar  change  to  the  analogous  roseocobalt  salt,  form- 
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ing  Inteo-salts.  An  aqueous  solution  gives  all  the  reactions  of  the 
nitrate;  with  potassium  iodide,  it  gives  a  white  precipitate,  consisting 
of  microscopic  octohedrons  of  the  roseoiodide  sulphate^ 

(Rh,,10NH3,2H,O)I.(SO4)2. 

J^.o.seo-ry^o(^/''wm joZa^l7^oc/iZor^We  .si//p/i«fe,  (Rhg,! 0NH3,2H2O)PtClfj(SO4)2, 
is  obtained  as  a  beautiful,  silky,  buff  precipitate  of  very  thin  six-sided 
tables,  by  adding  a  solution  of  hydrogen  platinochloride  to  a  cold 
solution  of  the  roseo-sulphate.  It  seems  to  be  isomorphous  with  the 
corresponding  roseo-  and  luteo-salts  of  cobalt  and  chromium. 

Boseo-rhodium  orthopho^phate,  (Rh2,10NH3,2H2O)(PO4H)3  +  4H2O, 
is  prepared  by  adding  a  10  per  cent,  solution  of  phosphoric  acid  to  a 
concentrated  solution  of  the  hydroxide.  It  forms  a  white,  crystalline 
powder  which  behaves  like  the  corresponding  cobalt  salt. 

Sodium  roseo-rhod.lum  pyrophosphate,  (Ilh2,10NH3,2H2O),P2O7N'a  + 
23H2O,  is  obtained  by  adding  sodium  pyrophosphate  to  a  solution  of  the 
hydroxide  in  dilute  hydrochloric  acid  until  the  amorphous  precipitate 
at  first  formed  is  redissolved  ;  on  shaking,  the  salt  then  separates  as  a 
silky,  white  crystalline  precipitate.  It  agrees  in  all  respects  with  the 
cobalt  salt. 

Rosco-rhodium  cohalticyanide,  (Rh2,10NH3,2H2O),CO2Cyio,  is  obtained 
as  small  pale-yellow  crystals  on  adding  a  solution  of  potassium  cobalti- 
cyanide  to  the  hydroxide,  neutralised  with  dilute  sulphuric  acid. 

G.  H.  M. 

Nitratopurpureo-rhodium  Salts.  By  S.  M.  Joegeksen  (J.  pr. 
Chei7i.  [2],  34,  40v — ^09). — Niti^atopuypureo-rhodium  nitrate, 

(NO3)2(Rh„10NH3)(NO3)4, 

is  easily  obtained  by  heating  the  roseonitrate  or  by  dissolving  this  salt 
in  hot  water,  adding  an  equal  volume  of  concentrated  nitric  acid, 
heating  the  mixture  for  some  time  on  the  water-bath  and  then  allow- 
ing it  to  cool,  when  the  salt  separates  in  small,  octohedral,  white 
crystals  with  a  greenish-yellow  tinge.  Heated  over  a  flame,  the  salt 
explodes.     It  is  only  slightly  soluble  in  water. 

Nitratopurpureo-rhodium  chloride,  (NO3)v(Rh2,10NH3)Cl4,  is  obtained 
as  a  pale  greenish-yellow  precipitate  on  filtering  a  cold  solution  of  the 
nitrate  into  an  ice-cold  mixture  of  3  vols,  hydrochloric  acid  and  1  vol. 
water.     An  aqueous  solution  gives  all  the  reactions  of  the  nitrate. 

Nitratopurpureo-rhodium  dithionate,  (NO3)2(Rh2,10NH3)(S2O6)2  + 
2H2O,  is  prepared  by  precipitating  a  cold  saturated  solution  of  the 
nitrate  or  chloride  with  sodium  dithionate.  It  forms  white,  silky 
X-shaped  aggregations  resembling  the  corresponding  cobalt  salt. 
The  air-dried  salt  loses  all  its  water  at  100°.  It  is  quite  insoluble  in 
water.  G.  H.  M. 

Xantho-rhodium  Salts.  By  S.  M.  Jorgensen  (/.  pr.  Chem.  [2],  34, 
4^l(J—4'2S).^Xantho-rJiodium  nitrate,  (NO2)2(Rh2,10NH)(3N'O3)4,  is  pre- 
pared by  dissolving  the  chloropurpureochloride  in  dilute  sodium 
hydroxide  on  the  water-bath,  and  then  adding  pure  sodium  nitrite  and 
dilute  nitric  acid  ;  the  salt  separates  as  a  white,  crystalline  powder 
which  can  be  recrjstallised  from  hot  water.      Heated  over  a  flame,  the 
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salt  explodes  and  leaves  a  voluminous  residue  of  rhodium.  The 
xanthonitrate  is  fairly  soluble  in  cold,  easily  in  hofc  water ;  insoluble 
in  alcohol.  Its  aqueous  solution,  unlike  that  of  the  nitratonitrate, 
is  not  converted  into  the  roseonitrate  by  boiling.  It  is  also  unacted 
on  by  sodium  hydroxide,  ammonium  sulphide,  &c. 

Xantho-rhodium  chloride,  (NO2)2(R'h2,10NH3)Cl4,  is  prepared  in  the 
same  way  as  the  nitrate,  adding  dilute  hydrochloric  acid,  however, 
instead  of  nitric  acid  after  the  sodium  nitrite,  when  the  salt  separates 
as  a  white  powder ;  or  from  the  nitrate,  by  filtering  a  concentrated 
solution  of  the  latter  into  dilute  hydrochloric  acid,  the  addition  of 
alcohol  then  throws  down  a  yellowish- white  precipitate  of  small  octa- 
hedrons. When  heated,  the  salt  is  decomposed,  and  leaves  a  residue 
of  pure  rhodium.  Treated  with  silver  oxide  and  water,  the  chloride 
yields  a  solution  o^ xantho-rhodium  hydroxide^  which  behaves  as  a  strong 
alkali. 

Xantho-rhodium  platinochloride,  (NO2)X^^^2jl0^Il3)(PtCl6)2,  is  ob- 
tained as  a  buff-coloured  precipitate  consisting  of  microscopic  needles 
by  adding  hydrogen  platiriochloride  to  a  solution  of  the  nitrate.  This 
salt  is  analogous  to  the  corresponding  cobalt  and  chromium  salts. 

Xantho-rhodium  bromide,  (NO2)2(Rh2,10N"H3)Br4,  is  obtained  as  a 
white,  crystalline  precipitate  on  adding  concentrated  hydrobromic  acid 
to  a  cold  solution  of  the  nitrate.  It  is  easily  soluble  in  water,  and  the 
solution  gives  all  the  reactions  of  the  nitrate. 

Xantho-rhodium  dithionate,  (NO,)2(Rh2,10NH3) (8306)2  +  2H:,0,  is 
prepared  by  filtering  a  cold  solution  of  the  nitrate  into  an  excess  of 
sodium  dithionate.  It  forms  a  white,  crystalline  precipitate  consisting 
of  microscopic  prisms.     It  loses  all  its  water  at  100°. 

Xantho-rhodium  sulphates  are  prepared  by  treating  the  chloride  with 
strong  sulphuric  acid,  &c.    (a)  The  normal  salt, 

(NO2)2(Rh2,10NH3)(SO4)2, 

crystallises  in  flat,  brilliant,  needles  many  centimetres  long.  It  may 
also  be  obtained  by  precipitating  a  solution  of  the  acid  salt  with 
alcohol.  The  salt  explodes  on  heating.  With  a  solution  of  iodine  in 
potassium  iodide,  it  yields  a  periodide. 

(6)  The  acicZsalt,  2[(NO.3)2(Iih2,10NH3)(SO4)2],(H2SO4)„  crystallises 
in  long,  white  needles.  The  salt  decomposes  quietly  on  heating,  leaving 
the  rhodium  in  pseudomorphs  of  the  crystals. 

Xantho-rhodium  silicoflaorlde,  (NO2)2(I^h2,10NH3)(SiF6)i,  is  obtained 
as  a  snow-white,  silky  precipitate  on  adding  a  cold  solution  of  the 
nitrate  to  an  excess  of  hydrofluosilicic  acid.  Under  the  microscope, 
it  consists  of  small  rhombic  tables  resembling  the  chloropurpureo- 
rhodium  silicofiuoride.  Dilute  nitric  acid  decomposes  it,  forming  the 
nitrate  and  free  acid. 

Xantho-rhodium  oxalate,  (NO2)2(R'li2,10NH3)  (0204)2,  is  obtained  as  a 
white  precipitate  consisting  of  microscopic  prisms,  by  adding  a  solu- 
tion of  the  nitrate  to  excess  of  ammonium  oxalate.  Nitric  acid 
decomposes  it  in  the  same  way  as  the  silicofiuoride. 

The  roseo-  and  purpureo-  as  well  as  the  xantho-salts  of  rhodium 
show  a  most  unmistakable  resemblance  to  those  of  cobalt  and  chro- 
mium.    The  xantho-rhodium  salts  are,  however,   much  more  stable 
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than  those  of  cobalt  and  chrommm.  The  nitrate  is  especially  so, 
showing  that  the  xantho-salts  are  really  nitritopurpureo-salts.  The 
great  stability  of  the  nitrate  is  partly  accounted  for  by  the  nature  of 
the  metal,  and  also  probably  partly  by  the  fact  that  pentad  nitrogen 
is  combined  with  pentad  nitrogen,  thus  : — 

0 :  N'O^ 

II     >(Co2,10NH3)(NO3)4. 
0  :  N-C^  G.  H.  M. 


Mineralogical   Chemistry. 


Twin  Crystal  of  Molybdenite.  By  W.  E.  Hidden  (Amer.  J.  Sci., 
32,  210). — This  crystal  was  found  near  Renfrew,  Canada,  with  other 
remarkable  crystals,  some  of  which  weighed  nearly  a  pound.  The 
method  of  twinning  seems  to  prove  that  molybdenite  should  be 
referred  to  the  hexagonal  system.  B.  H.  B. 

Limonite-pseudomorphs  after  Iron  Pyrites.  By  J.  G.  Meem 
(Amer.  J.  8ci.,  32,  274 — 276). — These  limonite  pseudomorphs  are 
found  near  Lexington,  Rockbridge  Co.,  Virginia,  occurring  in  the 
soil.  In  colour  they  vary  from  light-brown  to  almost  black.  Most  of 
the  crystals  have  undergone  a  complete  alteration,  there  being  no 
iron  pyrites  visible  to  the  naked  eye.  In  some,  the  unaltered  iron 
pyrites  is  found  forming  a  nucleus  at  the  centre,  in  others  it  forms 
the  bulk  of  the  crystal.  The  most  common  form  of  these  pseudo- 
morphs is  the  octahedron;  this  generally  occurs  combined  with  the 
cube.  On  nearly  all  the  octahedral  faces,  striations  running  at  right 
angles  to  the  edges  of  these  faces  are  observed.  (Compare  Abstr., 
1886,  992.)  B.  H.  B. 

Brookite  from  Magnet  Cove,  Arkansas.  By  E.  S.  Dana  (Amer. 
J.  Sci.,  32,  314— 317).— S.  L.  Penfield  (Abstr.,  1886,  989)  described 
a  crystal  of  brookite  of  unusual  form,  from  Magnet  Cove.  The  author 
has  studied  the  large  series  of  brookite  crystals  from  this  locality  in 
the  collection  of  C.  S.  Bement.  The  planes  he  has  determined  on 
these  crystals  are  as  follows: — Pinacoids,  ooPoo,  OP;  prisms,  coP2, 
ooP,  ooP^,  new;  brachydome,  2Pc^;  pyramids,  ^P,  ip-2,  JP|,  1P2. 

B.  H.  B. 

Turquois  from  New  Mexico.  By  F.  W.  Clarke  and  J.  S. 
DiLLER  (Amer.  J.  ScL,  32,  2 LI — 217). — At  Los  Cerillos,  New  Mexico, 
about  22  miles  south-west  of  Santa  Fe,  are  mines  of  turquois  which 
have  been  worked  for  centuries.  The  turquois  has  never  been  fully 
analysed.  It  occurs  buried  in  its  matrix,  sometimes  in  nodules,  often 
in  veins.  It  varies  in  colour  from  pure  sky-blue  to  dark-green.  For 
analyses,  three  typical  samples  were  selected — 1,  bright  blue,  faintly 
translucent;  2,  pale-blue,  opaque,  earthy,  sp.  gr.  2*805  ;  3,  dark-green, 
opaque.     The  results  were  as  follows  :  — 
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AljOg-         I'esOg. 

H20. 

V                   V               -^ 

P2O5. 

CuO. 

SiOo. 

CaO. 

Total. 

19-80 

39-53 

31-96 

6-30 

1-15 

0-13 

98-87 

19-60 

36-88        2-40 

32-86 

7-51 

0-16 

0-38 

99-79 

18-49 

37-88        4-07 

28-63 

6-56 

4-20 

— 

99-83 

In  discussing  these  results,  it  is  advisable  to  compare  them  with, 
the  figures  given  by  Church  for  the  Persian  variety  {Ghem.  News,  10, 
290),  and  with  those  given  by  Moore  (Abstr.,  1885,  958)  for  Cali- 
ifornian  turquois,  pseudoraorphous  after  apatite.  These  analyses,  ignor- 
ing the  dark-green  variety  (3),  agree  well  with  each  other  in  their 
atomic  ratios.  The  turquois  is  shown  by  these  analyses  to  be  a  vari- 
able mixture  of  the  salts,  2Al203,P205,5H20,  and  2CuO,P205,4H20. 
The  former  formula  may  be  regarded  as  that  of  normal  turquois,  and 
may  be  within  Al2HP04(OH)4.  The  copper  salt  to  which  the  mineral 
owes  its  colour  is  to  be  considered  as  an  impurity,  a  view  confirmed 
by  the  analysis  of  the  dark-green  variety  (3). 

A  microscopic  study  of  the  turquois  indicates  that  the  mineral  may 
have  been  derived  from  the  alteration  of  another  substance  (apatite) 
with  which  the  vein  was  formerly  filled.  The  turquois-bearing  rock 
appears  to  be  eruptive,  and  probably  of  tertiary  age.  Under  the 
microscope,  it  is  seen  to  be  composed  of  felspar,  with  a  considerable 
amount  of  biotite,  epidote,  iron  pyrites,  limonite,  and  some  amorphous 
substance.  B.  H.  B. 

A  Remarkable  Crystal  of  Herderite.  By  W.  E.  Hidden  (Amer. 
J.  Sci.,  32,  209). — This  crystal  was  found  at  the  locality  near  Stone- 
ham,  Maine  (Abstr.,  1884,  827,  1102).  Excepting  8P2,  coP2,  and 
coP3,  all  the  planes  observed  in  the  American  crystals  occur  on  this 
crystal,  and  one  new  plane,  Fob,  is  seen  to  be  present.  The  crystal 
has  a  diameter  of  25  mm.,  and  in  point  of  size  and  perfection  is  un- 
equalled. The  planes  occarring  are  13  in  number,  with  several  others 
slightly  indicated.  The  mean  index  of  refraction  for  this  species  for 
yellow  rays  is  found  by  Des  Cloizeaux  to  be  1-609.  B.  H.  B. 

Pseudomorphs  of  Garnet.  By  S.  L.  Penfield  and  P.  L.  Sperry 
Amer.  J.  Sci.,  32,  307 — 311). — Pseudomorphs  of  garnet  occur  in 
abundance  in  a  bed  of  chloritic  schist  overlying  the  great  magnetite 
bed  of  the  Spurr-Michigamme  iron  range.  The  crystals  are  invariably 
dodecahedral,  varying  in  sp.  gr.  from  4-11  to  3-22 ;  the  heaviest 
crystals  being  nearly  pure  garnet,  and  the  lightest  ones  almost  wholly 
the  decomposition  product.  Analysis  of  the  garnet  and  of  the  decom- 
position products  gave  the  following  results  : — 


SiOs. 

AI2O3. 

FeaO;,.       FeO.        MnO.       MgO. 

CaO. 

I. 

38-03 

20-83 

—        36-15       2-14      0-97 

2-73 

II. 

27-45 

19-53 

6-26      29-42        —        6-04 

— 

III. 

29-08 

19-94 

Na..O. 

I.    — 

II.     0-42 

3-91       30-48       0-20       5-56 
K2O.         HoO.         Total. 
—           —        100-85 
2-64         7-50         99-26 

0-25 

III.    0-29 

3-66        6-53        99-90 
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I,  pure  garnet ;  II,  decomposition  product  from  a  crystal  having  a 
Bp.  gr.  of  3281 ;  III,  the  same  from  a  crystal  having  a  sp.  gr.  of  3'22. 
Tl)e  decomposition  product  appears  to  be  closely  related  to  Sand- 
berger's  a.phrosiderite.  The  material  in  which  the  garnets  are 
eaibedded  is  a  ferriferous  chlorite,  differing  from  the  alteration  product 
of  the  garnet,  and  agreeing  closely  with  thuringite. 

The  pseudomorph  garnets  from  Salida,  Chaffee  Co.,  Colorado,  differ 
from  the  Lake  Superior  garnets  in  that  the  decomposition  product 
forms  only  a  coating,  whilst  the  interior  of  the  crystal  is  quite  homo- 
geneous. The  following  are  analyses  (I)  of  the  pure  garnet,  sp.  gr. 
4'163,  and  (II)  of  the  decomposition  product,  after  deducting  1"04 
per  cent,  of  garnet : — 

SiOs.  AI0O3.  FeO.  MnO.        MgO.  CaO. 

I.    37-61         22-70        38-83        1-12        3-61         1-44 

II.     28-20        22-31         19-11  —        17-68        0-48 

NagO.         KaO.  H.O.  Total. 

I.       —  —  —  100-31 

II.     0-72         1-03        10-90        100-43 

The  changes  which  have  been  previously  noted  in  garnet,  differ  from 
those  described  by  the  authors,  in  that  they  have  been  the  alteration 
of  pyrope  into  ripidolite  or  serpentine-like  magnesium  silicates. 

B.  H.  B. 

Phenacite  from  Colorado.  By  W.  E.  Hidden  (Amer.  J.  ScL, 
32,  210 — 211). — Since  the  original  announcement  of  the  discovery 
by  the  author,  of  phenacite  at  Florissant  (Abstr.,  1885,  878),  many 
additional  crystals  have  been  found  ;  the  best  of  them  being  sent  to 
Professor  Des  Cloizeaux  for  examination.  He  observed  12  planes, 
amongst  which  ^P2  is  new  for  this  species.  B.  H.  B. 

North  Carolina  Mineral  Localities.  By  W.  E.  Hidden  and  A. 
Des  Cloizeaux  (Amer.  J.  Sci.,  32,  204 — 208). — Spodumene  has  been 
discovered  in  Sharpe's  Township,  Alexander  Co.  Physically  the 
emerald-green  spodumene  (hiddenite)  found,  is  identical  with  the 
yellow  spodumene  (triphane)  of  Brazil.  The  three  indices  of  refrac- 
tion were  found  to  be  :  a  =  1'677;  /S  =  1-669 ;  o^  =  1-651  for  yellow 
rays. 

Blade  tourmaline,  noteworthy  from  the  brilliancy  and  number  of 
the  planes  presented,  occurs  at  the  same  locality.  Twelve  planes  have 
been  identified. 

Xenotime  was  discovered  about  3  miles  east  of  the  Emerald  and 
Hiddenite  Mine,  in  Alexander  Co.  The  colour  of  the  crystals  is  hair- 
brown,  and  some  of  them  are  perfectly  transparent.  Sp.  gr.  4*45  to 
4-52.     The  cleavage  is  prismatic,  and  the  habit  long  prismatic. 

Twin  crystals  of  monazite  occur  with  the  xenotime.  Few  finer 
examples  of  this  rare  mineral  have  ever  been  found.  The  crystals  are 
transparent,  red,  and  highly  polished.  They  vary  in  size  from  4  to 
20  mm.  in  length  and  thickness.  They  are  prismatic  from  an  un- 
usual extension  of  +  P  and  +  Poo.  A  distinct  but  imperfect  cleavage 
parallel  to  the  clinopinacoid  was  observed  on  several  crystals,  whilst 
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the  common  basal  cleavage  was  absent.  Tbe  fact  that  common 
monazite  is  described  as  having  perfect  basal  cleavage  suggests  that 
the  difference  may  be  due  to  the  thorium  silicate  often  present  as  an 
impurity. 

Quartz  crystals  with  basal  plane. — Genuine  basal  planes  are  of  very 
rare  occurrence  in  the  so-called  basal- plane  quartz  crystals  from  North 
Carolina.  In  most  cases,  the  planes  observed  have  been  produced  by 
compression  or  juxtaposition,  and  when  carefully  measured  do  not 
meet  the  requirements.  B.  H.  B. 

Mica  from  Leon  Co.,  Texas.  By  Gr.  W.  LEroHTON  (Amer.  J. 
Sci.,  32,  3L7 — 318). — This  mica  attracted  notice,  as  it  presents 
characters  intermediate  between  those  of  the  vermiculites  and  the 
muscovites.     Analysis  gave  the  following  results  : — 

SiOg.       AI2O3.      FeaOg.      MgO.      CuO.      NagO.       K2O.      HoO.      Total. 
48-95      25-17      9-40      1-69     trace     trace     11-08     4-31     100-60 

This  composition  agrees  very  closely  with  that  of  the  mica  from 
Hirschburg.  It  appears  to  be  an  early  stage  in  the  alteration  of 
muscovite  to  vermiculite.  B.  H.  B. 

Ceriferous  Hainstadt  Clays.  By  J.  R.  Strohecker  (Chem. 
News,  54,  207 — 208). — The  author  replies  to  the  criticisms  of  Blom- 
strand  and  of  Schertel  (Abstr.,  1886,  678)  and  re-affirms  the  correct- 
ness of  his  statements  (Abstr.,  1886,^314,  424)  as  to  the  presence  of 
the  cerium  metals  in  these  clays. 

Crystalline  Structure  of  Iron  Meteorites.  By  0.  W.  Hunt- 
ington (Amer.  J.  Sci.,  32,  284 — 303). — From  an  exhaustive  study  of 
the  very  large  collection  of  meteorites  at  Harvard  College,  the  author 
concludes  that  many  of  the  masses  of  meteoric  iron  now  known  are 
cleavage  crystals,  broken  off  probably  by  the  impact  of  the  mass 
against  the  atmosphere.  These  masses  show  cleavages  parallel  to  the 
planes  of  all  the  three  fundamental  forms  of  the  isometric  or  regular 
system.  The  Widmanstatten  figures  and  Neumann  lines  are  sections 
of  planes  of  crystalline  growth  parallel  to  the  same  three  fundamental 
forms  of  the  isometric  system.  On  different  sections  of  meteorites, 
Widmanstatten  figures  and  Neumann  lines  can  be  exhibited  in  every 
degree  with  no  break  where  a  natural  line  of  division  can  be  drawn. 
The  features  of  the  Widmanstatten  figures  are  due  to  the  elimination 
of  incompatible  material  during  the  process  of  crystallisation. 

The  results  of  this  investigation  confirm  the  theory  that  the  process 
of  crystallisation  must  have  been  very  slow  ;  the  most  probable  theory 
of  the  origin  of  meteorites  seems  to  be  that  these  masses  were  thrown 
off  from  a  sun  among  the  fixed  stars,  and  that  they  were  slowly 
cooled,  while  revolving  in  a  zone  of  intense  heat.  B.  H.  B. 

New  Meteoric  Iron  from  Texas.  By  W.  E.  Hidden  (Amer.  J. 
Sci.,  32,  304 — 306). — This  meteorite  was  found  in  1882,  in  Maverick 
Co.,  Texas.     It  weighs  97^  lbs.,  and  measures  12  by  10  by  6  inches 


120  ABSTRACTS  OF  CHEMICAL  PAPERS. 

in  its  tliree  diameters ;  its  shape  being  a  nearly  symmetrical  ovoid, 
somewhat  flattened.  The  surface  is  quite  smooth,  and  coated  with 
the  usual  thin  black  crust.  When  a  small  surface  is  etched  a  peculiar 
appearance  was  presented.  There  are  no  Widmanstatten  figures, 
except  in  traces.  There  are,  however,  two  series  of  fine  lines,  cross- 
ing each  other  at  angles  of  70°  and  110°,  which  the  author  concludes 
to  be  due  to  twinning  lamellaB.  The  metal  is  of  unusual  whiteness, 
and  is  very  soft.     Analysis  gave  the  following  results  : — 


Fe. 

P. 

Ni  +  Co. 

Total. 

Sp.  gr. 

94-90 

0-23 

(4-87) 

100-00 

7-522 
B.  H, 

B 

Meteoric  Iron  from  Glorieta  Mt.,  New  Mexico.  By  G.  F.  Kunz 
(Amer.J.  Sci.,  32,  311 — 313). — Since  the  publication  of  the  account 
of  the  three  masses  of  meteoric  iron  from  Glorieta  Mt.  (Abstr.,  1886, 
321),  three  more  masses  of  the  meteorite  have  been  found  by  J.  H. 
Bullock,  and  a  small  piece  was  found  by  a  Mexican,  but  it  dis- 
appeared before  it  could  be  secured.  Seven  fragments  have  thus  far 
been  obtained.  No.  4  weighs  2-65  lbs. ;  No.  5,  2-48  lbs. ;  and  No.  6, 
2*31  lbs.  All  these  fragments  are  figured  and  described  by  the 
author. 

A  meteorite  was  recently  presented  to  the  Colorado  Scientific 
Society  by  the  Boston  and  Colorado  Silver  Mining  Company,  who  re- 
ceived it  from  Albuquerque,  Mew  Mexico,  as  silver  bullion.  Its 
weight  before  cutting  was  about  5  lbs.  An  analysis  of  the  iron  gave 
the  following  results  : — 

Fe.  Ni.         Co.         Cu.        Zn.         C.  P.  S.  Si.       Total. 

88-76     9-86     0-51     0*03     0-03     0*41     0*18     0*01     0-04    99-83 

The  striking  similarity  between  this  analysis  and  that  of  the  Glorieta 
meteorite,  leads  the  author  to  believe  that  this  iron  is  the  seventh 
fragment  of  the  meteorite  found  by  the  Mexican,  and  mistaken  by 
him  for  silver  bullion.  B.  H.  B. 

T-wo  hitherto  undescribed  Meteoric  Stones.     By  E.  S.  Dana 

and  S.  L.  Penfikld  {Amer.  J.  Sci.,  32,  226—231). — 1.  Meteorite  from 
Utah. — This  was  found  in  1869,  in  the  prairie  between  Salt  Lake  City 
and  Echo,  and  is  now  in  the  Yale  collection.  Its  weight  is  875  grams. 
It  is  oblong  in  shape,  about  12  cm.  long,  and  9  cm.  in  its  greatest 
width.  The  surface  is  comparatively  smooth ;  the  colour  of  the  crust 
being  reddish-black.  The  interior  of  the  stone  is  of  a  dark  bluish- 
grey  colour,  distinctly  mottled  by  its  chrondritic  character,  and 
showing  a  rather  large  proportion  of  iron  irregularly  distributed 
through  it,  with  minute  patches  of  troilite.  Olivine  is  the  most 
prominent  constituent,  Bronzite  appears  in  irregular  crystal  frag- 
ments scattered  through  the  mass,  and  plagioclase  felspar  is  sparingly 
present  in  crystalline  fragments.  The  sp.  gr.  of  the  meteorite  was 
found  to  be  366.  Analysis  gave  17*16  per  cent,  of  nickeliferous  iron, 
and  82-84  per  cent,  of  the  mineral  part,  including  the  troilite  and 
silicates.     The  iron  gave  on  analysis — . 
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Fe. 

Ni. 

Co. 

Cu. 

Total. 

91-32 

8-04 

0-60 

0-04 

100-00 

The  mineral  portion  was  divided  into  : — Soluble  in  hydrochloric  acid  ; 
troilite,  6*70  per  cent,  with  0-62  of  NiS  ;  silicates,  48-85  per  cent. 
Insoluble  in  hydrochloric  acid,  including  chromite,  43-97.  Water 
1-14.     Total,  100-66. 

Analyses  of  the  soluble  (I)  and  insoluble  (II)  portions  gave : — 

SiOs.  AI2O3.  FeO.  MgO.  CaO.         Na^O. 

I.  40-33         0-51        21-33         35-15        1-66        0-33 

II.  54-83        4-82  8-64        24-56        3-34        1-98 

KgO.  PoOg.  Chromite.  Total. 

I.     0-04  0-65  —  100-00 

II.     012  —  1-71  100-00 

The  composition  of  the  insoluble  part  implies  that  it  is  made  up  of 
brouzite  with  a  little  plagioclase.  The  Chantonnay  meteorite  seems 
to  bear  the  closest  resemblance  to  the  new  stone. 

2.  Meteorite  from  Gape  Girardeau,  Missouri. — This  stone  fell  at 
3  P.M.,  on  August  14,  1846,  accompanied  by  a  loud  report.  It  became 
the  property  of  the  Yale  Museum  several  years  ago.  The  stone  in 
the  museum  consists  of  two  parts  fitted  together,  and  weighing 
together  2058  grams.  The  general  shape  of  the  stone  is  roughly 
rectangular,  with  dimensions  of  12  by  10  by  10  cm.  The  surface  is 
smooth,  and,  where  fresh,  is  of  a  light  grey  colour.  The  metallic 
particles  are  scattered  uniformly  through  the  mass.  The  chondritic 
character  is  distinct.  The  sp.  gr.  of  the  stone  was  found  to  be  3*67. 
The  analysis  showed  a  relation  of  native  iron  to  troilite  and  silicates 
very  near  that  of  the  Utah  meteorite,  namely,  17-90  to  82-10  per  cent. 
The  iron  gave  on  analysis — 


Fe. 

Ni. 

Co. 

Cu. 

Total. 

91-93 

7-39 

0-63 

0-05 

100-00 

The  analysis  of  the  mineral  portion  gave  : — Soluble  in  hydrochloric 
acid  :  troilite,  695  ;  silicates,  42-68.  Insoluble  in  hydrochloric  acid, 
including  chromite,  50-19.  Water,  0-58.  Total  100-40.  The  soluble 
(I)  and  insoluble  (II)  parts  gave — 

SiOs.         AI2O3.  FeO.  MgO.  CaO.        NasO. 

I.     36-32  —  22-31         40  23  —  0*28 

II.     55-79        5-54  7-91        23-65        335        185 

KaO.         P2O5.      Chromite.        Total. 

T.     0-04        0-82         —  100-00 

II.     0-24  —  1-67        100-00 

The  insobible  part  is  evidently  bronzite,  with  some  felspar.  The 
istone  belongs  to  the  bght  grey  chondrite  type  of  meteorites. 

B.  H.  B. 
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Organic    Chemistry. 


Methods  for  Determining  the  Relative  Stability  of  the  Alkyl 
Bromides.  By  I.  Remsen  and  H.  W.  Hillter  (Amer.  Chem.  J.,  8, 
251 — 262). — The  bromides  in  molecular  proportion  were  treated  in 
alooholic  solution  with  the  several  reagents,  and  the  hjdrobromic  acid 
formed  estimated  by  silver  nitrate  solution  with  ferric  thiocyauate  as 
indicator.  The  relative  results  are  embodied  in  the  following  table, 
Column  I  showing  the  action  of  zinc  and  dilute  sulphuric  acid  ; 
II,  the  action  of  cobalt-zinc  couples  and  acetic  acid ;  III  and  IV,  the 
action  of  alcoholic  soda  under  certain  conditions ;  Y,  the  action  of 
cobalt-zinc  couples  in  presence  of  soda,  but  after  deducting  the  action 
of  the  soda  itself;  VI,  that  of  ammonia;  and  VII,  that  of  silver 
nitrate  or  acetate.  The  action  of  sodium  amalgam  is  unsatisfactory, 
owing  to  the  constant  variation  of  the  alkalinity  of  the  solution,  and 
the  authors  believe  that  the  best  results  are  to  be  obtained  by  the 
action  of  caustic  soda  or  ammonia,  or  of  silver  salts. 


Ethyl  bromide .... 

Propyl       „       

Butyl  „  ..... 
Iso-propyl  bromide 
Amyl  bromide . .  . . , 


I. 

0-8 

IL 

III. 

lY. 

Y. 

YI. 

1-3 

28-4 

81-2 

10 

10 

3-3 

9-7 

65-2 

1-11 

27-3 

3-6 

6  0 

4-3 

25-2 

0-58 

— - 

8-8 

11  1 

3-4 

15  7 

0  53 

4-3 

4-5 

9-5 

4-5 

33-4 

0-83 

— 

Yll. 

2-6 
21-7 


H.  B. 

Derivatives  of  Diethylene  Bisulphide.  By  W.  Mansfield 
(Ber.,  19,  2658 — 2668). — In  continuation  of  former  work  (Abstr., 
1886,  52.5),  other  derivatives  of  diethylene  bisulphide,  C4H8S2 
(compare  Masson,  Trans.,  1886,  234),  are  described. 

The  methiodide,  C4H8S2,MeI,  is  converted  by  silver  chloride  into  the 
corresponding  chlorine  compound,  a  crystalline  substance  melting  at 
225°  ;  it  yields  crystalline  precipitates  with  platinic,  mercuric,  and 
auric  chlorides.  With  moist  silver  oxide,  the  methiodide  yields  the 
corresponding  hydroxide,  C4H8S-iMe'OH,  the  solution  of  which 
possesses  well-marked  basic  properties,  absorbs  carbonic  anhydride, 
and  precipitates  solutions  of  the  heavy  metals.  The  salts  obtained 
by  its  neutralisation  with  acids  are  exceedingly  deliquescent;  the 
most  stable  is  the  picrate,  which  crystallises  in  golden  needles  melting 
at  192—193°.  The  dimethiodide,  C4H8S2,2MeI,  melts  at  207—208°, 
and  yields  a  corresponding  chloro-derivative,  which  gives  precipitates 
with  the  chlorides  of  the  platinum-group  of  metals.  In  the  course  of 
the  preparation  of  the  dimethiodide,  a  periodide  of  the  composition 
C4H8S2MeI,l2  is  obtained,  which  melts  at  92 — 93",  and  crystallises  in 
the  monoclinic  system  {a  :  h  :  c  =  0*89  :  I  :  0*67). 

Experiments  made  with  a  view  of    obtaining  the  hydroxides   by 
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evaporation  of  their  aqueons  solutions  were  unsuccessful ;  an  oil  of 
composition  C5H10S2  was  formed  (to  this  substance  Masson  ascribes 
the  formula  C12H24S5,  ibid.,  247).  The  author  considers  that  this 
compound  is  derived  from  dithioglycocine  by  the  displacement  of  both 
sulphydryl  hydrogen -atoms  by  the  methyl  and  vinyl  groupings 
respectively,  thus,  SMe*C2H4*S*CH  !  CH2 ;  and  in  accordance  with  this 
view  it  is  shown  that  the  compound  takes  up  four  atoms  of  bromine. 
Diethylene  bisulphide  combines  readily  with  benzyl  halogen  com- 
pounds ;  thus  with  the  bromide  it  forms  a  substance,  C4H8S2,C7H7Br, 
which  melts  at  146°,  and  crystallises  in  the  rhombic  system.  The 
corresponding  iodine  compound  crystallises  in  pale  yellow  needles,  de- 
composing when  heated  at  145°,  and  the  chlorine  compound  in  colour- 
less needles  melting  at  143°.  On  heating  the  above  bromine  compound 
with  alkalis,  an  oil  of  the  composition  C11H24S9  is  produced. 

V.  H.  Y. 

Disulphones.  By  R.  Escales  and  E.  Baumann  (Ber.,  19,  2814 — 
2817). — Ethylidenediethylsulphone,  CHMe(S02Et)2,  is  prepared  by 
the  action  of  potassium  permanganate  on  a-dithioethylpropionic  acid 
(from  pyruvic  acid  and  mercaptan).  It  forms  plates  rather  soluble 
in  water,  more  soluble  in  alcohol  and  ether.  It  melts  at  60°,  and 
distils  without  decomposition.  The  bromo-derivative,  CBrMe(S02Bt)2, 
crystallises  in  small  prisms  melting  at  115°  ;  it  is  sparingly  soluble. 

•EtJiylidenediphenyhulphone,  CHMe(S02Et)2,  is  prepared  by  gradu- 
ally treating  a  very  dilute  solution  of  potassium  dithiophenylpropio- 
nate  (Abstr.,  1886,  878)  with  1  per  cent,  permanganate  solution.  It 
is  insoluble  in  water,  alkalis,  and  acids,  sparingly  soluble  in  alcohol 
and  ether,  more  readily  in  benzene.  It  melts  at  101 — 102°.  It  is 
isomeric  with  Blomstrand  and  Evverloeff's  ethylenediphenylsulphone 
(Ber.,  4,  716 ;  compare  also  Otto  and  Damkohler,  J.  Pharm.  Chem., 
30,  171  and  321).  N.  H.  M. 

DisTilphcnes.  By  E.  Baumann  (Ber.,  19,  2S06—28U).— Diethyl 
sulphonedimethylTnethane,  CMe2(S02Et)2,  is  prepared  by  shaking 
dithioethyldimethylmethane  with  5  per  cent,  permanganate  solution, 
and  occasionally  adding  a  few  drops  of  acetic  or  sulphuric  acid. 
When  no  more  permanganate  is  decolorised,  the  liquid  is  heated  and 
filtered,  and  the  filtrate  evaporated  to  half  its  bulk.  The  greater 
part  of  the  disulphone  separates  on  cooling.  It  crystallises  in  thick 
prisms,  melts  at  130 — 131°,  and  boils  with  slight  decomposition  at 
about  300°.  It  is  readily  soluble  in  warm  alcohol  and  water,  rather 
soluble  in  ether,  benzene  and  chloroform.  Sulphuric  acid  dissolves 
it  very  readily,  and  decomposes  it  when  warmed;  nitric  acid  and 
bromine  both  dissolve  it,  but  are  without  further  action. 

DiethylsulphonepropyJmetliylr)iethane,  C MePr(S02Et)2,  crystallises 
from  water  in  long  needles  melting  at  86° ;  it  dissolves  sparingly  in 
water,  readily  in  alcohol,  ether,  and  chloroform. 

Ethylic  ^-diethylsulphonebutyrate,  CMe(S02Et)2'COOEt,  is  prepared 
by  oxidising  ethylic  y3-dithioethylbutyrate.  It  crystallises  from  water  in 
slender  needles  more  than  an  inch  long,  melts  at  63°,  and  dissolves 
very  spai'iugly  in  cold  water,  more  readily  in  alcohol  and  ether. 
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Diethylsulphonemethane,  CH2(SO>Et)2,  is  obtained  by  oxidising 
ethyl  ortbothioformate  (Gabriel,  this  Journal,  1877,  ii,  311)  with 
potassium  permanganate  in  presence  of  sulphuric  acid.  It  crystallises 
in  lustrous  plates  melting  at  104°  ;  ani  dissolves  sparingly  in  ether, 
readily  in  benzene  and  alcohol.  When  the  aqueous  solution  is  treated 
with  bromine- water,  the  dihromo-derivaHve,  CBr2(S02Et)2,  is  formed. 
This  crystallises  from  boiling  water  in  lustrous  needles  melting 
at  131°. 

The  disulphone  is  probably  formed  by  the  oxidation  of  the  sulphide 
CH2(SEt)2  present  in  the  thio-ether.  K  H.  M. 

Reagent  for  the  Hydroxyl-group.  By  H.  A.  Landwehr  (Ber., 
19,  2726). — The  substance  to  be  tested  is  added  in  excess  to  10  to 
20  c,c.  of  a  solution  of  ferric  chloride  (prepared  by  adding  two  drops 
of  a  10  per  cent,  solution  of  ferric  chloride  to  60  c.c.  of  water)  con- 
tained in  a  white  dish.  The  production  of  a  sulphur  colour  denotes  the 
presence  of  hydroxjd.  All  hydroxy-acids  and  all  alcohols  and  carbo- 
hydrates which  dissolve  in  water  give  the  reaction.  Ether,  alkyl  salts, 
formic,  propionic,  butyric,  oxalic,  fumaric,  and  malonic  acids  give 
negative  results.  N.  H.  M. 

Non-acid  Constituents  of  Beeswax.  By  F.  Schwalb  (Annalen, 
235,  106 — 149). — Repeated  boiling  with  alcohol  extracts  about 
5  per  cent,  of  cerotic  acid  from  beeswax.  The  residue  is  saponified 
with  alcoholic  soda,  and  after  the  alcohol  has  been  removed  by 
distillation  and  by  boiling  with  water,  the  soap  is  separated  by  the 
addition  of  common  salt.  To  remove  any  free  alkali,  the  soap  is 
pressed  in  a  cloth,  redissolved  in  hot  water,  and  again  salted  out. 
This  operation  is  repeated  several  times.  The  soap  is  thoroughly 
dried  at  110 — 120",  and  the  non-acid  constituents  are  separated  by 
fractional  solution  in,  and  recrystallisation  from,  light  petroleum. 
The  most  soluble  portion  of  the  extract,  melting  between  55°  and  65°, 
contains  two  hydrocarbons ;  one  melting  at  60*5°  appears  to  be 
identical  with  Krafft's  normal  heptacosane,  C27H56  (Abstr.,  1882, 
1273),  and  the  other  which  melts  at  67°,  is  probably  identical  with 
normal  hentrlacontane,  CyiHsi.  It  is  probable  that  other  hydro- 
carbons are  also  contained  in  the  wax. 

The  myricyl  alcohol  is  less  soluble  in  light  petroleum  than  the 
hydrocarbons.  It  appears  to  have  the  formula  C3iH640,  and  is  not 
identical  with  the  alcohol  C30H62O,  contained  in  carnauba  wax  (Abstr., 
1884,1281).  It  melts  at  85— 85-5°,  and  resolidifies  at  84°.  When  heated 
with  soda  lime,  it  is  converted  into  the  salt  of  an  acid,  C31H62O2. 
This  acid  is  sparingly  soluble  in  the  usual  solvents  at  the  ordinary 
temperature,  but  it  dissolves  in  hot  light  petroleum,  and  is  deposited 
from  the  solution  in  white  needle-shaped  crystals,  which  melt  at 
88-5—89°.  The  lead  salt  melts  at  115—116°,  and  dissolves  freely  in 
acetic  acid  and  in  boiling  toluene.  The  silver  salt  is  amorphous.  It 
melts  at  180°,  with  decomposition.  The  copper  and  magnesium  salts 
are  also  amorphous.  They  dissolve  in  boiling  benzene.  The  methyl 
and  ethyl  salts  crystallise  in  needles.     They  dissolve  freely  in  warm 
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ether  and  warm  alcohol.  The  methyl  salt  melts  at  71 — 7r5°,  and  the 
ethyl  salt  at  69'5 — 70°.  Heated  under  the  ordinary  atmospheric 
pressure,  the  ethyl  salt  decomposes  before  boiling  into  ethylene  and 
the  free  acid. 

Beeswax  also  contains  two  lower  alcohols,  namely,  ceryl  alcohol, 
C2.;H5iO  or  C27H56O,  and  an  alcohol  of  the  formula,  C21H50O  or 
C25H52O.  W.  C.  W. 

Conversion  of  Starch  into  Glucose  by  means  of  Hydrochloric 
Acid.  By  S.  Harvey  (Anahjst,  11,  221— 223).— In  reference  to  the 
process  used  by  Heisch,  heating  in  a  boiling  water-bath  is  as  ^ood 
as  heating  over  a  naked  flame.  In  the  author's  experiments,  when- 
ever the  conversion  of  starch  was  complete,  the  results  obtained 
were  too  low,  owing  to  destruction  of  the  glucose ;  in  fact,  it  appears 
impossible  to  limit  the  time  of  heating,  so  as  to  prevent  the  glucose 
being  attacked.  D.  A.  L. 

Carbohydrates.  Bv  M.  Hontg  and  S.  Schubert  {Monatsh. 
Ghem.,  7,  455-484).— In  a  former  paper  (Abstr.,  1886,  4i),  the 
authors  have  shown  that  by  the  action  of  sulphuric  acid  on  cellulose 
and  starch,  a  series  of  sulphuric  acid-derivatives  are  formed  of  the 
general  composition  Cfin^um05n-x(^0i)x'  These  are  decomposed  in 
alcoholic  solution  with  production  of  sparingly  soluble  compounds, 
containing  a  smaller  proportion  of  sulphuric  acid,  which  in  their  turn 
are  decomposed  at  a  higher  temperature  with  formation  of  various 
dextrins.  The  different  phases  of  these  changes  in  the  case  of 
cellalose,  starch,  and  grape-sugar  are  worked  out  more  fully  in  this 
paper.  From  cellulose,  a  series  of  derivatives  is  obtained  from  a 
form  of  soluble  cellulose  to  dextrose,  according  to  the  temperature 
(5 — 33°)  at  which  the  change  is  effected ;  these  increase  in  specific 
rotatory  power  and  solubility,  the  lower  members  of  the  series  giving 
a  blue  coloration  with  iodine,  the  intermediate  a  red,  and  the  end 
products  no  coloration,  corresponding  with  the  formation  of  an  achroo- 
dextrin.  These  substances  also  differ  from  one  another  as  regards 
their  conversion  by  diastase ;  the  end  members  are  unaltered,  whilst 
the  others  are  converted  into  dextrins. 

From  starch,  a  similar  series  of  compounds  was  obtained  ;  although 
in  this  case  the  specific  rotatory  power  diminishes  from  that  of 
starch  to  that  of  a  dextrin  similar  to  the  final  product  from  cellulose, 
but  differing  from  it  in  possessing  a  slight  cupric  oxide  reducing 
power. 

With  grape-sugar  also,  similar  results  were  obtained. 

In  conclusion,  the  question  is  discussed  whether  the  starch  mole- 
cule is  compounded  of  other  less  complex  units,  differing  among 
themselves,  a  view  represented  by  the  formula  15(Ci2H2oOio), 
assigned  by  Brown  and  Heron,  or  whether  it  is  decomposed  into 
these  less  complex  molecules  by  a  chemical  change  rather  than  by  a 
process  of  disintegration.  V.  H.  V. 

Identity  of  Cadaverine  with  Pentamethylenediamine.  By 
A.  Ladenburg  {Ber.,  19,  2585 — 2586). — Cadaverine  and  penta- 
methylenediamine show  the  same  boiling  point,  solubility  and  odour, 
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and  agree  in  their  general  reactions.  The  mercuriochloride  of  penta- 
methylenediamine  has  the  formula  C5Hi4]S"2,2HC],3HgCl2,  whilst, 
according  to  Brieger,  that  of  cadavei-ine  mercuriochloride  is 

C5HuN2,2HCl,4HgCl2. 

The  imine  obtained  from  cadaverine  is  identical  in  its  properties 
with  piperidine,  which  the  author  lias  previously  shown  to  be  the 
imine  of  pentamethylenediamine  (Abstr.,  1886,  139,  269). 

W".  P.  W. 

Compounds  of  Aldehydes  and  Ketones  with  Mercaptan.  By 
E.  Baux\iann  (Ber.,  19,  2808— 2806).— When  furfuraldehyde  and 
mercaptan  are  treated  with  dry  hydrogen  chloride,  the  reaction  is 
accompanied  by  considerable  development  of  heat,  which  causes  a 
further  decomposition.  Fatty  aldehydes  and  ketones  and  aromatic 
aldehydes  also  react  with  mercaptan  with  development  of  heat ;  with 
fatty  aromatic  ketones,  the  mixture  must  be  warmed,  whilst  in  the 
case  of  benzophenone  the  reaction  only  takes  place  in  presence  of  zinc 
chloride. 

When  dithiophenyldimethylmethane,  CMe2(SPh)2  (Abstr.,  1885, 
749),  is  prepared,  avoiding  development  of  heat,  a  solid  product  is 
obtained  instead  of  an  oil.  It  forms  large,  clear  crystals,  which  melt 
at  56°,  and  dissolve  readily  in  alcohol,  ether,  benzene,  &c.,  and  are 
insoluble  in  water.  When  heated  at  100°,  it  decomposes  into  a  mix- 
ture of  several  substances,  which  no  longer  solidifies.  Dithioethyl- 
dimethylmethane,  CMe2(SEt)2  (loc.  cit.),  was  also  prepared  at  a  lower 
temperature,  and  was  obtained  as  a  mobile,  strongly  refractive  liquid, 
boiling  at  190 — 191° ;  it  combines  directly  with  methyl  iodide, 
yielding  a  crystalline  substance.  N.  H.  M. 

Linoleic  Acid.  By  K.  Peters  (Monatsh.  Chem.,  7,  552 — 555). — 
The  formnla  generally  ascribed  to  linoleic  acid  is  C]6H2802 ;  it  would 
thus  be  the  isologue  of  palmitic  acid,  and  convertible  into  it  by 
hydrogenising  agents.  It  is  here  shown  that  the  analytical  results  of 
a  sample  of  an  acid,  purified  by  means  of  its  barium  salt,  are  more  in 
accordance  with  the  formula  C18H32O2,  and  when  heated  with  phos- 
phorus and  hydriodic  acid,  it  yields  not  palmitic,  but  stearic  acid. 

V.  H.  y. 

Acetyllsevulinic  Acid.  Constitution  of  7.Ketonic  Acids. 
By  J.  Bredt  {Annalen,  236,  225 — 232). — Acetyllaevulinic  acid  is 
formed  by  the  action  of  acetic  anhydride  on  Isevulinic  acid  at  100°. 
It  is  deposited  from  an  alcoholic  solution  in  crystals,  resembling  those 
of  potassium  nitrate.  It  melts  at  78 — 79°,  and  boils  about  140^, 
under  15  mm.  pressure  ;  under  the  ordinary  atmospheric  pressure,  it 
splits  up  on  boiling  into  acetic  acid  and  a-  and  ^-angelica  lactones. 

As   the  compound  is  neither  decomposed  by  water  nor  by  a  cold 

solution  of  sodium  carbonate,  the  author  regards  it  as  a  hydroxy- 

lactone-derivative,  not  as  an  anhydride.     This  is  evidence  in  favour 

CH  — 
of  the  formula  CH2<CQQ.Q>CMe*0H  for  Isevulinic  acid. 

W.  C.  W. 
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New  Reaction  of  Aluminium  Chloride;  Syntheses  in  the 
Acetic  Series.  By  A.  Combes  (Gompt.  rend.,  103,  814—817). — 
When  aluminium  chloride  is  added  to  a  solution  of  acetic  chloride  in 
carbon  bisulphide  or  chloroform,  there  is  abundant  evolution  of 
hydrogen  chloride,  and  a  white,  crystalline  solid  of  the  composition 
C12HUO6AI2CI8  is  obtained.  It  remains  unaltered  in  dry  air,  but  is 
immediately  decomposed  by  water  with  evolution  of  carbonic  anhy- 
dride. If  the  water  is  added  carefully  to  the  solid,  or  if  the  latter  is 
thrown  into  water  in  small  quantities  at  a  time,  a  clear  liquid  is 
obtained,  which,  when  extracted  with  ether,  or  better,  chloroform, 
yields  a  colourless  liquid  boiling  at  136 — 137°  under  a  pressure  of 
750  mm.  It  has  the  composition  C5H8O2,  and.  is  lighter  than  water, 
in  which  it  is  readily  soluble  without  undergoing  any  decomposition. 
The  action  of  aluminium  chloride  on  acetic  chloride  is  represented  by 
the  equation — 

6C2H3OCI  +  Allele  =  4HC1  +  (COMe-CH2-CO'CH2-CCl20-)2Al2Cl4, 

and  the  solid  compound,  is  decomposed  by  water  witb  formation  of 
aluminium  hydroxide  and  the  acid  COMe'CH2'CO*CH2*COOH,  which 
immediately  loses  carbonic  anhydride  and  yields  acetylacetone, 
C5II8O2. 

Acetylacetone  has  the  properties  of  a  diketone,  and  combines,  with 
development  of  heat,  with  a  concentrated  solution  of  sodium  hydrogen 
sulphite.  It  is  not  affected  by  phosphorous  chloride  or  acetic 
chloride,  but  is  decomposed  by  potash  or  soda,  with  formation  of 
acetone  and  an  acetate.  When  treated  with  sodium  amalgam,  it 
yields  isopropyl  alcohol,  pinacone,  and  sodium  acetate.  If  slowly 
hydrogenised  in  an  acid  solution,  it  should  yield  symmetrical  amylic 
isoglycol,  CH2(CHMe'OH)2.  Bromine  acts  energetically  on  acetyl- 
acetone, with  formation  of  acetic  bromide  and  penta-  and  tetra-brom- 
acetone.  Phosphoric  chloride  removes  the  oxygen,  and  yields  a 
tetrachloride  which  immediately  loses  2  mols.  HCl,  and  yields  chlorides 
of  the  composition  C5H6CI2,  derived  from  an  unknown  valerylene. 

When  the  solid  product  of  the  action  of  aluminium  chloride  on 
acetic  chloride  is  treated  with  absolute  alcohol  instead  of  water,  no 
gas  is  evolved.  The  products  will  be  described  in  a  subsequent 
paper. 

This  reaction  is  general,  and  takes  place  with  propionic  and  butyric 
chlorides,  and  with  chloral.  C.  H.  B. 

Gluconic  Acids.  By  F.  Yolpert  (Ber.,  19,  2621— 2G23).— 
Ethi/lic  pentacetylgluconate  is  a  white,  crystalline  substance,  readily 
soluble  in  alcohol  and  water;  it  melts  at  103*5°.  Ammonium  and 
potassium  gluconate  crystallise  well  in  plates  and  needles.  Compara- 
tive experiments  made  with  Hoenig's  paragluconic  acid  (Abstr., 
1881,  893)  show  that  it  is  identical  with  gluconic  acid. 

N.  H.  M. 

Action  of  Thiocarbamide  on  Ethyl  Acetoacetate.  By  R.  List 
(Annalen,  236,  1 — 32)  — In  the  preparation  of  thiomethyluracil 
from  thiocarbamide  and  ethyl  acetoacetate,  by  the  process  previously 
described  by  the  author  (AJbstr.,  1886,  443),  it  is  found  that  the  pre- 

Jc  2 
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sence  of  amraonium  thiocyanate  increases  the  yield  of  the  product.     ; 

NH'CMe 
Thiomethyluracil,  ^^<C;M-ij.r;Q_^CH,    is    very    sparingly   soluble  in     \ 

alcohol,  ether,  and  cold  water.  It  crystallises  in  plates,  and  begins  to 
decompose  at  280°.  The  silver  and  copper  salts  are  amorphous. 
The  mercuric  salt  forms  anhydrous,  microscopic  needles.  The  potas- 
sium salt,  'CsHsNgOSK  -f  2S2O,  is  insoluble  in  alcohol,  but  freely 
soluble  in  water.  The  sodium  salt,  CsHsN'sOSNa  +  2H2O,  crys- 
tallises in  prisms,  which  effloresce  on  exposure  to  the  atmosphere. 
The  methyl  salt  melts  at  219—220°,  but  begins  to  sublime  at  120°, 
forming  plates  or  needle-shaped  crystals.  The  addition  of  silver 
nitrate  to  the  ammoniacal  solution  of  this  substance  precipitates  the 
compound  C6H7N2SOAg.     The  ethyl  compound  melts  at  144 — 146°. 

Ethyl  thiomethyltir-acilacetate  is  obtained  in  needle-shaped  crystals 
by  the  action  of  ethyl  monochloracetate  on  thiomethyluracil.  Thio- 
methyluracilacetic  acid  crystallises  in  needles  or  plates,  and  melts  at 
203 — 204°.  It  is  very  sparingly  soluble  in  cold  water,  alcohol,  and 
ether. 

Thiomethyluracil  unites  with  hydrogen  bromide  to  form  an  unstable 
crystalline  additive  product.  Bromine  acts  on  thiomethyluracil  sus- 
pended in  water,  eliminating  the  sulphur  and  forming  dibromoxy- 
methyluracil.  By  a  similar  reaction,  dichloroxymethyluracil  is 
obtained  in  transparent  plates,  soluble  in  hot  water  and  in  warm 
alcohol.  Thiomethyluracil  is  converted  into  methyluracil  by  boiling 
with  freshly  precipitated  silver  or  mercuric  oxide,  and  also  by  the 
action  of  ammonia  or  strong  hydrochloric  acid  at  150°,  and  of  acetic 
acid  at  180°.  W.  C.  W. 

Nitro-derivatives  of  Methyluracil.  By  A.  Kohler  (Annalen, 
236,  32 — 57). — Behrend  {Annalen,  229,  32)  obtained  nitrouracil- 
carboxylic  acid  and  a  compound,  C5H2N4O5,  by  the  action  of  strong 
nitric  acid  on  methyluracil.  Nitrouracilcarboxylic  acid,  CsHi^NsOe  + 
2H2O,  crystallises  in  rhombic  prisms ;  a  :h  :  c=  0'323  :  1  :  1081.  On 
boiling  the  aqueous  solution,  carbonic  anhydride  is  evolved  and  nitro- 
uracil,  C4H3N3O4,  is  formed.  Ethyl  mtr.ouracilcarhoxylate,  prepared  by 
saturating  the  alcoholic  solution  of  the  acid  with  hydrogen  chloride, 
crystallises  in  monoclinic  prisms.  It  is  less  soluble  in  alcohol  and 
water  than  the  free  acid,-  and  it  does  not  split  up  on  boiling  with 
water.  The  salt  melts  at  about  250°  with  partial  decomposition.  The 
constitution   of  this  substance  may  be  represented   by  the   formula 

Amidouraciharho.rylic  acid,  C5H5N3O4,  is  formed  by  the  action  of 
tin  and  hydrochloric  acid  on  the  nitro-acid,  but  a  better  yield  is 
obtained  by  the  reduction  of  the  ethyl  salt.  The  product,  con- 
sisting of  a  mixture  of  the  ethyl  salts  of  amidouracilcarboxylic  and 
hydroxyuracilcarboxylic  acids,  is  saponified  by  boiling  with  an  aqueous 
solution  of  potassium  hydroxide.  Amidouracilcarboxylic  acid  is 
deposited  from  its  aqueous  solution  in  needles.  Between  150°  and 
160°,  it  splits  up  into  carbonic  anhydride  and  amidouracil.  The 
potassium  salt,  CoHeNaOsK  -f  H2O,  crystallises  in  prisms ;  the  barium, 
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copper,  and  mercury  salts  are  amorphous.  The  sparingly  soluble  lead 
and  silver  salts  are  crystalline.  The  ethyl  salt  is  insoluble  in  alcohol 
and  sparingly  soluble  in  water.  It  melts  at  260'^  with  partial  decom- 
position. 

A  good  yield  of  nitrouracil  is  obtained  by  adding  5  c.c.  of  strong 
sulphuric  acid  to  4  grams  of  methyluracil  suspended  in  10  c.c.  of 
fuming  nitric  acid.  The  yield  of  the  sparingly  soluble  compound, 
C5H2N'405,  which  is  obtained  as  a  bye-product  by  the  action  of  nitric 
acid  on  methyluracil,  is  increased  by  warming  the  mixture  as  soon  as 
the  reaction  ceases. 

This  compound  unites  with  bases  to  form  salts.  C5HN"405*]!^ll4  + 
^HoO  crystallises  in  yellow  glistening  needles ;  CsHN^OsK  +  l^HsO, 
red  needles,  sparingly  soluble  in  water ;  the  solution  decomposes  on 
boiling.  The  barium  salt,  (C5H]S"405)2Ba  +  4H2O,  forms  prismatic 
needles,  freely  soluble  in  water.  On  reduction  with  tin  and  hydro- 
chloric acid,  the  amido-compound,  CsH^NiOa  +  H2O,  is  obtained  in 
slender  needles,  sparingly  soluble  in  water.  After  evaporation  with 
hydrochloric  acid,  the  residue  yields  the  murexide  reaction. 

W.  C.  W. 

New  Mode  of  Formation  of  Dibromo-  and  Dichloro-bar- 
bituric  Acids.  By  R.  Behrend  (Annalen,  236,  57 — 68). — The 
most  convenient  method  of  preparing  broraomethyluracil  (Abstr., 
1886,  338)  is  to  convert  methyluracil  into  dibromoxy methyluracil  by 
the  a.ction  of  bi'omine-water  (Annalen,  229,  18),  and  to  decompose  the 
product  by  boiling  in  alcohol.  Dwhloroxywiethyluracil  resembles  the 
corresponding  bromo-derivative  in  its  properties  and  in  its  mode  of 
preparation.  It  crystallises  in  triclinic  plates,  and  is  not  decomposed 
by  boiling  with  alcohol.  It  is  decomposed  by  alcohol  or  water  at  150°, 
forming  a  sparingly  soluble  compound,  and  is  converted  into  mono- 
chloromethyluracil  by  the  action  of  stannous  chloride  and  hydro- 
chloric acid.  Chloromethyluracil  is  insoluble  in  ether,  sparingly 
soluble  in  water  and  alcoliol.     It  crystallises  in  needles. 

Dibromoxy  methyluracil  is  oxidised  to  dihromoharhituric  acid  by 
fuming  nitric  acid.  This  is  identical  with  the  dibromobarbituric 
acid  described  by  Baeyer  {Annalen,  130,  130).  Hot  fuming  nitric 
acid  converts  dichloroxymethyluracil  into  dicliloroharhituric  acid, 
041120121^203.  This  substance  crystallises  in  rhombic  prisms  or  plates, 
a:b:c  =  0*7766  :  1  :  0'8929.  The  crystals  are  isomorphous  with  those 
of  dibromobarbituric  acid,  and  are  much  more  soluble  in  alcohol, 
ether,  and  water.  A  small  quantity  of  barbituric  acid  is  formed  in 
the  preparation  of  dichlorobarbituric  acid  by  this  process. 

W.  0.  W. 

Relation  of  the  so-called  a-Thiophenic  Acid  to  the  Normal 
Thiophencarboxylic  Acids.  By  V.  Meyer  {Annalen,  236,  200 — 
224).— In  former  communications  (Abstr.,  1885,  1207;  1886,  227, 
534),  the  author  has  pointed  out  that  the  derivatives  of  a-  and  ^-thio- 
phenic  acids  (melting  at  118"  and  at  1265°  respectively),  are  identical 
in  crystalline  form,  solubility,  and  melting  point,  but  that  on  decom- 
position the  a-derivatives  yield  the  a-acid,  and  the  ^-derivatives  the 
/tJ-acid.  The  so-called  a-acid  is  really  a  mixture  of  the  /3-  and  7-acids, 
which   cannot   be   separated   by   recrystallisation.      It   is  formed  on 
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oxidising  a  mixture  of  ^-  and  7-thiofcolens,  but  is  not  obtained  by- 
mixing  together  the  ready-formed  /3-  and  7-acids.  In  the  thiophen- 
group  the  tendency  for  the  isomeric  compounds  to  crystalHse  together 
is  much  stronger  than  in  any  other  series.  W.  C.  W. 

Halogen  Carriers.  By  C.  Willgerodt  (/.  pr.  Chem.  [2],  34, 
264 — 292). — An  account  of  experiments  on  the  effective  value  of 
various  elements  and  their  compounds  in  the  chlorination  of  benzene 
(compare  Abstr.,  1885,  1034).  Two  cases  occur  on  the  passage  of 
chlorine  into  benzene  in  presence  of  these  foreign  substances,  namely, 
either  the  formation  of  benzene  hexachloride  attended  by  a  consider- 
able gain  in  weight  of  the  benzene  and  practically  no  evolution  of 
hydrogen  chloride,  or  the  displacement  of  hydrogen  by  chlorine  with 
corresponding  evolution  of  hydrogen  chloride.  The  details  of  the 
various  experiments  are  given  in  full.  To  the  substances  inducing 
the  first  reaction  belong  aluminium  hydroxide  and  sulphate  ;  those 
inducing  the  latter  reaction  are  again  separable  into  those  elements  the 
presence  of  which  induces  the  production  of  mono-  or  di-substitution- 
derivatives,  and  those  forming  a  chloride  of  the  formula  XCI3  or 
(XCl2)«,  which  lead  to  the  production  of  tetra-  or  penta-substitution- 
derivatives.  The  function  of  these  is  conditioned  by  the  atomic 
mobility  of  the  chlorine-atoms  in  its  compound,  and  in  fact  to  the 
affinity  of  some  kind  or  another  of  the  inorganic  chloride  for  the 
carbon  compound.  Adopting  the  periodic  system  of  classification,  the 
members  of  the  first  two  groups  are  inactive,  those  of  the  second,  fifth, 
seventh,  and  eighth  groups  are  eminently  active,  and  those  of  the 
fourth  are,  with  the  exception  of  tin,  inactive. 

The  experiments  of  Lothar  Meyer,  Friedel  and  Crafts,  and  others 
on  the  chlorination  of  carbon  compounds  by  means  of  such  substances 
as  aluminium  or  ferric  chloride,  seem  to  indicate  that  at  first  a 
liydrogen-atom  of  the  hydrocai'bon  is  displaced  by  the  grouping 
^2015  with  separation  of  hydrogen  chloride,  and  to  this  compound  a 
molecule  of  chlorine  adds  itself  on  and  finally  takes  the  place  of  the 
hydrogen.  The  compounds  Al2Cl6,6C6H6  (or  GCtHs)  obtained  by 
Gustavson,  the  author  regards  as  combinations  of  a  molecule  of  metallic 
chloride  with  one  of  the  hydrocarbon,  the  remaining  five  molecules 
functioning  in  like  manner  to  water  of  crystallisation.        V.  H.  Y. 

Preparation  of  Organic  Fluorides.  By  0.  Wallace  {Annale^i, 
235,  255 — 271). — Fluorobeiizene,  CeHsFl,  can  easily  be  prepared  by 
pouring  20 — 30  c.c.  of  strong  hydrofluoric  acid  into  a  flask  containing 
10  grams  of  benzene  diazopiperidide.  The  flask  is  connected  with  a 
receiver  by  means  of  a  spiral  condenser  surrounded  by  a  freezing- 
mixture.  A  tube  passes  through  the  doubly  perforated  cork  which 
closes  the  receiver,  and  dips  into  mercury.  On  gently  warming  the 
flask,  the  reaction  commences  and  the  fluorobenzene  collects  in  the 
receiver,  Fluorotoluene  is  prepared  from  toluene  paradiazopiperidide. 
As  it  is  much  easier  to  condense  than  fluorobenzene,  the  apparatus 
may  be  simplified  by  omitting  the  tube  dipping  under  mercury. 
Fluorotoluene  resembles  benzonitrile  in  odour.  It  is  oxidised  by 
chromic  acid,  yielding  fluorobenzoic  acid. 
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Nitrohenzeneparadiazopiperidide  forms  golden,  needle-shaped  crys- 
tals. It  melts  at  96 — 97°,  and  dissolves  freely  in  ether  and  warm 
alcohol.  It  is  decomposed  by  hydrofluoric  acid,  yielding  parajiuoro- 
nitrobenzene.  This  compound  is  also  formed  by  nitrating  flaorobenzene. 
It  melts  at  21—22°  and  boils  at  204—206°. 

Acetamidohenzene  metadiazopiperidide,  C6Hi(N'HAc)N"  !  NoCsHio,  is 
deposited  from  weak  alcohol  in  tbick  prisms  which  melt  at  100 — 
101°.  It  is  decomposed  by  hydrofluoric  acid,  yielding  metafluor- 
aniline;  an  oily  liquid  resembling  aniline.  Parafluor aniline  is  formed 
by  reducing  an  alcoholic  solution  of  parafluoronitrobenzene  with 
stannous  chloride  and  hydrochloric  acid.  The  nitrate,  hydrochloride, 
and  sulphate  crystallise  well.  Acetic  anhydride  converts  parafluor- 
aniline  into  acetofluoranilide.  This  compound  is  sparingly  soluble  in 
water,  but  dissolves  readily  in  alcohol. 

The  replacement  of  hydrogen  by  fluorine  increases  the  sp.  gr.,  but 
has  very  slight  efl'ect  on  the  boiling  points  of  the  compounds. 

Sp.  gr.  B.  p. 

Benzene    0*899  80-5° 

Toluene 0-882  111 

Nitrobenzene    1*2  205 

Aniline 1-036  184 

Fluorobenzene 1-024  84—85 

Parafluorotoluene    0"992  116° 

Parafluoronitrobenzene  ....  1-326  205 — 206 

Parafluoraniline 1-153  185—189 

Fluorobenzenesulphonic  acid  and  fluorodiphenyl,  when  added  to  an 
alkaline  solution  of  piperidine,  form  the  compounds 

N-aSOa-aHi-N^-CsNHio 

and  C5NHio-N2-C6H4-CfiH4-]S'2-C5]SrHio  respectively.  W.  C.  W. 

Reaction  of  Potassium  Cyanide  with  Orthonitrobenzylic 
Chloride.  By  E.  Bamberger  {Ber.,  19,  2635 — 2642). — In  the  reac- 
tion between  potassium  cyanide  and  orthonitrobenzylic  chloride  there 
are  formed,  besides  orthonitrobenzyl  cyanide,  an  orthodinitrocyano- 
dibenzyl  and  substances  of  the  composition  C23HuI^405  and 
C15H9N3O3,  the  constitution  of  which  is  uncertain. 

Orthonitrobenzyl  cyanide,  N02*C6H4'CH2'C]S",  previously  described  by 
Salkowski,  crystallises  in  pale-yellow  prisms  which  melt  at  82-5°  ;  its 
solutions  give  a  blue-violet  coloration  on  addition  of  a  trace  of  alkali ; 
the  dye  formed  is,  however,  unstable. 

Orthodiniirocyanodibenzyl,  NO./C6H4-CH(CN)-CH2-C6Hi-N'02,  crys- 
tallises in  snow-white  prisms,  melts  at  110-5°  and  is  soluble  in 
benzene,  alcohol,  and  acetic  acid.  This  substance  is  also  obtained 
directly  from  orthonitrobenzyl  chloride  and  the  corresponding 
cyanide.  It  is  very  stable  towards  acids ;  when  heated  with  alkalis 
and  the  product  heated  with  mineral  acids,  a  compound,  C15H9N3O3, 
separates  out  in  voluminous,  yellow  flocculae,  which  can  be  crystallised 
from  alcohol  in  silky  leaflets  melting  at  235 — 238°.  The  same 
substance  is  abo  a  subsidiary  product  in  the  above  reaction. 
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The  compound  C22H14N4O5,  mentioned  above,  crystallises  in  thick 
glistening  prisms  which  melt  at  190'5° ;  it  is  sparingly  soluble  in 
alcohol,  readily  in  acetic  acid  ;  it  behaves  towards  acids  and  alkalis 
as  a  perfectly  indifferent  substance.  V.  H.  V. 

*  Oxidation  of  Nitromesitylene.  By  W.  H.  Emerson  (Amer. 
Che/m.  /.,  8,  268 — 271). — Schraitz  has  pointed  out  that  as  paranitro- 
mesitylenic  acid  is  produced  during  the  preparation  of  mononitro- 
mesitylene,  it  is  probable  that  the  first-named  substance  is  produced 
by  the  oxidation  of  the  last-named,  and  therefore  here  as  in  other  cases, 
except  with  mesitylene  sulphonamide,  the  presence  of  the  nitro-group 
protects  those  hydrocarbon  side-chains  that  occupy  the  ortho-position 
relatively  to  the  negative  nitro-group.  This  oxidation  has  before  been 
attempted  but  without  success ;  by  dissolving  both  the  substance  and 
the  chromic  acid  in  glacial  acetic  acid,  however,  the  paranitromesitjlenic 
acid  was  actually  obtained  and  recognised  by  its  properties  and  by 
those  of  the  corresponding  amido-acid.  H.  B. 

Intramolecular  Changes  in  the  Propyl-group  of  the  Cumene 
Series.  By  O.  Widman  {Ber.,  19,  2760— 27 S(J).—Propylhydro- 
carhodyril,  C12H15NO,  is  obtained  by  treating  a  solution  of  orthamido- 
cumenylacrylic  acid  (Abstr.,  1886,  465)  in  soda  with  an  excess  of 
sodium  amalgam.  Acetic  acid  is  then  added,  which  precipitates  a 
yellow  substance  melting  at  80°  ;  this  changes  in  a  short  time  to 
propylhydrocarbostyril  melting  at  134°.  The  latter  ciystalHses  in 
well-formed  rhombic  prisms,  a  :  h  :  c  :  =■  0'87978  :  1  :  1'64451 ;  /8  = 
1"620435,  and  is  very  readily  soluble  in  alcohol  and  benzene.  The 
compound  is  also  obtained  by  reducing  orthamidoparapropylcinnamic 
acid  (Abstr.,  1886,  464).  In  the  latter  reaction,  the  isopropyl-group 
must  have  undergone  an  intermolecular  change;  propylhydrocarbo- 
styril is  therefore  a  normal  compound  of  the  formula 

CH2Me*CH/C6H3<^_^j|^^Q^^. 

Cumenyl propionic  acid  (Perkin,  this  Journal,  1877,  i,  400)  is  best 
prepared  by  boiling  pure  cumenylacrylic  acid  for  45  minutes  with 
20  times  its  weight  of  hydriodic  acid  (sp.  gr.  1*7)  and  an  equal 
weight  of  red  phosphorus.  The  product  is  filtered,  washed  with 
water,  and  dissolved  in  ammonia  ;  it  is  precipitated  with  acid,  pressed, 
and  dried.  It  melts  sharply  at  75*5°  (not  70°).  When  gradually 
treated  with  fuming  nitric  acid  (10  parts)  at  —5°  to  0°,  and  the 
product  poured  into  water,  a  white  crystalline  nifro-acid  is  precipi- 
tated ;  it  crystallises  from  50  per  cent,  acetic  acid  in  well-formed 
plates  melting  at  99°.  When  reduced,  it  yields  propylhydrocar- 
bostyril. W^hen  cumenylpropionic  acid  is  oxidised  by  potassium 
permanganate,  it  is  converted  into  orthonitrohydroxyisopropylbenzoic 
acid  (Abstr.,  1886,  466). 

The  above  experiments  show  that  a  conversion  of  isopropyl  into 
normal  propyl  occurs  in  the  successive  conversion  of  cumenylacrylic 
acid  into  cumenylpropionic  acid,  orthonitrocumenylpropionic  acid,  and 
propylhydrocarbostyril.  The  same  molecular  change  also  takes 
place    when    cumenylacrylic    acid    is    converted    successively    into 


ORGANIC   CHEMISTRY.  133 

orthonitrocumenylacrylic  acid,  orthamidocumenylacrjUc  acid,  and 
propylhjdrocarbostyril.  The  author  considers  that  the  so-called 
"  camenyl propionic  acid "  contains  normal  propyl,  and  that  it  is 
parapropylhydrocin7iamic  acid.  The  propionic  radicle,  therefore,  as  well 
as  the  methyl  and  acrylic  acid  radicles,  influences  a  propyl -group  in 
the  para-position,  causing  the  formation  of  normal  propyl. 

isr.  H.  M. 
Reciprocal  Transformations  of  Cymene-  and  Cumene- 
derivatives.  By  0.  Widman  (Ber.,  19,  2781— 2785).— With  regard 
to  the  change  of  cumene-  into  cymene-derivatives,  the  author  objects 
to  Fileti's  suggested  law  (this  vol.,  p.  36)  on  the  ground  that  the 
nature  of  the  group  has  not  been  determined  in  any  of  the  compounds 
containing  these  elements  or  groups  (CI,  Br,  Cy,  COOH,  &c.),  and 
mentions  experiments  previously  described  by  him  (Abstr.,  1886, 
464)  which  show  Fileti's  view  to  be  quite  incorrect.  N.  H.  M. 

Octylbenzene.  By  F.  Ahrens  (5er.,  19,  2717— 2725).— Octyl- 
benzene  (v.  Schweinitz,  Abstr.,  1886,  540)  boils  at  262—264° 
(uncorr.),  sp.  gr.  0*852  at  14°,  It  solidifies  at  —7°  to  a  crystalline 
mass,  is  insoluble  in  water,  miscible  with  alcohol,  ether,  and  ben- 
zene. Chloroctylbenzene,  C6H4Cl'CsHi7,  is  prepared  by  the  action  of 
chlorine  in  presence  of  iodine  on  the  hydrocarbon.  It  is  a  yellow- 
ish oil,  almost  without  odour,  readily  soluble  in  alcohol  and  ether ; 
it  boils  at  270 — 275°.  Bromocfylbenzene,  GeHiBr-CsHn,  boils  at 
285 — 287°.  The  moniodo-derivative  is  prepared  by  the  action  of 
iodine  and  mercury  oxide  on  octylbenzene  diluted  with  light  petro- 
leum. It  is  a  yellow  oil,  insoluble  in  water,  soluble  in  alcohol  and 
ether.  It  solidifies  at  — 4°,  and  does  not  distil  without  decomposition. 
It  is  very  susceptible  towards  light  and  heat.  Metanitro-octylbetizene, 
N02'C6H4*C8Hi7,  is  formed  by  the  action  of  fuming  nitric  acid  on 
octylbenzene  in  the  cold.  It  crystallises  in  long  needles  insoluble  in 
water  and  ether ;  sparingly  soluble  in  alcohol  and  chloroform ;  it 
melts  at  128 — 124°,  and  sublimes  unchanged  at  a  high  temperature. 
When  oxidised  with  potassium  permanganate,  it  yields  metanitro- 
benzoic  acid.  Orthonitro-octylhenzene  is  obtained,  together  with  the 
para-derivative,  by  heating  the  mother-liquor  from  the  prepar.ition  of 
the  meta-compound.  The  heavy  oil  so  formed  is  washed  with  hot 
water.  It  is  a  thick,  yellow  oil  with  a  peculiar  aromatic  odour.  It 
begins  io  decompose  at  100°,  and  cannot  be  distilled ;  at  130°  it  sud- 
denly carbonises.  Faranitro-octylhenzene  is  obtained  by  first  nitrating 
octylbenzene  in  the  cold,  separating  the  liquid  from  the  crystals  of 
metanitro-octylbenzene,  and  heating  for  12  hours.  It  is  then  filtered 
and  again  heated,  and  this  is  repeated  until  all  the  hydrocarbon  has 
dissolved.  The  crystalline  substance  is  gently  heated  to  sublime  any 
metanitro-derivative  present,  and  then  strongly  heated,  when  the 
para-compound  sublimes.  It  forms  small,  yellowish,  lustrous  needles, 
having  a  slight  odour  of  benzaldehyde  ;  it  melts  at  204°,  is  insoluble 
in  water,  soluble  in  alcohol  and  ether.     Diuitro-octylbenzene, 

CeH3(N02)2-CsHn, 
was  formed   when    crystals   of    metranitro-octylbenzeno    containing 
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fuming  nitric  acid  were  washed  with  ether.  Water  was  poured  on  to 
stop  the  violent  reaction  which  at  once  took  place.  It  melts  at  226°, 
and  sublimes  below  this  temperature  in  transparent  crystals  with  a 
vitreous  lustre,  soluble  in  ether  and  alcohol,  insoluble  in  water ;  its 
constitution  was  not  determined.  Orthamido-octi/Jbenzene  hydrocJdo- 
ride,  NHo*C6H4*C8lli7,HCl,  is  prepared  by  reducing  the  nitro-compound 
with  tin  and  hydrochloric  acid  ;  it  forms  small,  lustrous,  white  plates  ; 
when  heated,  it  becomes  red.  K.  H.  M. 

A  Fourth  Monobromophenol,  and  a  Second  Monobromo- 
benzene.  By  F.  Fittica  {Ber.,  19,  2632 — 2634). — In  this  communi- 
cation, the  author  still  maintains  the  existence  of  the  fourth  mono- 
bromophenol described  by  him  in  a  former  work,  the  conclusions 
from  which  were  subsequently  shown  by  Hand  to  be  erroneous 
(Abstr.,  1886,  1017).  The  preparation  of  a  second  monobromoben- 
zene  is  also  described,  but  it  was  not  obtained  of  constant  boiling 
point  (GO — Q^°),  and  the  analytical  results  are  far  from  satisfactory. 

V.  H.  V. 

Constitution  of  Nitranilic  Acid.  By  R.  Nietzki  {Ber.,  19, 
2727). — When  diamidotetrahydroxy benzene  (obtained  by  reducing 
nitranilic  acid)  is  distilled  with  zinc-dust,  paraphenylenediamine  is 
formed.  This  is  fresh  evidence  that  nitranilic  acid  is  paradinitro- 
dihydroxyquinone  (compare  Hantzch,  Abstr.,  1886,  1021). 

K  H.  M. 

Aniline  and  its  Homologues.  By  L.  Lewy  {Ber.,  19,  2728 — 
2729 ;  compare  Abstr.,  1886,  872). — When  paratoluidine  is  boiled  with 
water,  splendid  crystals  of  the  hijdrate  separate  on  cooling;  when 
exposed  to  air  they  effloresce. 

The  xylidines  and  cumidines  behave  towards  phosphoric  acid 
as  orthotoluidine  does,  and  yield  only  primary  phosphates. 

As  paratoluidine  forms  a  secondary  phosphate,  and  orthotoluidine 
a  pnmary  phosphate,  the  para>compound  behaves  like  an  element 
having  the  atomic  weight  214,  whilst  the  ortho-compound  behaves 
like  an  element  having  the  atomic  weight  107.  In  estimating  the 
pliosphoric  acid  in  a  mixture  of  the  two  phosphates,  the  relative 
amounts  of  paratoluidine  and  orthotoluidine  can  therefore  be  deter- 
mined. N.  H.  M. 

Alkyl-derivatives  of  Aniline.  By  A.  Claus  and  H.  Hirzel 
{Ber.,  19,  27Sb—27'i)l).—Methi/lpropylanai7ie,  NPhMePr,  is  prepared 
by  heating  methylaniline  and  propyl  iodide  for  eight  hours  in  a  water- 
bath.  The  product  is  dissolved  in  water,  extracted  with  ether,  and 
treated  with  alkali.  It  is  a  yellowish  oil,  boiling  at  212°  (uncorr.). 
The  hydrochloride  melts  at  106°  (uncorr.)  ;  it  is  very  hygroscopic. 
The  ethiodide,  NPhMePr, EtI,  is  a  viscous  substance  readily  soluble 
in  water.  When  boiled  with  concentrated  aqueous  potash,  methyl- 
ethylaniline  is  formed. 

Ethylpropylaniline,  NPhEtPr,  is  obtained  by  the  action  of  propyl - 
aniline  (Claus  and  Roques,  Ber.,  16,  909)  on  ethyl  bromide,  or  from 
etliylaniline  and  propyl  bromide.     It  is  a  bright  yellow  oil  boiling  at 
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216°  (uncorr.).  The  hydrochloride  is  a  crystalline  substance,  and  nirlts 
at  131°  (uncorr.).  The  methiodide  is  a  syrup  having  all  the  properties 
of  methylpropylaniline  ethiodide. 

Methylethylaniliiio  was  prepared  by  the  method  of  Claus  and 
Howitz  (Abstr.,  1884,  1005)  ;  it  was  obtained  in  the  crystalline  state. 
The  hydrochloride  melts  at  114°.  The  propiodide  is  identical  with 
the  iodide  mentioned  above.  When  the  aqueous  solution  of  the  iodide 
is  heated,  or  kept  in  contact  with  ether,  decomposition  takes  place, 
with  formation  of  propyl  alcohol  and  methylethylaniline  hydriodide. 

N.  H.  M. 

Action  of  Ethyl  Imidocarbonate  on  Aromatic  Ortho-com- 
pounds. By  T.  Sandmeyer  (Ber.,  19,  2650 — 2657). — In  continuation 
of  former  experiments  on  the  reactions  between  ethyl  imidocarbonate 
and  the  amines  of  the  aromatic  series  (Abstr.,  1886,  611),  the  prepa- 
tion  and  properties  of  various  derivatives  of  phenylene  and  toluylene 
diamines  are  described. 

NH 
Ethoxymethenyltoluylenediamine^  C7H6<^_  n^^C'OEt,  prepared  from 

toluylenediamine  hydrochloride  and  ethyl  imidocarbonate,  crystallises 
in  golden  needles  which  melt  at  163°,  insoluble  in  cold,  sparingly 
soluble  in  hot  water,  moderately  soluble  in  alcohol.  Its  aqueous  solu- 
tion gives  a  voluminous,  white  precipitate  with  mercuric  chloride. 
With  acids,  it  forms  very  soluble  salts. 

When  heated   with  hydrochloric  acid,  it  yields   hydroxymethenyU 

NH 

toluylenediamine,   C7H6<^_  -k^^C'OH.      This  substance  crystallises  iu 

small  needles,  melts  at  290°,  and  is  sparingly  soluble  in  boiling  alcohol, 
readily  in  water.  From  its  formation,  it  would  seem  to  contain  the 
liydroxyl-group,  but  it  is  also  identical  with  a  compound  obtained 
directly  from  carbamide  and  toluylenediamine,  which  would  contain 
the  carbonyl-group  ;  the  atomic  transformation  of  the  — N — COH- 
group  into  — NH — C  !  0  is  however  of  frequent  occurrence. 

NH 

Ethoxymethenylphenylenediarnine,    C6ll4<^_  ^^C'OEt,  prepared  in 

like  manner  from  phenylenediamine,  crystallises  in  reddish  glisten- 
ing leaflets  which  melt  at  160°.  In  its  solubility  and  physical  pro- 
perties, it  resembles  its  homologue.     With  hydrochloric  acid,  it  yields 

hydroxymethenylphenylenediamine,  C6H4<^_  -j^^C'OH,  which  crys- 
tallises in  leaflets,  and  is  identical  with  phenylenecarbamide  obtained 
directly  from  orthonitrophenylurethane. 

Ethoxymethenylamidophenol,  C6B[4<^^^C'OEt,  prepared  from  amido- 

phenol  and  ethyl  imidocarbonate,  is  a  colourless  oil,  boiling  at  225 — 
230°,  of  peculiar  odour.     It  is  converted  by  hydrochloric  acid  into 

hydroxymethenylamidophenol,   Cf;H4<^-»^^C'0H,    crystallising    in    red 

prisms,  which  lose  their  colour  on  exposure  or  when  separating  slowly 
from  solution. 

The  reaction  of  the  amido-acids  on  ethyl  imidocarbonate  differs 
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from  those  of  the  amines  and  the  amidophenols  ;  thus  with  anthranilic 
acid  an  amidine  of  the  composition 

COOH-CeHrNH-CCOEt)  IN-CeHi-COOH 

is  formed.  This  crystallises  in  white  needles,  melts  at  223*,  and  is 
sparingly  soluble  in  boiling  water,  soluble  in  hot  alcohol.  It  would 
appear  from  its  formation  that  this  substance  should  be  a  bibasic 
acid,  yet  its  silver  salt  contains  only  one  atom  of  the  metal  in  the 
molecule.  V.  H.  V. 

Decomposition  of  Diazo-compounds  by  Alcohol :  Paradiazo- 
tolueneorthosulphonic  Acid.  By  I.  Remsen  and  A.  G.  Palmer 
(Amer.  Gliem.  J.^  8,  243  —  251). — The  authors  expected  to  be  able  to 
prepare  benzoic  sulphinide  by  the  oxidation  of  orthotoluenesulphon- 
amide,  itself  prepared  from  the  orthotoluenesulphonic  acid  obtained 
by  boiling  the  diazo-compound  of  paramidotolueneorthosulphonic  acid 
with  alcohol.  This  method  seemed  all  the  more  promising,  as  Jensen 
and  Ascher  have  described  the  actual  elimination  of  the  diazo-group 
in  the  above  compound. 

The  authors  find  no  diflSculty  in  the  conversion  of  paranitrotoluene 
into  paradiazotolueneorthosul phonic  acid;  but  this,  when  boiled  with 
alcohol  under  pressure,  yields,  contrary  to  the  statements  of  Jensen 
and  Ascher,  not  tolueneorthosulphonic  acid  as  the  principal  product, 
but  ethoxytolueneorthosulphonic  acid.  The  reaction  will  not  proceed 
without  the  application  of  pressure  ;  it  commences  at  90  mm.,  and 
the  two  compounds  are  then  formc^d  in  equal  quantities,  but  the  yield 
is  very  bad,  the  reaction  slow,  and  the  product  is  black  with  tarry 
matters.  At  150  mm.  thrice  as  much  of  the  ethoxy-compound  as  of 
the  toluenesulphonic  acid  is  formed,  and  at  500  mm,  the  ethoxy-com- 
pound is  formed  almost  alone ;  the  reaction  takes  only  a  few  minutes, 
and  the  product  is  far  purer.  The  acid  product  of  the  reaction  cannot 
be  puriHed  by  means  of  the  barium  salts,  but  has  to  be  converted  into 
the  acid  amide,  and  it  is  to  be  noted  that  ethoxytoluenesulphamide, 
OEt-CeHsMe-SO.NH,  [4:1:  2],  melts  at  143— 144^  and  not  at  136^ 
as  described  by  Heffter. 

This  action  has  not  been  satisfactorily  explained.  It  is  at  present 
assumed  by  all  writers  that  the  normal  reaction  of  the  diazo-com- 
pounds when  boiled  with  alcohol  is  that  which  results  in  the  displace- 
ment of  the  diazo-group  by  hydrogen ;  it  is,  however,  certain  that  the 
reaction  frequently  takes  place  in  such  a  way  as  to  form  phenetoils : 
thus  the  sulphate  or  nitrate  of  diazobenzene  yields  benzene  in 
extremely  small  quantity,  but  phenetoil  in  very  considerable  quantity, 
and  it  appears  probable  that  the  normal  reaction  is  the  one  that  gives 
the  phenetoil.     A  list  of  15  similar  cases  is  cited  in  illustration. 

The  action  in  the  above  case  is  therefore  represented  not  by  the 
equation  generally  given,  but  by 


C6H3Me<^^>  +  EtOH  =  OEt-CeHaMe-SOaH  +  N 


2* 

H.  B. 
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Diazo-  and  Diazoamido-compounds.  By  0.  Wallach  (Annalen, 
235,  233 — 255). — Some  of  the  diazo-compounds  of  the  monacetic 
derivatives  of  the  diamines  (Abstr.,  1883,  584)  are  quite  stable  in  the 
dry  state,  and  their  hydrobromides  can  be  obtained  in  a  pure  state 
owinof  to  their  relatively  slight  solubility  in  water  and  alcohol.  Acetic 
anhydride  decomposes  the  dry  diazo-compounds,  yielding  the  acetic 
derivative  of  a  phenol,  thus  acetoparatoluidine  orthodiazobromide 
yields  diacetamidocresol,  OAcCeHsMe'NHAc.  The  diazo-com- 
pounds unite  with  nitro-ethane  to  form  the  mixed  azo-compounds 
discovered  by  Y.  Meyer  (this  Journal,  1875,  1202,  and  1876,  ii,  93), 
and  they  also  combine  with  secondary  amines,  forming  diazoamido- 
compounds.  The  latter  substances  are  decomposed  by  boiling  with 
strong  hydrochloric,  hydrobromic,  and  hydrlodic  acids  according  to  the 
equation  RN  '.  N-NR"  +  2HC1  =  RCl  +  Na  +  KHR",HCI.  Phenols 
are  the  chief  products  of  the  action  of  dilute  sulphuric  acid  on  the 
mixed  diazoamido-compounds. 

Benzene  diazopiperidide,  CsNHio'T^^o'Plij  ^vst  described  by  Baeyer 
and  Jaeger  (this  Journal,  1876,  i,  273),  can  be  readily  prepared  by 
pouring  a  dilute  ice-cold  solution  of  diazobenzene  chloride  (from 
100  parts  of  aniline)  into  a  dilute  cold  aqueous  solution  of  piperidine, 
100  parts  by  weight  mixed  with  60  of  potassium  hydroxide.  Every 
precaution  must  be  taken  to  prevent  the  temperature  of  the  mixture 
rising  above  0°.  The  piperidide  melts  at  43°.  It  is  decomposed  by 
warm  hydrochloric,  hydrobromic,  and  hydriodic  acids,  yielding  chloro-, 
brorao-,  or  iodo-benzene  respectively,  and  piperidine. 

Tolue7ie  paradiazopiperidide,  C6H4Me*N2*C5NHio,  crystallises  in 
colourless  prisms.  It  is  soluble  in  alcohol,  light  petroleum,  and  ether, 
and  melts  at  41°.  It  unites  with  2  mols.  HCl  to  form  an  unstable 
compound.  Toluene  oi'thodiazopiperidide  and  ortlionitrotoluene  para- 
diazopiperidide  are  oily  liquids.  P aranitrotoluene  orthodiazopiperidide 
melts  at  50 — 51°,  and  is  decomposed  by  hydrobromic  acid,  yielding 
bromonitrotoluene,  C6H3MeBr'N02  [1:2:4].  Nitrobenzene  rtietadiazo- 
piperidide  and  henze^ie  diazoconine  and  toluene  paradiazoconhie  are  oily 
liquids. 

By  the  action  of  sodium  nitrite  on  a  solution  of  acetotoluylenedi- 
amine  in  hydrobromic  acid,  the  diazobromide, 

NHAc-CeHaMe-N^Br  [Me  :  N^Br  :  NHAc  =1:2:4] 

is  obtained  as  a  yellow  precipitate.  In  the  dry  state,  this  diazobromide 
is  remarkably  stable.  It  acts  on  an  alcoholic  solation  of  nitroethane 
and  sodium  ethoxide,  yielding  a  red  precipitate  of  acetoparatoluidine 

orthodiazonitroethane, 

NHAc-CeHaMe-N^-CHMe-NOa  [Me  :  N2C2H,N02 :  NHAc  =  1:2:4]. 

The  precipitate  dissolves  in  alkalis,  and  is  reprecipitated  by  acids. 
It  is  deposited  from  an  ethereal  alcoholic  solution  in  red  needles 
melting  at  143°. 

Acetoparatoluidine  ortliodiazodiethylamide,  NHAcCellaMe'^n'NEta, 
is  deposited  in  colourless  prisms  when  acetoparatoluidine  orthodiazo- 
bromide is  added  to  a  cold  solution  of  diethylamine.  It  melts 
at  108°. 
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Acetoparatoluidine  orthodinznpiperidide  melts  at  154°,  and  dissolves 
in  alcohol  and  in  etlier.  When  hydrogen  chloride  is  passed  into 
the  alcoholic  solution,  the  diazochloride,  NHAcCeHaMe'NaCl,  is  pre- 
cipitated in  a  state  of  parity.  In  a  dry  state,  the  diazochloride  is  stable. 
It  explodes  when  heated,  and  is  decomposed  by  boiling  with  water  or 
weak  alcohol,  yielding  acctamidocresol.  The  diazopiperidide  is  de- 
composed by  warm  hydrochloric  or  hydrobromic  acid,  yielding  ortho- 
chloro-  or  orthobromo-acetoparatoluidine  and  monochloro-  or  mono- 
bromotoluidine.  W.  C.  W. 

Hydrazines.  By  E.  Fischer  (Annalen,  236, 198—199). — Fhenyl- 
liydrazine  distils  without  decomposition  under  35  mm.  pressnre.  It 
boils  at  241 — 242°  nnder  a  pressure  of  750  mm.  (column  of  mercury 
surrounded  by  vapour).  At  22*7°  the  sp.  gr.  of  the  base  is  1'097°^ 
compared  with  water  at  4°. 

In  the  preparation  of  methylphenylhydrazine,  the  author  finds  that 
the  reduction  of  the  nitrosamine  (Abstr.,  1878,  312)  may  be  carried 
out  in  aqueous  instead  of  in  alcoholic  solution.  The  base  boils  at  131° 
under  35  mm.  pressnre,  and  at  227°  under  745  mm.  W.   C.  W. 

Phenylhydrazine-compounds.  By  C.  Bu'low  (Annalen,  236, 
194 — 197). — Malic,  tartaric,  and  mucic  acids  unite  with  phenylhydr- 
azine  at  130°,  forming  diphenylhydrazides.  The  malic  compound, 
OH-C2H3(CO-N2H2Ph)2,  melts  at  218°,  the  tartaric  compound, 
C2H2(OH)2(CO-N2H2Ph)2,  melts  at  226°,  and  the  mucic  compound 
at  238— -240°.  Phenylacetic  pJienylhydrazide,  CH2Ph-CO-N2H2Ph, 
melts  at  168 — 169°,  and  dissolves  freely  in  alcohol  and  acetic  acid. 
Ethyl  oxalate  pJienylhydrazide  crystallises  in  plates  and  melts  at  119°. 
Benzil  phenylhydrazine,  C0Ph'CPh!N2HPh,  is  formed  by  warming 
equal  molecular  weights  of  benzil  and  phenyl  hydrazine.  It  melts  at 
128—129°.  W.  C.  W. 

Dicyanphenylhydrazine-compounds.  By  J.  A.  Bladin  (Ber.y 
19,    2598— 2604).  — The   anhydro  -  compound,  NPli<c^)^-'^^>^ 

previously  obtained  by  the  action  of  acetic  anhydride  on  dicyanphenyl- 
hydrazine  (Abstr.,  1885,  979)  can  be  prepared  by  adding  the  calcu- 
lated quantity  of  pyruvic  acid  to  an  alcoholic  solution  of  the  cyano- 
compound  and  warming  gently.      The  author  regards  this  compound 

as  a  derivative  of  the  hypothetical  triazole,  NH<^p-rV  •  -]u-]>  ;    it  will 

therefore  be  phenylmethylcyantriazole. 

The  salts  of  the  corresponding  phenylmethyltriazolpcarhoxyUc  acid, 
C2N3MePh*COOH,  are  described.  The  copper  salt  with  1-|^  mols.  HgO, 
is  obtained  in  the  form  of  microscopic  needles  ;  the  silver  salt  with 
1^  mols.  H2O  does  not  crystallise  well ;  and  the  lead  salt  with  2^  mols. 
H2O  forms  small,  white  needles  ;  all  these  salts  are  sparingly  soluble, 
whilst  those  of  barium  and  the  alkalis  are  easily  soluble  in  water.  The 
efhi/l  salt,  CzNsMePh'COOEt,  is  a  thick,  bright-yellow  oil,  insoluble  in 
waiter,  but  readily  soluble  in  alcohol,  etlier  and  benzene.    With  hydro- 
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ctloric  acid,  a"  hydrochloride,  C2N'3MePh*COOH,HCl,  is  obtained  in 
small,  colourless  tables,  which  are  decomposed  by  water.  The  amide, 
which  can  be  obtained  by  the  action  of  hydrogen  peroxide  on  dicyan- 
phenylhydrazine,  crystallises  in  small,  colourless  prisms,  soluble  in 
water  and  alcohol,  less  soluble  in  ether,  and  melting  at  170°.  The 
amidoxime  is  sparingly  soluble  in  water,  but  more  so  in  alcohol,  and 
crystallises  in  colourless  leaflets  melting  at  208 — 210°.  Acids  and 
alkalis,  with  the  exception  of  ammonia,  dissolve  it,  whilst  with  acetic 
anhydride  a  compound  crystallising  in  needles  and  -melting  at  148°  is 
obtained. 

Phenylmethyltriazole,  CaNgHMePh,  obtained  by  heating  the  acid  at 
180°,  is  an  oil  which  does  not  solidify  at  —15°.  It  forms  a  platino- 
cMoride,{C-2NzBMeV}i)2,^-z^tC\e  +  H2O,  which  crystallises  from  alcohol 
in  lemon-yellow  tables  melting  at  122 — 124°;  it  is  decomposed  by  water. 

To  the  compound  C]S'4Ph'CN  obtained  by  the  action  of  nitrous 
acid  on  dicyanphenylhydrazine  (Abstr.,  1886,  146),  the  author  gives 
the  ■  name  phenylcyantetrazole,    regarding   it  as    a    derivative    of    the 

hypothetical  tetrazole,  ^^j^ N"-^'  W    P    W 

Phenazine-derivatives.  ByA.BERXTHSENand  H.  Schweitzer  (Ber., 
19,  2604— 2607).— On  diazotising  Witt's  toluylene-red,  C,5HihN',HCI 
(Trans.,     1879,     356),     a    compound,      dimethaynidoTnethylphenazine, 

NMeg'CeHg^   I    ^OeHgMe,  is  obtained,  which  forms  beautiful  dark-red 

needles  or  flat  prisms  having  a  greenish  lustre.  It  dissolves  in 
dilute  acids  with  a  violet,  and  in  concentrated  sulphuric  acid  with  a 
reddish-brown  coloration.  Alcohol  dissolves  it  to  a  red,  and  ether 
to  a  yellowish-red  solution  exhibiting  golden-yellow  fluorescence.  It 
shows  considerable  analogy  to  eurhodine,  and,  like  that  base,  sublimes 
without  decomposition. 

When,  instead  of  nitrosodimethylaniline,  1 : 4  phenylenediamine 
acts  on  metatoluylenediamine  in  the  presence  of  oxidising  agents,  a 
"simple"  toluylene-blue,  and  subsequently  a  "simple"  toluylene- 
red  are  produced.  On  diazotising,  the  latter  yields  methylphen- 
azine;  this  class  of  dyes  must  therefore  be  regarded  as  derived 
from  phenazine.  The  formation  of  toluylene-blue  is  represented 
by    the     equation    NMea'CeH^-NHa  +  NH^-CeHaMe-XH.,  -   4H    = 

NMez'CeH^^  I      ^CeHaMe-NHa.      This,  on  further   oxidation,  yields 

toluylene-red,  NMea'CeHg/   |    ^CeHaMe-ITH'a.        The     constitutional 

formula  of  the  leuco- toluylene-red,  NIT<7j  A  -w^  /^T/7>NH,showsa 
remarkable  similarity  to  that  of  leucomethylene-blue.         W.  P.  W. 

Constitution  of  the  Safranines.  By  A.  Bernthsen  {Ber.,  19, 
2690 — 2693 ;   comp.  preceding  Abstract). — The  fact  that  an  indamine 
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is  formed  as  an  intermediate  product  in  the  preparation  of  pheno- 
safranines  makes  it  probable  that  tbe  phenyl-group  in  the  latter  is 
combined  with  the  same  nitrogen-atom  which  connects  the  two  other 
benzene  nuclei.  The  constitution  of  leucophenosafranine  (formed  bj 
oxidising   equal    mols.    of    paradiamidodiphenylamine   and    aniline) 

would  thus  be  NPh<^^^^|^2!)>^^-  '^^^^  reaction,  and  the  form- 
ation of  safranines  by  the  oxidation  of  a  paradiamine  (1  mol.)  with  a 
monamine  (2  mols.),  explains  why  the  para-position  to  the  amido- 
nitrogen  cannot  be  taken  up,  and  shows  that  2  atoms  of  nitrogen  are 
present  in  safranine  as  amido-groups. 

The  following  constitutional  formulae  are  suggested  for  pheno- 
safranine  hydrochloride : — 

CeHa NPh^  ^ISTPhCl 

NH<^  I  >,HC1  and  NH^-CeHa/ 1  NCeHa-NH^. 

The  first  formula  is  in  accordance  with  the  analogy  of  the  dye  with 
the  thionine- group,  and  the  fact  that  rosaniline  yields  a  triazo-deriva- 
iive,  although  its  salts  contain  one  imido-  and  two  amido-groups. 
On  the  other  hand,  the  presence  of  two  intact  amido-groups  in  the 
safranine  dye,  and  the  fact  that  toluylene-red  can  also  be  diazotised, 
are  in  favour  of  the  second  formula  (comp.  also  Abstr.,  1885,  102r>). 

N.  H.  M. 

Metanitromethylsalicylaldehyde  and  its  Derivatives.    By  A. 

ScHNELL  {Glieyyi.  Gentr.,  1886,  469 — 470). — All  attempts  to  prepare  a 
hydroxymethoxybenzaldehyde  by  the  amidation  and  diazotation  of 
the  above  compound  (first  prepared  by  Voswinckel,  Abstr.,  1882, 
189)  w^ere  unsuccessful.  An  amide  was  formed,  but  was  so  unstable 
that  it  could  not  be  isolated. 

When  metanitromethylsalicylaldehyde  is  heated  with  sodium  acetate 
and  acetic  anhydride,  metanUro-orthomethoxycinnamic  acid, 

NO/C6H3(OMe)-CH:CH-COOH  [CH  :  OMe  :  NO^  =  1  :  2  :  5], 

is  formed.  It  melts  at  238°,  and  when  reduced  with  ammonia  and 
ferrous  sulphate  yields  mefamiJo-orfhomdhoxijcm7iamic  acid,  which 
forms  yellow  needles  melting  at  189°.  Sodium  nitrite  and  concen- 
trated hydrochloric  acid  convert  this  acid  into  orthomethoxycinnamic 
acid  diazocliloride,  C6H4(OMe)(C3H302)*N  !  NCI,  which  is  very  unstable. 
The  corresponding  nitrate  is  much  more  stable  ;  it  explodes  at  151 — 
152°.  When  either  of  those  salts  is  heated  with  water,  inetahydroxy- 
orthometJioxifcinnamio  acid  is  formed,  and  yields  yellow  crystals  melting 
at  179 — 180°.  When  this  acid  is  fused  with  potash,  it  is  almost 
completely  decomposed  ;  when  methylated,  it  yields  methyl  wetortho- 
dimetlioxyciniiamate  {dhiiethylgeyitisate) ,  a  thick,  red-brown  oil,  which 
yields  the  acid  on  saponification.  The  acid  melts  at  143°  :  Tiemann 
and  Miiller  (Abstr.,  1882,  53)  give  the  melting  point  as  76°.     This 
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acid    when   oxidised   with   alkaline   permanganate   yields    dimethyl- 
gentisaldehyde. 

These  results  prove  the  nitro-group  to  be  present  in  the  meta- 
position.  L.  T.  T. 

New  Chlorine-derivatives  of  Acetophenone.  By  H.  Gactier 
(Compt.  rend.,  103,  812~814<). —  Trichloracetophenone,  COPh-CCia.-- 
60  grams  of  trichloracetic  chloride  is  mixed  with  100  grams  of 
benzene,  heated  to  the  boiling  point  of  the  latter,  and  aluminium 
chloride  added  in  small  quantities.  After  treatment  with  water,  the 
dried  product  is  fractionated  under  reduced  pressure,  and  the  portion 
boiling  at  135 — 155°  under  a  pressure  of  25  mm.  is  re-fractionated. 
About  20  to  25  grams  of  trichloracetophenone  is  thus  obtained  as  a 
colourless  liquid  with  a  pungent  odour  and  extremely  burning  taste. 
It  remains  liquid  at  —21°,  and  boils  without  decomposition  at  145° 
under  a  pressure  of  25  mm.,  and  with  slight  decomposition  at  249° 
under  atmospheric  pressure  ;  sp.  gr.  at  16°  =  1'427.  It  is  very 
slowly  oxidised  by  alkaline  potassium  permanganate,  yieldincr 
benzoic  acid;  when  subjected  to  prolonged  boiling  with  water,  or 
when  treated  with  very  dilute  alcoholic  potash,  the  product  is  like- 
wise benzoic  acid. 

VicJiloracetophenone,  C0Ph*CHCl2,  is  obtained  in  the  same  manner 
from  50  grams  of  dichloracetic  chloride  and  100  grams  of  benzene  ; 
the  yield  being  about  20  grams.  It  is  a  colourless  liquid,  with  an 
odour  and  taste  resembling  those  of  the  tri- derivative.  It  boils 
unchanged  at  143°  under  a  pressure  of  25  mm.,  and  with  slight 
decomposition  at  247 — 248°  under  atmospheric  pressure ;  sp.  gr.  at 
15°  =  1*338.  It  is  as  difficult  to  oxidise  as  the  tri-derivative,  and  is 
not  sensibly  affected  by  boiling  water.  When  subjected  to  prolonged 
trentment  with  an  alcoholic  solution  of  potassium  acetate,  the  whole 
of  the  chlorine  is  removed  with  formation  of  potassium  chloride  and 
a  product  which  has  not  yet  been  examined. 

These  derivatives  afford  further  illustration  of  the  stability  of 
chlorine  in  combination  with  the  carbonyl-group.  It  is  attacked  with 
difficulty  by  reagents  which  readily  remove  the  chlorine  from  the 
side-chains  of  benzene  hydrocarbons,  whilst  energetic  reagents  act  on 
the  ketonic  group,  and  give  rise  to  simpler  substitution  derivatives  of 
benzene.  C.  H.  B. 

Action  of  Sulphuric  Acid  on  Aromatic   Ketones.      By  K. 

Krekeler  (Ber.,  19,2623—2628;  comp.  Abstr.,  1886,  6S8).—Benzyl- 
metJiylketonesulpho7iic  acid,  S03H'C6H4*CH2*COMe,  is  prepared  by 
heating  benzyl  methyl  ketone  with  sulphuric  acid  on  a  water-bath. 
AceiopJienonesulphonic  acid,  SOsH'CeHi'COMe,  is  obtained  by  gradually 
adding  pyrosulphuric  acid  (4  grams)  to  acetophenone  (1  gram) 
kept  well  cooled  ;  the  intensely  red  liquid  is  then  heated  for  half 
an  hour  on  a  water- bath.  The  lead  salt  dissolves  very  readily  in 
water.  The  sulphonic  acid  reacts  with  phenylhydrazine,  and  yields 
the  compoutid  N2HPh  :  CMe-C6H4-S03H(N2HPh)  ;  this  crystallises  in 
lustrous  plates,  readily  soluble  in  alcohol. 

Isobutyrothienonesulphonic  acid,  CHMea'CO'CiSH/SOsH,  is  obtained 
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by  acting  on  the  thienone  with  pyrosulpLuric  acid  in  the  cold.     The 

lead   and  barium   salts  are  very  readily  soluble   in  water,    and    can 

be  crystallised  from  dilute  alcohol.      The  phenylhydrazine-derivative, 

NaHPh  :  CPr^-CiSH^-SOaH'CNsHPh),  crystallises  in  lustrous   plates, 

readily  soluble  in  alcohol,  very  sparingly  in  cold  water. 

N.  H.  M. 

Pldchl's  Phenylglycidic  Acid.     By  E.  Erlenmeyee,  Jun.  (Ber., 

19,    2576— 2577).— The    phenylglycidic    acid    prepared   by    Plochl's 

method  (Abstr.,  1884,  604)  yields  well  characterised  hydroxylamine- 

and  phenylhydrazine-derivatives,  and  also  gives  the  Laubenheimer- 

Victor  Meyer  thiophen  reaction.     From  these  facts,  the  author  draws 

,     .         ,  .       .         .     CHPh-CH-COOH 

the   conclusion   that    the   formula     \^/  suggested   by 

PlochI  cannot  be  sustained,  and  advances  the  view  that  the  compound 
is  probably  phenylpyruvic  acid.  W.  P.  W. 

Para-  and  Ortho-nitrophenyloxy acrylic  Acid.  By  A.  Lipp 
(Ber.,  19,  2643 — 2650). — ParanitropJienyloxy acrylic  acid,  first  ob- 
tained by  Erlenmeyer,  is  readily  prepared  by  heating  paranitrophenyl- 
a-chlorolactic  acid  with  alkalis  ;  it  crystallises  in  glistening  leaflets, 
which  melt  at  186 — 188°  with  complete  decomposition  ;  when  heated 
with  sulphuric  acid  it  yields  paranitrophenyl glyceric  acid,  which 
crystallises  from  water  in  small  interlaced  leaflets,  melting  at  167 — 
168°.     In  order  to  determine  whether  the  constitution  of  this  acid  is 

<.      1     . ,     NOs-CeHrCH  -CH-COOH         ^        ,     ^ 
that  of  a  glycide,  Xn/'  ,  or  of  a  /3-hydroxy-acid,  its 

reaction  with  hydrochloric  acid  was  studied ;  nitrophenyl-/3-chloro- 
lactic  acid  was  formed,  thus  confirming  the  former  view.  This 
/3-lactic  acid  resembles  the  corresponding  a-acid  in  appearance  and 
behaviour  towards  solvents ;  it  forms  small,  glistening  crystals  which 
melt  at  167 — 168°.  When  boiled  with  water,  it  is  completely  decom- 
posed into  hydrochloric  acid,  carbonic  anhydride,  and  a  red  resin  ;  its 
harium  salt  when  heated  yields  paranitrophenethylaldehyde  and  car- 
bonic anhydride.  Since  the  paranitrophenyl-a-  and  -;3-chlorolactic 
acids  yield  the  same  nitrophenylacrylic  acid,  which  in  its  turn  is 
reconverted  into  the  /3-lactic  acid,  the  constitution  of  the  oxyacrylic 
acid  is  analogous  to  that  of  glycidic  acid,  according  to  the  formula 
written  above. 

The  orthonitrophenylacrylic  acid,  obtained  by  Baeyer,  behaves  like 
the  above  in  combining  directly  with  hydrochloric  and  hydro bromic 
acids ;  its  constitution  therefore  is  analogous.  V.  H.  V. 

Amido-acids.  By  R.  Stephan  {Chem.  Centr.,  1886,  470—471). 
— Tiemann,  Friedlander,  and  Priest  (Abstr.,  1882,  50  and  56)  have 
shown  that  the  cyanhydrins  of  aromatic  aldehydes  form  an  easy 
source  for  the  preparation  of  substituted  amido-acids.  The  author 
finds  that  the  same  holds  good  in  the  case  of  aldehydes  of  the  fatty 
series. 

Acetaldehyde  cyanhydrin,  when  heated  on  the  water-bath  with 
aniline,  yields  a-anilidojprojpionitrile,  NHPh*CHMe*CN,  melting  at  92°. 
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The  hydrochloride  forms  crystals  melting  at  86°,  and  giviag  up  hydro- 
gen chloride  very  easily.  The  nitrile  dissolves  in  boiling  water  with 
partial  decomposition  into  its  components.  Neither  hydrochloric 
acid  nor  potash  causes  hydrolysis,  but  when  heated  with  these 
reagents  the  nitrile  undergoes  decomposition.  When  the  nitrile  is 
slowly  added  to  concentrated  sulphuric  acid,  a.-anilidoyropionamide  is 
formed  ;  this  melts  at  140 — 141°,  and  is  decomposed  when  heated  with 
strong  potash.  With  hydrochloric  acid,  it  yields  a.-anilidopropionic 
acid,  which  melts  at  163°  and  sublimes  unchanged. 

Ortho-  and  para-tolaidine  form  compounds  similar  to  the  above. 
OL-JParatoluidojprojpionitrile  melts  at  82°  ;  the  amide, 

CvH/NH-CHMe-CONHo, 

melts  at  145°,  and  is  more  unsta.ble  than  the  anilido-amide ;  the  free 
acid  forms  colourless,  hygroscopic  scales  melting  at  152°. 

OL-Orthotoluido'propio nitrile  melts  at  72  —  73",  the  amide  at  125°,  and 
the  acid  at  116°  when  separated  from  alcoholic,  but  at  123°  from 
aqueous  solutions. 

The  hydrochlorides  of  these  nitriles  yield  unstable,  crystalline 
platinochlorides. 

Bromine  forms  tribromo-substitution  products.  at-Trihromanilido- 
propionitrile,  C6H2Br3'NH*CHMe*CjS',  forms  yellow  needles  melting  at 
130° ;  a-orthotoluidodibromopropionitrile  melts  at  105°,  and  a-para- 
toluidodibromopropionitrile  at  117°.  L.  T.  T. 

Derivatives  of  Methyl  Carbanilate.  By  W.  Hentschel  (/.  pr. 
Chem.  [2],  34,  423 — 427). — In  a  former  communication  (Abstr., 
1885,  792),  the  author  has  described  the  formation  of  methyl  amido- 
sulphobenzoate  from  methyl  carbanilate  by  the  action  of  sulphuric 
acid.  When  the  substance  is  decomposed  with  excess  of  bromine- 
water,  and  the  solution  allowed  to  remain  for  some  days,  a  substance 
of  the  formula  CgHvOaNBra  separates,  which  crystallises  in  needles, 
and  melts  at  96  5°. 

This  substance,  in  which  two  atoms  of  bromine  have  taken  the 
place  of  the  sulphonic  group,  when  warmed  with  sulphuric  acid  yields 
dibromaniline  sulphate,  which  on  decomposition  with  sodium 
hydroxide  gives  ordinary  dibromaniline  (1:2:4). 

When  treated  with  nitric  acid  of  sp.  gr.  1*45,  the  brominated 
substance  gives  a  nitro- compound,  crystallising  in  silky  needles, 
melting  at  152°,  and  having  the  constitution 

OMe-CO-NH-CeHaBra-NOz  [NH  :  Br^  :  NO2  =  1  :  2  :  4  :  6]. 

When  heated  with  aqueous  ammonia  in  a  sealed  tube,  the  nitro- 
compound yields  dibromonitraniline  (m.  p.  127'5°). 

The  acid  liquid  containing  methyl  amidosulphobenzoate  yields  a 
nitrocarbanilide  when  treated  with  strong  nitric  acid.  This  forms 
colourless  plates  or  prisms,  melts  at  189°,  and  when  heated  with 
strong  hydrochloric  acid  in  sealed  tubes,  yields  a  dinitraniliue  which 
agrees  in  all  respects  with  unsymmetrical  metadinitraniline. 

G.  H.  M. 

I  2 
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Ethyl  Phthalylacetoacetate.  By  C.  Bulow  (Annalen,  236,  184 
— 194). — Ethyl  phthalylacetoacetate,  prepared  by  the  method  de- 
scribed by  Fischer  and  Koch  (Abstr.,  1883,  806),  is  decomposed 
by  the  action  of  sulphuric  acid  at  65°  for  half  an  hour,  yielding 
alcohol  and  acetic  and  phthalylacetic  acids.  It  is  also  decomposed 
by  prolonged  boiling  with  water  or  with  alkalis,  but  with  a  cold 
alcoholic  solution  of  potassium  hydroxide  it  yields  a  deliquescent 
crystalline  compound,  CuHiaKaOe  +  CaHeO,  which  is  very  soluble 
in  water.  At  the  ordinary  temperature,  ammonia  converts  ethyl 
phthalylacetoacetate  into  phthalyldiamide,  but  at  a  temperature  of 
100°  phthalimide  is  formed. 

Ethyl p}ie7iylhydrazinephthalylacetoacetate,  C2oHi8^204,  forms  thick 
plates,  soluble  in  alcohol,  in  strong  acetic  and  sulphuric  acids,  and 
in  alkalis.  It  melts  at  236 — 238°,  and  on  reduction  with  zinc- 
dust  and  acetic  acid  yields  the  ethylic  salt  of  benzylacetoacetic- 
orthocarboxylic  acid.  This  compound  melts  at  92°,  and  dissolves 
freely  in  hot  water,  alcohol,  ether,  chloroform,  and  acetic  acid. 
It  is  decomposed  by  boiling  with  baryta-water,  yielding 
benzylacefoneorthocarboxylic  acid,  COOH'CeHi'CHg'CHa'COMe.  This 
acid  dissolves  freely  in  the  usual  solvents,  and  melts  at  114°.  The 
phenylhydrazine  compound  of  ethyl  benzylacetoaceticorthocarboxijlate, 
COOH-C6H4-CH2-CH(COOEt)-CMe  !  N^HPh,  forms  pale  -  yellow, 
needle-shaped  crystals.  It  melts  with  decomposition  at  235°,  and 
dissolves  freely  in  alcohol,  ether,  chloroform  and  carbon  bisulphide. 
At  the  ordinary  temperature,  and  more  rapidly  at  100°,  the  com- 
pound splits  up  into  alcohol,  water,  and  a  new  substance,  CisHigN'aOa, 
which  melts  at  228—229°.  W.  C.  W. 

Benzoic  Sulphinide.  By  I.  Remsen  and  A.  G.  Palmer  (Amer. 
Chem.  /.,  8,  223 — 227). —  Benzoic  sulphinide  may  be  sublimed;  it  is 
decomposed  by  simple  evaporation  with  strong  hydrochloric  acid 
or  by  boiling  with  strong  baryta-water,  yielding  orthosulphobenzoic 
acid.  The  following  salts  are  described  : — CtHiSOsNK  +  H2O,  very 
soluble  crystals  ;  CvHiSOaNAg,  sparingly  soluble  in  boiling  water,  and 
separating  in  long  needles;  (C7H4S03N)2Ba  -h  l^HoO,  easily  soluble 
in  water  and  difficult  to  crystallise  ;  the  methyl  salt  has  also  been 
prepared,  but  not  completely  examined.  H.  B. 

Parethoxybenzoic  Sulphinide.  By  I.  Remsen  and  A.  Gr. 
Palmer  (Amer.  Chem.  J.,  8,  227 — 229). — Ethoxytoluenesulphonamide 
(this  vol.,  p.  136)  was  oxidised  in  warm  dilute  aqueous  solution  with 
potassium  permanganate  ;  from  the  filtered  and  concentrated  solution, 
hydrochloric  acid  precipitated  parethoxybenzoic  sulphinide^ 

EtO-C6H3<^^^>NH, 

The  substance  forms  needle-shaped  crystals,  melting  at  257 — 258°  ; 
it  has  not  a  sweet  taste.  The  potassium  and  silver  salts, 
CaHsSOiNK  and  CgHsSOiNAg,  are  described.  H.  B. 
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Parabromobenzoic  Sulphinide.  By  I.  Remsen  and  W.  S. 
Bayley  (Amer.  Chem.  J.,  8,  229 — 235). — Parabromotoluenesulplion- 
amide  (Hiibner  and  Post,  this  Journal,  1874,  57)  was  oxidised  with 
potassium  permanganate  in  considerable  excess,  when  besides  the 
sulphinide,  there  is  also  formed  a  considerable  quantity  of  para- 
bromosulphobenzoic  acid ;  this  substance  is  not  formed  if  potash  is 
also  added  during  the  oxidation.  Pambromohenzoic  sulphinide  is 
sparingly  soluble  in  cold  water,  volatilises  at  about  200°,  melts  at 
217°,  and  is  characterised  by  an  extremely  sweet  taste,  followed  by 
an  after-taste  of  extreme  bitterness.  The  following  salts  are  de- 
scribed :— (C7H303SNBr)2Ba  +  7iH20  ;  (C7H303SNBr),Ca  +  7iK,0  ; 
CvHaOgSNBrAg  +  24H2O.  When  treated  with  phosphorus  penta- 
chloride,  and  then  with  alcohol,  the  ethyl  salt,  CvHaOaSNBrEt,  is 
obtained  as  a  substance  which  after  recrystallisation  from  hot  alcohol 
melts  at  199 — 199'5°.  Attempts  to  prepare  the  ethyl  salt  from  the 
silver  salt  and  ethyl  iodide  were  unsuccessful,  a  mixture  of  at  least 
two  substances  being  obtained.  H.  B. 

Benzoyltoluenesulphon amide  and  some  of  its  Derivatives. 
By  I.  Remsen  and  C.  S.  Palmer  (Amer.  Chem.  J.,  8,  285 — 243). — 
Somewhat  similar  to  the  sulphiaides  is  the  class  of  substances  repre- 
sented by  benzoylbenzenesulphonamide,  Ph'C0*NH*S02*Ph,  and 
benzoyltoluenesulphonamide,  Ph*CO*NH*S02*C6H4Me,  obtained  by  the 
action  of  benzoic  chloride  on  the  corresponding  amides.  But  the 
constitution  of  these  substances  has  not  been  definitely  proved, 
and  Wolkow  has  shown  that  benzamide  when  treated  with 
benzenesulphochloride  yields  not  benzoylbenzenesulphonamide,  but 
toluenesulphonic  acid  and  phenyl  cyanide,  and  it  is,  therefore, 
possible  that  the  above  two  substances  are  represented,  not  by 
R-SOo-NH-COR,  but  by  R-SO^-N  !  C(OH)R.  On  the  first  of  these 
suppositions,  two  ethyl  salts  should  be  obtained,  one,  R'SOa'NEt'COR, 
from  the  silver  or  lead  salts  and  ethyl  iodide,  and  the  other, 
R*S02*N  !  CR'OEt,  by  acting  on  the  sulphonamide  with  phosphorus 
pentachloride  and  alcohol ;  on  the  second  supposition,  only  one  ethyl 
salt  can  be  prepared  by  either  method,  namely,  R'SOa'N  '.  CR'OEt. 
It  has  already  been  shown,  and  is  confirmed  by  the  authors,  that 
ethereal  salts  of  benzoyltoluene-sulphonamide  cannot  be  obtained  by  the 
action  of  phosphorus  pentachloride  and  alcohol.  Neither  can  they  be 
obtained  by  the  action  of  ethyl  iodide  on  the  lead  or  silver  salts  of 
the  sulphonamide  ;  similar  n  gative  results  have  been  recorded  by  other 
writers. 

But  although  the  ethereal  salts  of  the  sulphonamides  cannot  be 
obtained  from  the  sulphonamides,  they  may  nevertheless  be  prepared 
indirectly.  Benzoylmethyltoluenesulphonamide^  C7H50*NMe*(J7H7S02, 
crystallises  with  difficulty ;  it  melts  at  58°,  and  is  prepared  by  the 
action  of  benzoic  chloride  on  ifnethylpa7'atoluenesuljpho7iamide^ 
NHMe*S02*C7H7.  On  adding  water  to  its  alcoholic  solution,  the 
latter  crystallises  in  plates  melting  at  75°,  is  very  stable,  audi  is 
obtained  by  treating  paratoluenesulphochloride  with  methylamine. 

Benzoylethyltoluenesulphonamide  was  prepared,  but  not  analysed ; 
it  is  obtained  from  benzoic  chloride  and  ethylparatoluenesulphonamidSf 
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NHEt'SOa'CvHv,  melting  at  58°,  and  prepared  like  the  above  methyl- 
componnd. 

Benzoylphenyltoluenesulphonamide  crystallises  readily  from  alcohol ; 
the  crystals  melt  at  149° ;  when  boiled  with  alcoholic  potash,  it  yields 
benzoic  acid  and  toluene-snlpbanilide.  It  is  prepared  from  ^^ew?/Z- 
paratoluenesulphonamide,  NHPh*S02'C7H7,  melting  at  103°,  and 
already  prepared  by  Miiller.  H.  B. 

Separation  of  the  Two  Isomeric  Toluidinesulphonic 
Acids.  By  E.  A.  Schneider  (Amer.  Chem.  /.,  8,  274). — The  potassium 
and  sodium  salts  of  paratoluidinemetasulphonic  acid  are  very  soluble 
in  water,  but  insoluble  in  cold  aqueous  potash,  whilst  the  potassium 
and  sodium  salts  of  paratoluidineorthosulphonic  acid  are  very 
easily  soluble  in  the  same  liquid  at  ordinary  temperature. 

H.  B. 

Action  of  Concentrated  Sulphuric  Acid  on  Hydrazine- 
toluenesulphonic  Acids.  By  E.  A.  Schneider  (Amer.  Chem.  J.,  8, 
271 — 273). — It  was  hoped  that  condensation  migiit  be  effected 
between  the  hydrazine-  and  sulphonic-groups.  Parahydrazinetoluene- 
orthosulphonic  acid  apparently  underwent  no  change.  Parahydrazine- 
toluenemetasulphonic  acid  reacts  violently  with  sulphuric  acid  at  80°  ; 
the  product  poured  into  water  gives  a  bright  red  precipitate,  not 
further  examined,  and  the  filtrate,  with  excess  of  soda,  gives  a  yellow 
precipitate  which  resembles  in  all  its  properties  the  basic  substance 
obtained  by  Gallinek  and  Richter  (Abstr.,  1886,  236)  by  heating 
paratolylhydrazine  with  sulphuric  acid,  and  is  probably  identical 
with  it.  H.  B. 

Oxidation  by  Means    of  Potassium  Permanganate.     By   I. 

Remsen  and  W.  H.  Emerson  (Amer.  Chem.  /.,  8,  262 — 268). — It 
has  been  stated  "  that  acid  oxidising  agents  tend  to  transform  para- 
groups  (hydrocarbon-chains)  and  leave  ortho-groups  unchanged,  and 
that  alkaline  oxidising  agents  tend  to  transform  ortho-groups  and 
leave  para-groups  unchanged,"  and  R.  Meyer  and  Baur  (Abstr.,  1881, 
46)  have  adduced  in  favour  of  this  the  case  of  cymenesulphonic  acid 
[Me  :  SO3II :  Pr  =1:2:4],  which  with  permanganate  yields  hydr- 
oxypropylsulphobenzoic  acid  [COOH  :  SO3H  :  C3H7O  =  1:2:4],  but 
with  nitric  acid  yields  sulphoparatoluic  acid  [CH3 :  SOnH :  COOH 
=  1:2:4].  On  the  other  hand,  Jacobsen  has  shown  that  metaxylene- 
sulphonamide  [SO3H  :  Me  :  Me  =  1:2:4]  yields  the  same  product  of 
oxidation  [SO3H  :  Me  :  COOH  =  1:2:4]  with  either  chromic  acid  or 
potassium  permanganate. 

Jacobsen 's  work  is  fully  confirmed,  and  it  is  also  shown  that 
paraxylenesulphonic  acid  and  paraxylenesulphonamide  yield  the  same 
oxidation  products  with  permanganate,  namely,  sulphoterephthalic 
acid  and  a  sulpho-  or  sulphamido-paratoluic  acid.  By  fusing  the 
last-named  compounds  with  potash,  they  are  both  converted  into  one 
and  the  same  hydroxytoluic  acid,  a-orthohomometahydroxybenzoic 
acid  [Me  :  OH  :  COOH  =  1:2:4],  and  hence  the  methyl-group  first 
oxidised  is  not  that  which  is  in  the  ortho-position  relatively  to  the 
sulphonic  group. 
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Tlie  work  of  Meyer  and  Baur  was  then  repeated  and  fully  con- 
firmed, and  finally  the  behaviour  of  cymene  itself  with  alkaline 
permanganate  was  examined.  It  was  found  that  the  products  of  the 
oxidation  were  almost  equal  quantities  of  terephthalic  acid  and  of 
hydroxypropylbenzoic  acid,  COOH'C6H4*C3H70,  which  was  recognized 
by  converting  it  into  propenylbenzoic  acid  and  isopropenyl benzoic 
acid.  Cymene  treated  with  chromic  acid  yields  as  the  first  product 
toluic  acid,  and  hence  the  caase  of  the  different  behaviour  of  cymene- 
sulphonic  acid  towards  alkaline  permanganate  solution,  and  towards 
acid  oxidising  agents  (nitric  acid)  is  not  to  be  sought  for  in  the  influence 
of  the  sulphonic  group  on  the  hydrocarbon  side- chains  (Meyer),  but  in 
the  difference  between  the  side-chains  themselves,  the  isopropyl- 
group  yielding  most  easily  to  acid  oxidising  agents,  the  methyl-group 
yielding  most  easily  to  alkaline  oxidising  agents.  (Compare  Abstr., 
1886,  541.)  H.  B. 

Action  of  Bromine  and  Watsr  on  a-Metaisocymenesul- 
phonic  Acid:  Constitution  of  a-  and  /3-Metaisocymenesnl- 
phonic  Acids.  By  W.  Kelbe  and  N.  v.  Czarnomski  {Annalen,  235, 
272-— 299). — In  addition  to  the  results  which  have  previously  ap- 
peared in  this  Journal  (Abstr.,  1882,  619  ;  1881, 1355  ;  and  1886,  355), 
the  authors  describe  the  following  compounds  :  — 

Lead  ^-hromometisocymenesulpJionate,  Pb(CioHi3BrS03)2  +  H2O, 
crystallises  in  needles,  and  is  soluble  in  alcohol  and  in  hot  water. 
The  barium  salt  forms  colourless  plates ;  the  copper  salt  glistening 
green  plates  containing  4  mols.  HoO ;  and  the  potassium  salt, 
CioHisBr'SOaK  +  H2O,  silky  needles.     The  sulphonamide, 

CxoHi,BrS02'NH2, 

melts  at  162°  and  dissolves  in  strong  alcohol,  from  which  solvent  it  is 
deposited  in  transparent  needles. 

a.-Bromisocymenesulphonic  acid  is  very  hygroscopic.  After  drying 
over  sulphuric  acid,  it  melts  at  126°.  Its  salts  are  much  more 
soluble  than  those  of  the  ^-acid.  The  barium  and  copper  salts 
crystallise  with  7  mols.  H2O.  The  potassium  salt  crystallises  in 
needles  containing  1  mol.  H2O.  It  dissolves  readily  in  water  or 
alcohol.  The  sodium  salt  contains  2  mols.  H2O.  The  sulphonamide 
forms  long,  white,  needle-shaped  crystals.  It  melts  at  170'5°,  and  dis- 
solves in  hot  water  and  alcohol. 

Pure  a-bromisocymene,  CjoHisBr,  boils  at  225°  instead  of  235° 
as  previously  stated  (Abstr.,  1882,  618). 

Dibromucymene  is  prepared  by  the  action  of  bromine  on  an  aqueous 
solution  of  a-bromocymenesulphonic  acid.  It  is  an  oily  liquid  boiling 
at  272 — 273°.  Purebromocymeneis  obtained  as  a  strongly  refractive 
liquid  when  potassium  /3-bromometaisocymenesulphonate  is  decom- 
posed by  superheated  steam.  It  boils  at  224°,  one  degree  lower  than 
the  «-compound,  and  is  slowly  oxidised  by  nitric  acid,  yielding  bromo- 
metatoluic  acid  (m.  p.  152°),  CeHsMeBr-COOH  [1:4:  3]. 

General  Conclusions. — When  metaisocymene  dissolves  in  sulphuric 
acid,  the  SO3H  group  displaces  the  H  atoms  at  4  or  6.      Bromine 
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displaces  the  H  atom  at  4  in  a-cymenesulplioiiic  acid,  and  at  6  in  the 
/•i-acid. 

When  bromocjmenes  are  dissolved  in  sulphuric  acid,  the  sulphonic 
group  takes  the  position  4  in  the  a-compound,  and  6  in  the  ^-com- 
pound. The  constitution  of  these  compounds  is  shown  in  the 
following  table  ; — 

a.  j8. 

Bromotoluic  acids,  Me :  COOH  :  Br     1:3:6  1:3:4 

Bromocjmene,  Me  :  Pr  :  Br 1:3:6  1:3:4 

Cymenesulphonic  acid,  Me  :  Pr  :  SO3H    ..      1:3:6  1:3:4 

Bromocjmenesulphonic  acid, 

Me:Pr:S03H:Br 1:3:4:6     1:3:6:4 

Dibromocymene,  Me  :  Pr  :  Br  :  Br 1:3:4:6 

Bromoisophthalic  acid,  COOH :  COOH  :Br     1:3:6  1:3:4 

w.  c.  w. 

Synthesis  of  Indole-derivatives.  Bj  E.  Fischee  (Annalen, 
236,  116 — 126). — Many  of  the  results  contained  in  this  paper  have 
already  been  published  (Abstr.,  1884,  52,  1180  ;  and  1886,  835).— The 
fgecal  odour  of  indole  is  most  marked  in  skatole,  and  in  the  mono-  and 
di-methyl  compounds  with  the  exception  of  those  substances  in  which 
the  methyl-group  is  united  to  the  N-atom.  The  odour  and  volatility 
of  the  compounds  is  destroyed  by  the  introduction  of  the  phenyl- 
group.  All  indole-derivatives  form  crystalline  picrates,  and  all  the 
indoles  with  the  exception  of  the  carboxylic  acids  are  reduced  by  zinc 
and  hydrochloric  acid  to  hydro-bases.  The  pine-wood  reaction  is  not 
exhibited  by  the  carboxylic  acids,  nor  by  those  derivatives  in  which 
both  the  2'  and  3'*  hydrogen-atoms  are  replaced  by  methyl,  ethyl,  &c. 

Nitrous  acid  converts  indole  and  1'  methyliudole  into  nitroso- 
compounds.  It  forms  complicated  products  with  2'  methyl  or  phenyl 
indole,  and  converts  3'  or  2',  3'  substituted  indoles  into  nitiosamines. 

The  following  is  a  list  of  indoles  derived  from  the  hydrazines. 

Melting  Boiling 

point.  point. 

fV liquid  240° 

MonomethyW  2' 60°  272 

[3' 95  265-266 

f  2'  :  3' 106  285 

I  1'  :  2' 56  ? 

Dimethyl  . .  ^  1    :  3' liquid  ? 

|3    :1' „  ? 

U    :1^ ? 

*  Note. — In  the  notation  of  the  indole  series,  1,  2,  3,  4  refer  to  the  positions  in  the 
benzene-ring,  and  1',  2',  3'  to  the  corresponding  positions  in  the  basic  ring  con- 
taining the  nitrogen,  where  N  =  1',  as  shown  in  the  annexed  symbol : — 

1' 
1      N 

2  1        IV 


w 


4      3'  — Editoes. 
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Melting  Boiling 

point.  point. 

Trfmethyl. .      1'  :  2'  3' liquid  ?     picrate  melts  at  150°. 

Ethyl r 


Methyl  ethyl  II  ;^, 
Monophenyl  <  o/ 


291—293' 


186° 

Diphenyl.  . .      2'  :  8' 123 

Benzyl  ....      1' 445° 

Naphthindole   2' liquid         222°  under  18  mm.  pressure. 

Methyl  naphthindole,  2'    . .  „ 

w.  c.  w. 

Indoles  from  Phenylhydrazine.  By  E.  Fischee  (Annalen,  236, 
126 — 151). — Most  of  the  compounds  mentioned  in  this  paper  have 
already  been  described  by  the  author  (Abstr.,  1886,  805).  2',  3'  Bi- 
met/tylindole,  C8NH5Me2,  prepared  from  the  phenylhydrazine  com- 
pound of  methyl  ethyl  ketone,  melts  at  106"  and  boils  at  285°.  The 
nitrosamine,  CgNHiMcz-NO  [NO  =  1'],  melts  at  61—62°,  and  decom- 
poses at  a  higher  temperature.  2'  3'  Meihylethyli7idole,  CgNHsMeEt, 
prepared  from  the  phenylhydrazine  of  methyl  propyl  ketone,  is  an  oily 
liquid  boiling  at  291 — 293°.  The  picrate  crystallises  in  dark  red 
needles.     Phenylhydrazinelsevulinic  acid, 

PhNo.H :  CMe-CHa-CHa-COOH, 

melts  at  108°,  and  at  a  higher  temperature  splits  up  into  water  and 
the  anyhdride,  CnHiaNaO.  This  substance  crystallises  in  colourless 
plates.  It  melts  at  106—107°  and  boils  between  340°  and  350°  with 
partial  decomposition.  Ethyl  phenylhydrazinelaevulinate  melts  at 
110°.  Methylindoleacetic  acid,  prepared  from  this  ethyl  salt,  melts 
between  195°  and  200°,  and  splits  up  into  carbonic  anhydride  and 
2',  3'  dimethylindole.  W.  C.  W. 

Indoles  from  Methylphenylhydrazine.  By  J.  Degen  {Annalen, 
236,  151— 164).— The  preparation  of  1',  2'  dimethylindole, 
1',  2'  methylphenylindole,  and  1',  2',  3'  dimethylindolecarboxylic 
acid  from  the  compounds  of  methylphenylhydrazine  with  acetone, 
acetophenone,  and  ethyl  acetoacetate,  respectively,  has  already  been 
described  (Abstr.,  1886,  805).  Dimethylindolecarboxylic  acid  crys- 
tallises in  six-sided  plates.  It  melts  at  185°  with  partial  decomposition 
into  carbonic  anhydride  and  1',  2'  dimethylindole.  1',  2',  3'  Di- 
methylindoleacetic  acid  {loc.  cit.)  melts  at  188°  and  decomposes  at 
200°,  yielding  1',  2',  3'  trimethylindole,  an  oily  liquid  which  boils 
about  280"  without  decomposition.  The  picrate  melts  at  150°. 
Trimethylindole  is  obtained  in  a  less  pure  state  by  the  action  of  zinc 
chloride  on  the  compound  of  methylphenylhydrazine  with  methyl 
ethyl  ketone.  1',  3'  Dimethylindole  is  obtained  in  an  impure  state  by 
acting  on  propylidenemethylphenylhydrazine  with  zinc  chloride. 

w.  c.  w. 

Indoles  from  Metahydrazinebenzoic  Acid.  By  A.  Roder 
{Annalen,    236,    164 — 173).  —  Metahydrazinebenzoic    acid    is    con- 
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venientlj  prppared  by  adding  the  theoretical  quantity  of  sodium 
nitrite  to  100  grams  of  metamidobenzoic  acid  suspended  in  a  mixture 
of  400  grams  of  water  and  190  grams  of  strong  hydrochloric  acid. 
The  liquid  is  poured  into  an  ice-cold  solution  of  sodium  sulphite 
(4  mols.  Na2S03  to  1  mol.  amido-acid).  As  soon  as  the  mixture  turns 
yellow,  strong  hydrochloric  acid  is  added  to  precipitate  the  hydro- 
chloride of  metahydrazinebenzoic  acid.  The  free  acid  is  obtained  by 
adding  sodium  acetate  to  a  solution  of  the  hydrochloride.  The  acetone 
compound  is  formed  when  acetone  and  sodium  acetate  or  potassium 
hydroxide  are  added  to  a  solution  of  the  hydrochloride.  This  sub- 
stance forms  colourless  needles  melting  at  150°.  It  is  freely  soluble 
in  alcohol  and  acetic  acid,  and  is  easily  decomposed  by  warm  mineral 
acids  into  acetone  and  hydrazinebenzoic  acid.  The  ethylic  salt 
CioHiiN202Et,  melts  at  90 — 91°  and  dissolves  freely  in  alcohol,  ether 
and  acetic  acid.  Hydrazinehenzopyruvic  arid,  CioHio^204  +  HjO, 
melts  at  206 — 208°  with  decomposition,  and  is  freely  soluble  in  am- 
monia and  fixed  alkalis.  The  barium  and  sodium  salts  are  crystalline. 
The  ethyl  salt,  doHsNaOiEts,  melts  at  101—102°.  It  dissolves  freely 
in  alcohol,  ether,  and  in  warm  benzene.  By  the  action  of  zinc  chloride 
on  this  compound,  the  ethyl  salt  of  indoledicarboxylic  acid  is  formed, 
together  with  indole  and  a  small  quantity  of  another  substance. 
Monethyl  indoledicarhoxylate  crystallises  in  needles  and  melts  at  250° 
with  decomposition.  It  is  freely  soluble  in  alcohol.  The  free  acid 
melts  at  250°  with  decomposition.  It  dissolves  freely  in  hot  alcohol 
and  in  acetic  acid.  It  has  the  constitution  [(COOH)^  =  4  :  2'  or  3:2']. 
Hydrazinebenzoic  acid  unites  with  benzaldehyde,  forming  henzylidene- 
hydrazinebenzoic  acid.  This  acid  crj^stallises  in  plates,  melts  at 
170 — 172°,  and  is  freely  soluble  in  alcohol  and  acetic  acid.  Phenyl- 
glucosazonecarboxylic  acid  melts  at  206 — 208°  with  decomposition. 
Metahydrazinebenzoic  acid  unites  with  phenyl  isothiocyanate,  forming 
diphenylthiosemicarbazidecarhoxylic  acid,  C14H13N3O2.  This  substance 
crystallises  in  colourless  needles  and  melts  at  204 — 205°  with  decom- 
position. W.  C.  W. 


Aluminium  Chloride  Reaction.  By  R.  Anschutz  (Annalen, 
235,  150—229  and  299—341).  The  experimental  results  of  the 
author's  research  on  the  aluminium  chloride  reactions  have  already 
been  published  (Abstr.,  1883,  807,  809,  1132  ;  1884,  326,  753,  754, 
1034 ;  1885,  269,  768,  769).  The  following  conclusions  are  deduced 
from  these  results. 

Dibenzyl  and  unsymmetrical  diphenylethane  (obtained  by  the 
action  of  aluminium  chloride  and  benzene  on  the  isomeric  dibrom- 
ethylenes)  correspond  with  the  dibromethylenes  in  constitution. 

The  synthesis  of  anthracene  from  aluminium  chloride,  benzene,  and 
acetylene  tetrabromide,  indicates  that  the  mesocarbon-atoms  in  anthra- 
cene are  probably  linked  together.  The  formation  of  dimethyl- 
anthracene  from  toluene,  acetylene  tetrabromide,  and  aluminium 
chloride,  shows  that  the  methyl-groups  in  dimethylanthracene,  melting 
at  225°,  are  divided  between  the  two  benzene  nuclei.  Aluminium 
chloride  not  only  removes  but  also  transfers  the  side-chains  of  methyl- 
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and  ethyl-benzenes  from  one  molecule  to  another.  Only  the  symme- 
trical tetraphenylethane  is  known. 

In  many  aluminium  chloride  reactions,  theoretical  yields  are 
obtained  when  carbon  bisulphide  is  used  as  a  diluent. 

Symmetrical  mesodimethylanthracene  hydride  is  formed,  together 
with  ethylbenzene  and  u.n symmetrical  diphenylethane,  by  the  action 
of  benzene  and  aluminium  chloride  on  ethylidene  bromide  or  chloride, 
or  on  vinyl  bromide.  Ethyltoluene,  unsymmetrical  ditolylethane,  and 
tetramethylanthracene  hydride  are  formed  by  the  action  of  aluminium 
chloride  on  ethylidene  chloride  and  toluene.  A  new  dimethyl- 
anthracene  is  formed  by  heating  the  tetramethylanthracene  hydride 
with  zinc-dust.  W.  C.  W. 

Dehydrogenation  by  Means  of  Benzoic  Peroxide.  By  E. 
LiPPMANN  (Monatsh.  Chem.,  7,  521 — 528). — Benzoic  peroxide  can 
react  as  a  dehydrogenising  agent,  removing  t^o  hydrogen- atoms  from 
two  molecules  of  an  aromatic  hydrocarbon.  Thus  from  toluene  a 
hydrocarbon,  CuHjo,  is  formed  ;  the  hydrocarbon  boils  at  258 — 262°,  is 
strongly  refractive,  and  of  aromatic  odour,  sp.  gr.  1-0032 ;  it  is 
isomeric  with  stilbene  and  diphenylethylene,  and  as,  on  oxidation, 
it  yields  benzoic  acid  only,  its  constitution  is  probably  expressed  by  the 

formula  <^p'tt®>CH2,  that  of  a  benzylidenetolylene. 

Similarly  from  xylene,  a  hydrocarbon,  CieHie,  is  obtained  as  a 
refractive  liquid,  boiling  at  260 — 270°,  sp.  gr.  998;  as  being  isomeric 
with  ditolylethylene  and  dimethylstillene,  it  is  named  dixylylene. 

V.  H.  V. 

Formation  of  Substituted  Stilbenes.  By  K.  Elbs  (/.  pr.  Chem. 
[2],  34,  340 — 342). — On  endeavouring  to  extend  Strakosch's  method 
of  synthesis  of  stilbene- derivatives  by  the  action  of  potash  on  benzyl- 
derivatives,  the  reaction  with  orthonitrobenzyl  chloride  was  successful, 
but  in  the  case  of  parabromobenzyl  bromide  the  corresponding  alcohol 
was  obtained  together  with  ethyl  parabromobeuzoate ;  the  latter 
substance,  the  derivation  of  which  in  the  above  reaction  is  not 
satisfactorily  explained,  is  a  colourless  viscid  liquid,  boiling  at  236" 
under  a  pressure  of  713  mm.,  of  odour  resembling  pears,  soluble  in  most 
menstrua  with  the  exception  of  water,  saponified  only  with  difficulty. 

V.  H.  V. 

Substituted  Stilbenes.  By  K.  Elbs  and  F.  Bauer  (/.  pr.  Chem. 
[2],  34,  343 — 347). — Paradinitrostilbene  is  not  altered  by  potassium 
permanganate ;  on  oxidation  with  chromic  acid  in  acetic  acid  solution, 
it  is  readily  converted  into  paranitrobenzoic  acid.  With  bromine,  it 
forms  paradinifrosiilhene  bromide,  ]S'02'C6H4*CHBr*CHBr'C6H4*N02, 
a  white,  crystalline  powder  melting  above  300°,  but  decomposing  even 
at  110°  with  evolution  of  hydrobromic  acid  and  the  formation  of  para- 
dinitrotolane ;  it  is  sparingly  soluble  in  most  menstrua.  When  an 
acetic  acid  solution  of  paradinitrostilbene  bromide  is  boiled  with 
potassium  acetate,  ethyl  paradinitrohydrobenzoin  acetate, 

N03-C6H4-CH(OAc)-CH(OAc)-C6H4-N02, 

is  formed  ;  this  crystallises  in  small,  yellow  crystals,  melting  at  340°, 
moderately  soluble  in  alcohol,  ether,  and  acetic  acid. 
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Paradmitrotolane,  N02*C6H4*C  :  C*C6H4'N02,  obtained  as  described 
above,  and  best  purified  by  sublimation,  crystallises  in  needles  melting 
at  288"  ;  it  usually  separates  from  solvents  in  the  amorphous  form. 

V.  H.  Y. 

Euxanthone-group.  By  C.  Graebe  and  A.  Feer  (Ber.,  19, 
2607— 2614).— Spiegler    (Abstr.,    18fc'4,    1182)    ascribed    to    benzo- 

P  TT  "O  — 
phenone  oxide  the  constitution  <^p^tJ^pr)^)  as  it  reacts  neither  with 

hydroxylamiue  nor  with  phenylhydrazine.     The  authors  suggest  for 

0     0 

this  compound  the  constitution  CeB-i — C — CeHii  this  would  account 

for  the  negative  result  with  hydroxylamiue,  as  well  as  for  the  fact  that 

it  yields  dihydroxybenzophenone  when  fused  with  potash  (Richter, 

Abstr.,  1884,  324). 

Orthodihydroxybenzophenone  (Richter,  loc.  cit.)  boils  at  330 — 334° 

with  partial  decomposition  into  water  and  benzophenone  oxide.     The 

potassium  salt  has  the  formula  CO(C6H4'OK)2.     The  phenylhydrazine 

and  hydroxylamine-compounds  melt  at  152°  and  99°  respectively.     The 

methyl  salt   was  found  to  melt  at  104°  (not  98°)  ;  it  undergoes  no 

change  when  heated  with  alcoholic  potash  at  150°  ;  the  hydroxylamine- 

derivative  melts  at  188°.     The  ethyl  salt  crystallises  from  alcohol  in 

colourless   needles  melting   at    109° ;    the  pheiiylhydrazine-compound 

melts  at  114°.     The  acetyl-derivative  melts  at  96°  (not  83"").     When 

paracresol  salicylate  is  subjected  to  the  same  treatment  as  the  phenyl 

salt  in  the  preparation  of  benzophenone  oxide  (Siefert,  Abstr.,  1885, 

C(J 
1058),  the   compound   CeH^^  ^  ^-CeHgMe  is   formed;    this  is  very 

readily  soluble  in  hot  alcohol  and  melts  at  105°.  a-Naphthol 
salicylate  yielded  a-naphtho2)he)wne  oxide,  C17H10O2;  it  melts  at  155°, 
and  dissolves  very  readily  in  hot  toluene.  The  picrate  is  yellowish-red. 
[i-Naphthophenone  oxide  crystallises  in  needles  melting  at  140°. 

When  euxanthonic  acid  is  fused  with  potash,  it  is  converted  into 
quinol ;  it  has  therefore  the  constitution 

C6H3(OH),-CO-C6H3(OH)2  [CO  :  OH  :  OH  =  6  :  1  :  4]. 

An  ethyl  salt  was  obtained  which  reacts  with  hydroxylamiue. 

N.  H.  M. 

Preparation  of  Dinitronaphthylamine :  Metanitrophenyl- 
azodimethylamidobenzene.  By  R.  Meldola  {Ber.,  19,  2683 — 
2684). — a-Naphthylamine  is  boiled  for  several  hours  with  acetic  acid  ; 
the  theoretical  amount  of  nitric  acid  (sp.  gr.  1*5)  diluted  with  glacial 
acetic  acid  is  then  gradually  added  to  the  warm  solution  of  the  aceto- 
naphthalide  and  the  whole  warmed  until  the  reaction  is  finished. 
The  product  is  then  poured  into  cold  water,  filtered,  and  washed  well 
with  cold  water.  The  precipitate  whilst  still  moist,  is  mixed  in  small 
quantities  with  strong  sulphuric  acid  and  warmed  ;  it  is  then  poured 
into  cold  water,  and  the  orange-red  precipitate  washed  with  water  ;  it 
may  be  purified  by  recrystallisation  from  alcohol.  The  yield  of  crude 
substance  is  almost  theoretical. 
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Metanifcroplienylazodimethylaraidobenzene  (Staedel  and  Bauer, 
Abstr.,  1886,  944)  has  already  been  fully  described  by  the  author 
(Trans.,  1884,  120).  N.  H.  M. 

Eurhodines  and  Laurent's  Naphthase.     By  0.  N.  Witt  (Ber 

N 
19,  2791— 2796).— The  eurhodol,  CuHg  <   I  XCioHs'OH,  is  obtained  by 

fusing  sodium  diphenylenenaphthaquinoxalinesulphonate  (Abstr., 
1886,  889)  with  potash  until  the  yellow  colour  suddenly  changes 
to  a  pure  cinnabar- red.  When  the  product  is  diluted  with  water  and 
treated  with  hydrochloric  acid  in  excess,  the  hydrochloride  separates 
as  a  cinnabar-red,  insoluble  powder.  If  acetic  acid  is  used  in  the  place 
of  hydrochloric  acid,  the  free  eurhodol  separates  in  orange-yellow 
crystalline  flakes.  It  is  insoluble  in  all  solvents  and  can  only  be 
purified  by  recrystallising  the  hydrochloride  from  boiling  phenol. 
When  heated,  it  sublimes  with  partial  decomposition.  Sulphuric  acid 
dissolves  it  with  a  pure  deep  blue  colour  which  changes  immediately 
on  addition  of  very  little  water  to  a  splendid  carmine-red ;  when  the 
blue  solution  is  heated  to  a  certain  point  it  becomes  successively  violet, 
red,  and  yellow.     The  dry  eurhodol  is  electric. 

/^\ 

a,-^.NaphthaquinoxaHne,  CioH6(f  |   ^CioHe,  is  prepared  by  the  action 

of  )8-naphthaquinone  on  orthonaphthylenediamine  in  acetic  acid 
solution  ;  it  is  purified  by  crystallisation  from  naphthalene.  It  forms 
yellow  needles  melting  sharply  at  275°.  It  dissolves  in  sulphuric 
acid,  yielding  a  pure  violet  solution  which  becomes  orange-yellow 
when  diluted  ;  when  further  diluted,  the  free  base  is  precipitated.  It 
sablimes  readily  in  long,  yellow  needles,  and  when  quickly  heated 
distils  as  a  yellow  oil  which  soon  solidifies.  It  is  identical  with 
Laurent's  naphthase  (AnnaUn,  9,  384 ;  compare  also  Nietzki  and 
Goll,  Abstr.,  1885,  545).  K  H.  M. 

Indoles  from  y8-Naphthylhydrazine.  By  A.  Schlieper  (Anna- 
len,  236,  174— 184).— The  y3-naphthylhydrazine  described  by  E. 
Fischer  (Abstr.,  1886,  555)  unites  with  acetone,  forming  the  com- 
pound CioHv'NaH  *.  CMe2.  This  substance  crystallises  in  prisms  of  a 
pale-yellow  colour.  It  melts  at  65*5°,  and  is  freely  soluble  in  alcohol, 
ether,  benzene,  acetone,  and  in  (hot)  light  petroleum.  Ethylidene 
^-naphthylhydrazine,  CioHv'NsH  •  CHMe,  forms  three-cornered  plates, 
soluble  in  hot  alcohol,  benzene,  and  chloroform.  It  melts  at  128 — 129°. 
fS-Naphthylhydrazinepyruvic  acid,  CioH7'N2H  '.  CMe'COOH,  forms  yel- 
low needles.  This  acid  melts  at  166°,  and  decomposes  with  evolution 
of  carbonic  anhydride.  It  dissolves  in  hot  alcohol  and  acetic  acid. 
The  ethyl  salt  melts  at  131",  and  is  freely  soluble  in  alcohol,  ether, 
benzene,  and  acetic  acid.  On  fusion  with  zinc  chloride,  /3-naphthindole 
is  produced ;  |(i^-naphthindolecarboxylic  acid  is  formed  as  an  inter- 
mediate product.     After  purification  by  conversion  into  the  picrate, 

y3-naphthindole,     CioH6<"^^>CH,  boils  at  222"  under  18  mm.  pros- 
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sure,  and  above  360°  under  the  ordinary  afcmosplieric  pressure.  It 
dissolves  in  alcohol,  ether,  benzene,  and  acetic  acid  with  fluorescence. 
Strong   hydrochloric   acid   forms   a   crystalline    compound    with    it. 

^-Naphthindolecarhoxylic  acid,  CioH6<]/'itt^C'COOH,    crystallises   in 

colourless  plates,  soluble  in  alcohol  and  acetic  acid.  It  melts  at  226° 
with  evolution  of  carbonic  anhydride.  The  sodium  and  barium  salts 
are  sparingly  soluble  in  cold  water.  The  ammonium  and  potassium 
salts  are  much  more  soluble. 

Methylnaphthindole,    CioHe^ /^TT^CMe,   from    acetone-^-naphthyl- 

hydrazine,  boils  between  314°  and  320°  under  a  pressure  of  223  mm.  It 
is  freely  soluble  in  alcohol,  ether,  and  benzene.  The  picrate  melts  at 
176°.  On  reduction  with  nascent  hydrogen,  hydronnethyl-^-naphth- 
indole  is  obtained  as  an  oily  liquid,  boiling  between  190  and  200°  under 
20  mm.  pressure.  It  is  a  strong  base,  and  with  mineral  acids,  forms 
salts  which  are  very  soluble  in  water.  W.  0.  W. 

Action  of  Monamines  on  Citric  Acid.  By  H.  Hecht  {Ber.,  19, 
2614 — 2618). — Gitrotrimethylamide,  C6H504(NHMe)3,  is  prepared  by 
adding  a  strong  solution  of  methylamine  to  a  concentrated  solution  of 
methyl  citrate  in  absolute  alcohol,  and  keeping  the  product  over 
sulphuric  acid  for  some  time.  It  separates  in  prisms  melting  at  124°  ; 
it  is  very  readily  soluble  in  cold  water,  and  is  not  acted  on  by  alkali 
or  hydrochloric  acid. 

Citrodinaphthylamide,  CioH7*N  !  C6H604'NH*CioIl7,  is  formed  when  a 
mixture  of  citric  acid  (1  mol.)  and  /tJ-naphthylamine  (3  mols.)  is 
heated  at  140 — 150°  for  several  hours.  It  crystallises  in  six-sided 
plates  melting  at  233°.  It  is  insoluble  in  water  or  hydrochloric  acid, 
sparingly  soluble  in  alcohol. 

The  trinaphthylamide,  C6lT504(NH'CioH7)3,  is  obtained  by  heating 
the  dinaphthylamide  with  naphthylamine  (eq.  mols.)  at  150 — 160^^ ;  it 
forms  microscopic,  prismatic  crystals  readily  soluble  in  alcohol,  in- 
soluble in  water ;  it  melts  at  215°,  and  is  very  stable. 

Citrodinaphthylamic  acid,  OH*C6H504(NH'CioH7)2,  is  prepared  by 
heating  the  dinaphthylamide  with  an  excess  of  concentrated  ammonia 
for  six  hours  at  1 70°.  It  crystallises  from  alcohol  in  slender,  microscopic 
needles  melting  at  172° ;  it  is  readily  soluble  in  alkali,  insoluble  in 
water.     The  silver  salt  was  prepared. 

Monobasic  naphthylamine  citrate,  CeHsOejNCioHg,  separates  as  a  rose- 
coloured  substance  when  a  hot,  concentrated  alcoholic,  solution  of  citric 
acid  (1  mol.)  is  mixed  with  /3- naphthylamine  (1  mol.)  and  cooled.  It 
melts  at  89°,  dissolves  readily  in  alcohol,  ether,  nitrobenzene,  and 
water. 

Compounds  isomeric  with  the  above  were  prepared  from  a-naphthyl- 
amine  in  a  similar  manner.  Citrodinaphthylamide  is  purified  by  precipi- 
tating the  solution  in  glacial  acetic  acid  with  water;  it  crystallises 
from  benzene  in  six-sided  plates  melting  at  194°;  it  is  insoluble  in 
hydrochloric  acid.  Citrotrinaphthyl amide,  C6H604(NHCioH7)3,  crystal- 
lises in  microscopic,  rhombic  prisms  which  melt  at  129°.  Boiling 
alkali  solution  and  acids  do  not  act  on  it.     Citrodinaphthylaminic  acid 
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crystallises'  in  small  groups  of  needles  melting  at  149° ;  the  alcoholic 
solution  reacts  slightly  acid.  The  silver  salt  is  sparingly  soluble  in 
Avater.  ^.  H.  M. 

Action  of  Ammonia  on  Ethyl  Acetonedicarboxylate :  Syn- 
thesis of  Pyridine-derivatives.     By  H.  N.  Stokes  and  H.  v.  Pech- 

MANN  {Ber.,  19,  2694 — 27  L7). — Ethyl  yS-hydroxamidog-lutamate  (Abstr., 
1885,  1202)  is  readily  soluble  in  hot  water  and  in  alcohol ;  the  aqueous 
solution  decomposes  gradually,  giving  off  ammonia.  It  gives  a  deep 
red  coloration  with  ferric  chloride. 

The  compound  obtained  by  the  action  of  alkalis  on  ethyl  /3-hydrox- 
amidoglutamate  and  described  as  glutazine  {loc.  cit.),  is  shown  to  be  a 
pyridine- derivative,  probably  having  the  constitution 

It  melts  at  about  300°  with  evolution  of  ammonia,  is  moderately 
soluble  in  hot  water,  almost  insoluble  in  hot  alcohol,  and  insoluble  in 
other  solvents.  The  neutral  solution  acquires  a  deep-red  colour  on 
addition  of  ferric  chloride ;  on  warming,  the  solution  turns  dark- 
green  without  becoming  turbid.  The  hydrochloride  (with  1  mol.  H2O) 
crystallises  in  prisms  readily  soluble  in  alcohol ;  water  decomposes  it. 
The  sulphate  was  prepared.  The  sodium,  amwsnium,  and  barium  salts 
are  very  soluble. 

Pentabromacetylacefcamide  (loc.  cit.)  melts  at  148°;  at  a  higher 
temperature,  it  gives  off  bromine  and  hydrogen  bromide.  It  is  in- 
soluble in  water,  readily  soluble  in  alcohol,  ether  and  glacial  acetic 
acid,  moderately  in  chloroform.  When  heated  with  water,  it  is  con- 
verted into  dibromacetamide,  bromoform,  and  carbonic  anhydride. 
Boiling  alcoholic  ammonia  converts  it  into  dibromomalonamide  (melt- 
ing at  200*5°)  and  bromoform. 

Acetylglutazine,  NH<^p^,pTT'>C  !  NAc,  is    obtained    by  heating 

glutazine  with  acetic  chloride  at  100 — 120°.  It  crystallises  from  water 
in  small  lustrous  plates,  which  darken  at  230°  and  melt  at  285 — 290°. 
When  warmed  with  ferric  chloride,  it  acquires  a  brilliant  violet  colour. 
The  ammonium  (with  1  mol.  H2O),  silver,  and  barium  salts  were  pre- 
pared. 

2,  4,  6  Trihydroxypyridine  is  prepared  by  boiling  glutazine  for 
3 — 4  minutes  with  an  excess  of  strong  hydrochloric  acid  and  then 
evaporating  the  solution  in  clock  glasses  as  quickly  as  possible  on  a 
water- bath.  The  dry  residue  is  extracted  with  cold  alcohol  and  the 
solution  quickly  evaporated  ;  the  thick  syrup  so  formed  is  mixed  with  a 
little  water  and  a  solution  of  caustic  soda  (0*3  gram  to  1  gram  glutazine) 
in  twice  its  weight  of  water  added,  the  whole  being  kept  cool.  The 
crystalline  product  is  washed  with  a  little  water  and  dried.  It  forms 
yellow,  microscopic  needles  which  swell  up  when  heated  at  220 — 230° 
and  give  off  water.  It  dissolves  readily  in  hot  water,  but  is  insoluble 
in  other  solvents.  When  treated  with  ferric  chloride,  it  gives  a  deep- 
red  coloration.  Bromine- water  converts  it  into  pentabromacetylacet- 
amide.    It  reacts  strongly  acid  and  decomposes  carbonates.     The  salts 
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of  the  alkalis  and  alkaline  earths  are  very  readily  soluble  in  water. 
When  distilled  with  zinc-dust,  it  yields  a  small  quantity  of  pyridine. 
Hydroxylamine  hydrochloride  reacts  with  trihydoxypyridine,  yielding 
a  monoxime,  C5NH5O2 '.  IST'OH  4-  H2O.  The  latter  is  a  heavy,  sandy 
powder  consisting  of  hexagonal  plates;  it  melts  at  194 — 196°  with 
evolution  of  gas.  It  is  rather  soluble  in  hot  water,  less  so  in  alcohol. 
When  treated  with  strong  soda  solution,  it  becomes  blue ;  with 
ammonia,  it  gives  a  yellowish-red  colour  which  changes  to  intense 
purple  when  warmed.  The  oxime  forms  salts  with  acids.  It  is  also 
formed  by  acting  on  glutazine  with  hydroxylamine.  The  phenylhydr- 
azine-compound  (obtained  from  both  trihydroxypyridine  and  glutazine) 
forms  plates  readily  soluble  in  hot  alcohol ;   it  melts  at  230°. 

When  trihydroxypyridine  is  heated  with  ammonium  acetate  at 
120 — 140°,  it  is  converted  quantitatively  into  glutazine. 

Trihydroxypyridine  anhydride,  CioHgOsNa,  is  formed  as  the  chief 
product  in  the  decomposition  of  glutazine  by  boiling  dilute  sulphuric 
acid.  It  crystallises  in  flesh-coloured,  microscopic  prisms  ;  it  is  very 
stable,  and  melts  only  at  a  high  temperature.  It  is  insoluble  in  all 
neutral  solvents  except  water,  which  dissolves  it  slowly.  It  dissolves 
readily  in  an  excess  of  alkali.     The  hydrogen  barium  salt, 

(CioH^OsNOaBa  +  4H2O, 

forms  yellow  prisms  insoluble  in  water  and  alcohol.  The  normal 
alkali  and  alkaline  earth  salts  are  readily  soluble  in  water ;  they  are 
not  decomposed  by  carbonic  anhydride.  The  hydrochloride  crystal- 
lises in  needles  readily  soluble  in  alcohol ;  it  is  decomposed  by  water. 
The  sulphate  crystallises  from  water  in  prisms.  The  anhydride  can 
be  converted  into  trihydroxypyridine  by  evaporating  its  aqueous 
solution. 

The  way  in  which  glutazine  is  formed  shows  that  the  nitrogen 
of  the  pyridine-ring  has  the  para-position  to  the  side- chain  con- 
taining nitrogen,  and  the  ortho-position  to  both  the  oxygen-atoms. 
Hence  the  three  oxygen-atoms  in  trihydroxypyridine  must  be  sym- 
metrical to  one  another  and  to  the  nitrogen,  and  trihydroxypyridine  is 
therefore  analogous  to  phloroglucinol.  The  analogy  of  the  two  com- 
pounds is  seen  in  their  yielding  anhydrides  and  in  their  behaviour 
towards  ammonia  and  hydroxylamine  (compare  Baever,  Abstr.,  1886, 
350\  It  is  probable  that  the  pyridine-derivative  exists  in  two  forms, 
as  shown  in  the  following  formulae : — 

3,  5  Dichloro-2,  6-dihydroxy-4-amidopyridine  (he.  cit.)  forms  short 
flat  needles  melting  at  241  "5° ;  it  dissolves  sparingly  in  hot  water  and 
alcohol,  readily  in  alkali  and  dilute  hydrochloric  acid. 

2,  4,  6  Trichloro-4-amidopyridine  forms  long  colourless  needles 
melting  at  157"5°;  it  is  very  readily  soluble  in  alcohol,  readily  in 
dilute  hydrochloric  acid,  and  insoluble  in  alkali;  it  sublimes  un- 
changed. 

2,  3,  6  Trichloro-6-hydroxy-4-amidopyridine,  melting  at  282°,  is  very 
readily  soluble  in  hot  water,  moderately  in  hot  alcohol,  sparingly  in 
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etVier  and  benzene.  It  is  a  monobasic  acid,  and  decomposes  carbo- 
nates. The  sodium  salt  is  rather  soluble  in  water,  sparingly  in 
ale  :>liol. 

2,  3,  5,  6  Tetracliloro-4-amidopyridine  melts  at  212°,  and  sublimes 
unchanged.  It  is  insoluble  in  water,  soluble  in  alcohol  and  benzene. 
It  can  be  boiled  with  strong  sulphuric  acid  without  decomposition. 
When  heated  with  fuming  hydriodic  acid  at  200°,  black  crystals  of  an 
iodiite-dprivative  melting  below  80°  are  formed.  This,  by  solution  in 
dilute  sulphuric  acid  and  precipitation  with  alkali,  is  converted  into 
what  is  probably  dirJiloramidopijridine ;  it  melts  at  158°.  When  the 
tetrachloro-compound  is  boiled,  with  sodium  ethoxide  and  alcohol, 
2,  3,  5  frichloro-6-ethoxy-4-amidopyridi7ie  is  formed  ;  this  crystallises 
in  needles  which  melt  at  83°.  It  distils  with  steam,  is  insoluble  in 
water,  alkali,  and  dilute  acids,  very  readily  soluble  in  alcohol,  ether, 
benzene,  &c.  Dilute  hydrochloric  acid  converts  it  (at  rather  above 
lOO'')  into  trichlorhydroxyamidopyridine  (m.p.  282°)  and  ethyl  chloride. 
Dichloro-diethoxy-^-amido'pyridine,  C5N'3HaCl2(OEt)2,  and  dichloro-2- 
hydroxi/ethoxyA-amidopyridine,  C5]Sr2H2Cl2(OII)*OBt,  are  formed  by 
heating  tetrachloramidopyridine  with  excess  of  sodium  ethoxide  and 
alcohol  at  190°.  The  former  crystallises  in  long  needles  melting  at 
98°;  it  is  very  readily  soluble  in  alcohol  and  ether,  insoluble  in  water, 
alkalis,  and  dilute  acids,  and  distils  w^ith  steam.  The  latter  crys- 
tallises from  very  dilute  alcohol  in  Hat  needles  which  melt  at  161*5°. 
It  dissolves  readily  in  alcohol,  ether  and  alkalis,  and  is  insoluble  in 
dilute  acids.  The  two  compounds  are  also  formed  from  trichlor- 
hydroxyamidopyridine and  from  the  diethoxy-compound  by  the  action 
of  sodium  ethoxide  and  alcohol  at  190°.  N.  H.  M. 

Correction.  By  A.  Ladenburg  and  C.  F.  Koth  (Ber.,  19,  2586 ; 
compare  Abstr.,  1885,  994). — The  authors  state  that  in  the  mixture 
of  bases  of  high  boiling  point  from  animal  oil  examined  by  them, 
aniline  was  present  and  accumulated  in  the  fraction  174 — 176°,  from 
which  they  separated  the  supposed  new  lutidine.  A  repetition  of  the 
experiments  has  not  yet  been  possible  owing  to  a  difficulty  in  obtain- 
ing the  material.  W.  P.  W. 

Derivatives  of  Picolinic  and  Nicotinic  Acids.  By  E.  Seyf- 
FERTH  (J.  pr.  Ghem.  [2],  34,  241 — 263). — At  the  outset,  unsuccessful 
experiments  are  described,  made  with  a  view  of  obtaining  hexahydro- 
picolinic  acid  from  the  acid  itself  by  the  action  of  various  hydro- 
genising  agents.  But  in  each  case  either  the  acid  was  not  acted  on  or 
was  decomposed  with  formation  of  picoline  and  its  hydro-derivatives. 

ChlornpicoUnic  acid,  CsNHuChCOOH,  is  obtained  by  boiling  chloro- 
picolme  trichloride,  CsNHiCl'CCls  (from  picolinic  acid  and  phos- 
phoric chloride),  with  80  per  cent,  sulphuric  acid,  and  pouring  the 
product  into  water.  It  crystallises  in  needles  and  prisms,  often 
showing  twinning.  It  melts  at  180°,  is  sparingly  soluble  in  cold  water, 
readily  soluble  in  hot  water,  alcohol  and  chloroform.  It  has  strongly 
acid  properties  and  does  not  form  salts  with  dilute  mineral  acids. 
Its  calcium  salt  crystallises  with  IH^O  in  transparent  prisms,  and 
its    barium,  salt   in    nodular   aggregates.      Both    salts   are   sparingly 
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soluble  in  cold,  but  readily  in  hot  water  ;  its  silver  salt  is  a  voluminous, 
flocculent  precipitate.  With  reducing  agents,  it  yields  picoline  and 
picolinic  acid. 

ChlorohydroxypicoUnic  acid,  OH'CsNH'^Cl'COOH,  formed  simul- 
taneously with  the  above,  crystallises  in  clusters  of  needles,  melts 
above  315°,  is  sparingly  soluble  in  cold,  readily  in  hot  water,  alcohol, 
and  ether.    Like  the  above  acid,  it  does  not  combine  with  mineral  acids. 

These  acids  are  not  identical  v/ith  those  obtained  by  Ost  (Abstr., 
1883,  794).  With  phosphoric  chloride,  nicotinic  acid  yields  an  oil 
containing  chlorine,  and  this,  when  boiled  with  sulphuric  acid,  is 
converted  into  chlorhydroxy-  and  dichloro-nicotinic  acids,  together 
with  trichloropyridine.  The  first  of  these  acids  crystallises  in  mono- 
clinic  prisms  and  needles,  melting  at  302°,  sparingly  soluble  in  cold, 
readily  in  hot  water  and  alcohol.  The  aqueous  solution  gives  with 
silver  nitrate  a  white,  flocculent  precipitate,  soluble  in  ammonia,  and 
with  ferric  chloride  a  dirty  red  precipitate.  Its  barium  salt  crys- 
tallises in  transparent  rhombic  prisms. 

Trichloropyridine,  C5NH2CI3,  crystallises  in  colourless  needles,  melting 
at  64°,  insoluble  in  water,  soluble  in  alcohol,  ether  and  benzene. 

Dichloronicotinic  acid  crystallises  in  small,  white,  grouped  needles, 
melting  at  138°;  its  ethyl  salt  forms  colourless  needles,  melting  at 
50°,  sparingly  soluble  in  water,  but  soluble  in  alcohol,  ether,  and 
chloroform.  V.  H.  V. 

Bromoquinoline.  By  A.  Clads  and  F.  Collischonn  (Ber.,  19, 
2763 — 2769). — It  was  previously  mentioned  (this  vol.,  p.  60)  that 
when  quinolinepropiobromide  dibromide  is  heated,  the  hydrobromide 
of  a  new  monobromoquinoline  is  formed.  The  bromo-compound  is 
heated  at  170°  for  some  time,  and  then  at  190°  ;  a  crystalline  residue 
is  thus  obtained  without  carbonisation.  The  bromoquinoline  is  sepa- 
rated from  the  quinoline  that  may  be  present  by  distilling  with  steam: 
the  hydrobromide  of  the  bromo-compound  is  decomposed,  the  free  base 
going  over  with  the  steam,  whilst  the  quinoline  salt  remains  behind.  It 
is  a  slightly  yellow  oil,  having  an  odour  resembling  that  of  quinoline; 
it  boils  at  273 — 274°  (uncorr.).  The  hydrobromide  forms  characteristic 
envelope-shaped  crystals,  which  dissolve  sparingly  in  cold  water  with 
partial  decomposition,  more  readily  in  alcohol,  and  is  almost  insoluble 
in  chloroform.  When  carefully  heated  at  about  190°,  it  sublimes 
without  having  melted.  The  hydrochloride  sublimes  readily  without 
melting.  The  platinochloride,  (C9NH6Br)2,H2PtCl6,  crystallises  from 
dilute  hydrochloric  acid  in  slender,  orange-coloured  needles.  The 
nitrate  and  sulphate  melt  respectively  at  180°  and  182 — 183°  (uncorr.). 
The  dichromate  crystallises  in  flat,  short  prisms,  which  melt  at  144 — 
145°  with  decomposition.  The  compound  (C9NHBr)2,AgN03  melts 
at  172 — 173°,  and  detonates  at  a  high  temperature  with  evolution  of 
red  vapour.  The  same  bromoquinoline  is  obtained  when  an  ethereal 
solution  of  bromine  is  added  to  a  solution  of  quinoline  in  ordinary 
ether  (containing  alcohol)  ;  a  yellow  precipitate  is  formed.  The  latter 
crystallises  from  chloroform  in  lustrous,  garnet-coloured  crystals,  melt- 
ing at  88°  (uncorr.).  Analysis  points  to  the  formula  C9NH7,HBr,Br2. 
When   exposed    to   air   it    gives    off    bromine.      The    hydrochloride^ 
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C9H7,HCl,Bi*2,  forms  small,  orange-coloured  crystals  melting  at  100 — 
105°.  When  the  hydrobromide  of  the  quinoline  dibromide  is  heated 
at  180°,  it  is  converted  with  evolution  of  hydrobromic  acid  into 
bromoquinoline  hydrobromide. 

When  bromoquinoline  is  oxidised  with  potassium  permanganate, 
Friedlander  and  Ostermayer's  oxalylanthranilic  acid  (Abstr.,  1882, 
732),  melting  at  210°  (not  200°),  and  hromopyridinedicarhoxylic  acid, 
C5NH2Br(COOH)2,  are  obtained.  The  latter  forms  yellowish  crystals, 
readily  soluble  in  water,  alcohol,  ether,  &c.  ;  it  melts  at  165°  with 
evolution  of  carbonic  anhydride  and  formation  of  hromonicotinic  acid, 
melting  at  183°  (uncorr.). 

The  bromoquinoline  described  above  is  identical  with  that  obtained 
by  La  Coste  (Abstr.,  1881,  741)  by  brominating  quinoline  hydro- 
chloride. N.  H.  M. 

Synthetical    Experiments    with    Ethyl    Acetoacetate.       By 

L.  Knorr  (Annalen,  236,  69 — 115). — The  action  of  ethyl  acetoacetate 
on  aniline  at  different  temperatures  has  already  been  investigated 
by  the  author  (Abstr.,  1884,  334).  The  anilide  of  acetoacetic  acid, 
previously  described  as  ^-phenylamido-a-crotonic  acid,  melts  at  85° 
and  decomposes  on  distillation,  yielding  symmetrical  diphenylcarb- 
amide.  On  the  addition  of  bromine  to  a  solution  of  the  anilide  in 
chloroform,  an  unstable  additive  product  is  formed,  which  decom- 
poses when  the  mixture  is  warmed,  yielding  the  anilide  of  mono- 
hromacetoacetic  acid,  COMe*CHBr*CO'NHPh.  This  substance  crys- 
tallises in  plates,  and  melts  at  188°  with  decomposition.  Isonitroso- 
acetoacetic  anilide,  COMe*C(NOH)"CO*NHPh,  crystallises  in  prisms, 
and  is  freely  soluble  in  alcohol,  ether,  acetic  acid,  and  light  petroleum. 
It  melts  at  99 — 100°.  On  reduction  with  zinc  and  acetic  acid,  a  crys- 
talline compound,  melting  between  212°  and  215°,  is  obtained. 
The  formation  of  hydroxylepidine  {^-methy karbostyril), 

CgNHsMe-OH  [Me  :  OH  =  4' :  2'], 

by  the  action  of  dehydrating  agents  on  acetoacetic  anhydride,  has  been 
already  described  (Abstr.,  1884,  334  and  1198),  and  this  substance 
has  been  described  under  the  names  of  hydroxymethylquinoline  and 
hydroxyquinaldine.  On  distillation  with  zinc-dust,  it  is  converted 
into  ^-lepidiiie,  and  it  yields  chlorolepidine  when  treated  with  phos- 
phoric chloride  (Abstr.,  1885,  274).  Chlorolepidine,  CgNHjMeCI 
[Me  :  01  =  2' :  4'],  melts  at  59°  and  boils  at  296°  (corr.)  ;  it  yields 
7-methylquinoline  when  reduced  with  hjdriodic  acid,  and  also  when 
decomposed  by  water  at  200°. 

Methoxylepidine,  CgNHsMcOMe,  formed  by  the  action  of  potassium 
methoxide  on  chlorolepidine,  is  an  oily  liquid  boiling  at  275 — 276°. 
It  forms  a  crystalline  platinochloride.  Ethoxylepidine  melts  at  51° 
and  boils  at  250°  under  342  mm.  pressure.  Chlorolepidine  reacts  with 
aniline,  forming  phevyllepidinamine,  a  crystalHne  compound  melting 
at  129—130°.     The  platinochloride  melts  at  235°. 

Methyllepidone  or  dimethylpseudocarhostyril,  C6H4<^-j^.,    .nr)^)  ^^s 

already   been   described    by   the   author   as   dimethylpseudoquinoxyl 
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(Abstr.,  1885,  274).  It  can  be  prepared  by  the  action  of  methyl 
iodide  on  hydroxylepidine,  by  the  condensation  of  methylaniline  and 
ethyl  acetoacetate,  and  also  by  heating  methoxylepidine  at  280°. 
Methyllepidone  melts  at  130—132'",  and  sublimes  without  decomposi- 
tion. It  boils  at  290°  under  250  mm.  pressure.  It  is  a  strong  base, 
forming  salts  which  are  not  decomposed  by  water.  The  platino- 
chloride,  (CnH„NO)2,HoPtCl6  +  3H,0,  decomposes  at  214—215°. 
Nascent  hydrogen  converts  methyllepidone  into  a  sparingly  soluble 
crystalline  compound,  which  melts  at  258°.  With  bromine-water, 
methyllepidone  forms  hromomethyllepidine,  CnHioNOBr.  This  com- 
pound crystallises  in  needles  and  melts  at  172".  It  is  insoluble  in 
water  and  alkalis,  but  dissolves  in  dilute  acids  and  forms  a  crystalline 
platinochloride.  On  the  addition  of  bromine  to  a  solution  of  methyl- 
lepidone in  chloroform,  a  dibromo-additive  product  appears  to  be 
formed.  It  is  decomposed  by  warm  water,  forming  monobromo- 
metliyllepidone. 

The    properties    of   methyllepidone,   methoxylepidine,   and  lepidine 
are  seen  in  the  following  table  : — 


IJoiling  point  . . 
Melting  point. . 

In  steam 

Odour .    

Platinochloride 

Bromine-water 


Methyllepidone. 


290°  under  250  mm. 

iao~i32° 

non-volatile 

very  faint 

contains  SHgO, 

soluble  in  hot  HCl 

monobromide 


Methoxylepidine. 


270° 
liquid 
volatile 
stupefying 
anhydrous,     spar- 
ingly soluble 


Lepidine. 


253—255° 
liquid 
volatile 
penetrating, 
anhydrous,      spar- 
ingly soluble 


appears  to  form  additive  products 


w.  c.  w. 


Metaquinolinecarboxylic  Acid.  By  Z.  H.  Skraup  and  P.  Brunner 
(Monats/i.  Chem.,  7,  519 — 52U). — It  is  here  shown  that  the  seventh 
quinolinecarboxylic  or  the  metaquinolinebenzocarboxylic  acid,  re- 
cently obtained  by  Tortelli  from  a-amidophthalic  acid  by  means  of 
the  glycerol  reaction,  is  also  formed  in  small  quantities,  together 
with  its  isomeride,  from  meta-amidobenzoic  acid,  by  means  of  the 
same  reaction.  In  previous  experiments,  its  formation  was  overlooked 
(Abstr.,  1882,  71).  V.  H.  V. 

Synthesis  of  Active  Conine.  By  A.  Ladenburg  (Ber.,  19,  2578 
— 2583). — Further  experiments  on  a  larger  scale,  and  with  pure 
materials,  have  confirmed  the  author's  previous  results  (Abstr.,  1886, 
478).  a-Allylpyridine  boils  at  1875  — 192*5°,  and  is  a  strongly 
I'efracting  liquid  of  sp.  gr.  09595  at  0°,  sparingly  soluble  in  water, 
and  having  a  distinct  conyrine-like  odour.  The  platinochloride, 
(C.H6-<^6H4N)2,H2PtCl6,  melts  at  185—186°,  and  crystallises  in  needles 
sparingly  soluble  in  water.  The  aurorjiloride  melts  at  135 — 136°; 
the  mercuriochloride  and  cadmio-iodide  are  also  described.  By  the 
action  of  sodium  on  an  alcoholic  solution  at  the  boiling  point,  a-allyl- 
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pyridine  is  reduced  almost  quantitatively  to  a-propylpiperidine.  This 
base  has  a  sp.  gr.  0-8626  at  0°,  and  boils  at  166—167°  ;  its  hydro- 
chloride crystalh'ses  in  white,  silky  needles,  melting  at  203 — 205°.  In 
smell,  solubility,  specific  gravity,  and  physiological  action,  a-pro- 
pylpiperidine  resembles  conine,  and  not  only  are  the  platinochlorides, 
aurochlorides.  and  cadmio-iodides  similar,  but  v^hen  a-propylpiperidine 
is  converted  into  conyrine  by  Hofmann's  method,  a  blue  fluorescence 
is  obtained  just  as  with  conine.  This  fluorescence  is  due  to  an 
accompanying  product,  for  if  the  fluorescent  base  after  separation  from 
unaltered  conine  be  converted  into  the  platinochloride,  the  conyrine 
regenerated  from  it  is  no  longer  fluorescent.  Conyrine  platino- 
chloride from  conine  crystallises  in  monoclinic  forms:  a  :  h  :  c  = 
1-0614  :  1  :  1-5374  ;  y3  =  87°  8' ;  and  the  crystals  from  the  synthetical 
base  give  practically  the  same  values  on  measurement. 

a-Propylpiperidine,  however,  in  addition  to  the  lower  melting  point 
of  its  hydrochloride,  is  optically  inactive,  and  must  be  regarded  as  a 
physical  isomeride  of  conine.  To  effect  a  separation  into  two 
optically  active  bases,  a  sterilised  nutritive  solution  containing  0-5  per 
cent,  of  the  tartrate  was  seeded  with  Penicillium  glaucum,  but  with- 
out result.  The  active  base,  however,  was  obtained  by  introducing 
a  crystal  of  the  salt  into  a  very  concentrated  solution  of  a-propyl- 
piperidine  hydrogen  tartrate;  a  slow  separation  of  crystals  took  place, 
which  yielded  a  dextrorotatory  base,  whose  specific  rotation  was 
[aju  =  13"  87',  compared  with  [ajo  =  13°  79'  for  conine.  The  hydro- 
chloride of  the  synthetical  active  base  melts  at  217-5°,  that  of  conine 
at  217-5— 218-5°. 

From  the  mother-liquor,  a  laevorotatory  base  was  obtained,  but 
it  contained  a  large  proportion  of  the  dextrorotatory  modification, 
which  could  not  be  further  separated  by  the  crystallisation  method. 
However,  on  converting  this  loevorotatory  mixture  into  the  cadmio- 
iodide,  it  was  found  that  after  crystallisation,  the  crystallised  salt 
yielded  a  base  which  was  less  lasvorotatory  than  before,  whilst  from 
the  mother-liquor  a  base  was  obtained,  which  in  a  50  per  cent,  alcoholic 
solution  gave  a  rotation  of  —3°  30'  in  a  decimetre  tube,  compared 
with  3°  10'  for  conine  under  the  same  conditions.  W.  P.  W. 

Reduction  of  Nicotine.  By  A.  Liebrecht  {Ber.,  19,  2587—2598). 
— The  author  gives  reasons  for  regarding  nicotine  as  a  ^/3'hexa- 
hydrodipyridyl,  in  which  one  of  the  pyridine  nuclei  has  taken  up  two, 
and  the  other  four  atoms  of  hydrogen.  The  author  not  having 
succeeded  in  obtaining  dipyridyl  by  the  oxidation  of  nicotine,  has 
examined  the  complete  reduction  product  obtained  from  its  solution 
in  absolute  alcohol  by  the  action  of  sodium  (comp.  Abstr.,  1886,  161). 

Dipiperidyl,  doHooNa,  is  a  colourless,  oily  liquid,  solidifying  at  a  low 
temperature,  and  having  an  odour  like  that  of  piperidine.  It  has 
a  sp.  gr.  =  0'9561  at  4°,  is  lasvorotatory,  boils  at  250 — 252°  without 
decomposition,  and  is  volatile  to  some  extent  with  steam.  In  water, 
alcohol,  and  ether,  it  is  readily  soluble,  and  on  exposure  to  light  or 
the  air  it  turns  slowly  yellow.  Contrary  to  expectation,  dipiperidyl 
acts  only  as  a  feeble  poison.  Dipiperidyl  is  a  bi-acid  base  :  its  simple 
salts  are  very  soluble  and   do  not  readily  crystallise,  although  some 
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of  the  double  salts  crystallise  well.  The  hydrochloride  is  very 
deliquescent ;  tlie  periodide,  C]oH2oN2,2HI,2l2,  crystallises  in  brown 
needles,  which  lose  iodine  on  drying  in  the  air.  The  ylatinochloride, 
CioH2oN2jH2PtCl6,  forms  small,  red  prisms,  which  on  rapid  crystallisa- 
tion, separate  either  singly  or  in  staurolite-like  groups  :  it  melts  at 
202—203°.  The  auroohloride,  CioHooN2,2HAuCl4,  crystallises  in 
yellow  laminae,  melting  at  131 — 132°,  and  is  sparingly  soluble  in 
water.  A  mercuriochloride,  CioH2()N2,2HCl,5HgCl2,  crystallises  in 
small  sparingly  soluble  tables.  Carbon  bisulphide  combines  with 
dipiperidyl,  forming  a  yellow  salt,  easily  soluble  in  water  and  alcohol, 
less  soluble  in  benzene  and  insoluble  in  ether.  It  readily  becomes 
resinified,  and  when  its  alcoholic  solution  is  boiled  with  mercuric 
chloride,  the  odour  of  allylthiocarbimide  is  evolved. 

Biacetodipiperidyl,  C10N2H18AC2,  is  prepared  by  heating  the  base  with 
acetic  anhydride  at  170°  for  six  hours.  It  is  a  yellow,  oily  liquid, 
boiling  at  400 — 410°  with  slight  decomposition,  and  does  not  solidify 
in  a  freezing  mixture. 

The  action  of  methyl  iodide  results  in  the  formation  of  the 
hydriodides  of  two  bases,  dimethyl-  and  trimethyl- dipiperidyl,  of 
which  the  former  is  readily  soluble,  whilst  the  latter  is  insoluble 
in  water. 

Bimethyldipiperidyl,  CioT^2Hi8^Ie2,  is  an  oil  boiling  at  230 — 332°, 
soluble  in  water  in  all  proportions,  and  slightly  volatile  w4th  steam. 
Its  salts,  with  the  exception  of  the  mercuriochloride^ 

C,oHi8Me2N2,2HCl,2HgCl2, 

are  readily  soluble,  and  can  scarcely  be  crystallised  ;  the platinichloride, 
CioHi8Me2N2,H2PtCl6,  forms  small  dark  red  crystals. 

Trimethijldipiperidijl,  CioHi7Me3N2,  is  obtained  as  a  yellow  oil  of 
repulsive  odour  resembling  that  of  methylamine,  boiling  at  205 — 
21'2°  ;  it  is  insoluble  in  water,  and  is  not  volatile  with  steam.  The 
salts  are  very  easily  soluble  and  seem  to  be  uncrystallisable,  the 
platmochloride,  CioHi7Me3N2,H2PtCl6,  is  insoluble  in  alcohol  and  ether. 
'J'he  action  of  methyl  iodide  does  not  appear  to  yield  a  higher  methyl- 
ated base  than  trimethyldipiperidyl.  W.  P.  W. 

Sparteine.  By  E.  Bamberger  {Annalen,  235,  368—376). — 
Sparteine  was  discovered  by  Stenhouse  (this  Journal,  1851,  213),  and 
its  compounds  were  afterwards  investigated  by  Mills  (this  Journal, 
1862,  1).  The  author  has  re-examined  these  bodies,  and  his  results 
in  many  cases  differ  from  the  observations  of  Mills.  Sparteine 
boils  at  311 — 311'5°,  under  a  pressure  of  723  mm.  The  sulphatsy 
Ci5HoeN2,H2S04,  forms  large,  transparent  prisms,  which  are  very 
soluble  in  water.  The  hydriodide,  Ci6H26Nv,HI,  forms  glistening,  four- 
sided  plates,  which  probably  belong  to  the  rhombic  system.  It  is 
freely  soluble  in  alcohol  and  in  hot  water.  When  aqueous  hydriodic 
acid  acts  on  sparteine,  a  resinous  mass  is  formed,  from  which  the 
dihydriodide  can  be  obtained  in  silky  needles,  by  boiling  the  alcoholic 
solution  with  animal  charcoal. 

The  compound  Ci5H27N2Etl2,  which  Mills  obtained  by  the  action  of 
ethyl  iodide  and  alcohol  on    sparteine  at   100°,   is   decomposed    by 
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sodium  hydroxide  solution,  forming  an  oily  liquid,  which  can  be 
separated  into  sparteine  and  sparteine  ethiodide,  by  means  of  ether. 
Sparteine  ethiodide,  Ci5H26N"2,EtI,  is  formed  by  the  action  of  ethyl 
iodide  on  sparteine.  It  crystallises  in  thick  prisms,  and  dissolves 
freely  in  water  and  alcohol.  Sparteine  methiodide  crystallises  in 
rhombic  plates  ;  a  :  h  :  c  =  0*8989  :  1  :  1-6009.  The  methyl  hydroxide 
is  a  deliquescent  substance,  with  a  strongly  alkaline  reaction.  The 
carbonate  crystallises  in  needles.  When  sparteine  is  oxidised  with 
potassium  permanganate,  the  chief  product  is  oxalic  acid ;  acetamide 
is  also  formed,  together  with  a  small  quantity  of  a  pyridine-derivative. 

w.  c.  w. 

Pseudomorphine.  By  0.  Hesse  (Annalen,  235,  229—232).— 
When  potassium  hydroxide  (2  mols.)  and  potassium  ferricyanide 
(1  mol.)  are  added  to  a  solution  of  pure  morphine  hydrochloride 
dissolved  in  40  parts  of  water,  pseudomorphine  is  deposited  ;  100  parts 
by  weight  of  morphine  yield  88'4  parts  of  pseudomorphine.  This 
result  shows  that  the  reaction  takes  place  according  to  the  equation 
2CnH,9N03  +  2K0H  +  2K3FeCy6  =  2CnHi8N03  +  2HoO  +2K4FeCy6 
(the  yield  is  theoretically  99*6  per  cent.) ;  not  according  to  the 
following  reaction  :  2Ci7Hi9N03  +  2K0H  +  2K3FeCy6  =  CnHnN034- 
CnHi9N03  +  2HoO  +  2K4FeCy6  (the  yield  is  only  49-65  per  cent,  of 
the  morphine  employed).  This  shows  that  the  formula  for  pseudo- 
morphine is  Ci7Hi8N03'Ci7Hi8N03,  as  proposed  by  Polstorff  (Abstr., 
1889,  405),  instead  of  CnHnNOg,  as  formerly  proposed  by  the  author 
(Abstr.,  1884,  616).  W.  C.  W. 

Papaverine.  By  G.  Goldschmiedt  (Monafsh.  Chem.,  7,  485—505). 
— In  this  paper  derivatives  of  papaveraldine,  and  the  most  con- 
venient method  for  its  preparation,  are  described. 

The  nitrate,  CzoHigNOsjHNOs,  crystallises  in  citron-yellow  needles; 
the  picrate,  in  needles  grouped  together  in  voluminous  aggregates  ;  the 
oxime,  CsoHvoNaOs,  in  flat,  white  needles  melting  at  245° ;  the  methiodide, 
in  golden  prisms  melting  at  135°  with  decomposition ;  and  the  etho- 
hromide,  in  large  prisms  melting  at  270°. 

Papaveraldine,  if  heated  only  for  a  short  time  with  potash,  yields 
veratric  acid  together  with  small  quantities  of  a  dimethoxyquiuoline, 
the  constitution  of  which  is  at  present  uncertain. 

With  tin  and  dilute  hydrochloric  acid,  papaverine  yields  a  tetra- 
hydro- derivative,  ConH25N04,  which  crystallises  in  small,  white  prisms 
melting  at  200°,  soluble  in  benzene  and  acetone,  sparingly  soluble  in 
ether  and  petroleum.  Its  hydrochloride  crystallises  in  transparent 
prisms  of  the  monoclinic  system,  melting  with  violent  decomposition 
at  290° ;  when  injected  internally,  it  causes  albuminuria  with  inflamma- 
tion of  the  kidneys.  The  acid  sulphate  forms  acicular,  and  the  acid 
oxalate  prismatic  crystals;  the  dichromate,  glistening  prisms;  and  the 
picrate,  lemon-yellow  needles.  The  platinochloride  crystallises  in 
minute  yellow  needles,  and  the  stannochloride  in  concentrically  grouped 
needles. 

In  an  additional  note,  the  author  defends  the  formula  C2oU2ilS'04  for 
papaverine,  as  against  C21H21NO4,  that  proposed  by  Hesse,  Beckett, 
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and  Wright,  and  others ;  exception  is  also  taken  to  a  statement  of 
Hesse  relative  to  the  existence  of  an  alkaloid,  pseudopapaverine. 

V.  H.  Y. 

Papaverine  Salts.  By  R.  J arod a (Monatsh.  Chem.,  7,  506—516). 
— As  a  further  proof  of  the  formula  C20H21NO4,  proposed  for  papa- 
verine, a  number  of  its  salts  have  been  prepared  and  analysed ;  the 
results  attained  afford  a  strong  confirmation  of  the  above  view. 

The  neutral  succinate  forms  large  tabular  crystals  melting  at  171°, 
soluble  in  hot  water;  the  benzoate,  triclinic  crystals  (a  :  b  :  c  = 
0-459 : 1 : 0-680 ;  9;  =  95-27°),  melting  at  145°,  soluble  in  alcohol,  insoluble 
in  water;  the  salicylate,  monoclinic  crystals  (a:  b  :  c  =  1"161  : 1 :  1-685; 
q  =  102-39),  melting  at  130°  ;  the  diodide  of  the  hydroiodide, 

aoH,iN04,HI,l2, 

purple  crystals  of  the  monoclinic  system. 

The  hydrochloride  gives  with  halogen  salts  of  the  metals  double 
crystalline  salts,  of  which  the  following  are  described  : — The  cadniio- 
chloride,  (C2oH2iN04,HCl)2CdCl2,  small  crystals,  of  the  tetragonal 
system;  a  :  a  :  c  =  1  :  1  :  0*646,  melting  at  176*^ ;  the  cadmio-brnmide 
and  -iodide,  white  precipitates,  melting  at  150°  and  180°  respectively  ; 
and  the  zincoiodide,  crystallising  in  small  leaflets.  V.  H.  V. 

Constitution  of  Cinchonine.  By  Z.  H.  Skraup  (Monatsh.  Chem., 
7,  517 — 518). — The  author  criticises  the  view  of  Bischoff  and  Rach 
that  cinchonic  acid  is  y3-7-dicarboxjl-^-valerolactone  (Abstr.,  1886, 
1012)  ;  a  study  of  the  syrupy  oxidation  product  of  cinchonine  and 
quinine  has  indicated  the  presence  of  an  amorphous  acid,  C8H13NO4,  a 
base  of  the  formula  CgHnNOg,  difficult  to  obtain  in  the  free  state, 
although  its  palts  form  well-developed  crystals,  as  also  of  a  base  of  the 
formula  C9H7NO,  probably  identical  with  kynurine,  and  an  amor- 
phous substance  of  the  supposed  composition  C13H13NO2,  and  of 
doubtful  origin.  Y.  H.  V. 

Specific  Rotatory  Power  of  Piperidine  Bases.  By  A.  Laden- 
burg  (Ber.,  19,  2584). — The  results  obtained  in  a  previous  paper 
(this  vol.,  p.  160)  are  in  accordance  with  Le  Bel-Van't  HoflTs  hypo- 
thesis, since  a-propylpiperidine  contains  an  asymmetric  carbon-atom 
in  its  constitutional  formula.  As  this  is  true  of  all  a-alkyl-derivatives 
of  piperidine,  the  author  has  examined  a-pipecoline  and  a-ethyl- 
piperidine,  and  by  converting  them  into  their  dextrotartrates  has 
succeeded  in  obtaining  optically  active  modifications  of  each.  Dextro- 
rotatory a-pipecoline  has  a  specific  rotatory  power  of  21°  8'. 

W.  P.  w. 
Action  of  Bromine  on  Dimethylpiperidine ;  New  Synthesis 
of  Piperidine-derivatives.  By  G.  Merllng  (Ber.,  19,  2628— 2G32). 
— The  author  previously  obtained  (Abstr.,  18«4,  1385)  by  tlie  action 
of  bromine  on  dimethylpiperidine,  two  compounds — bromodimethyl- 
piperidineammonium  bromide  and  a  hydrobromide.  The  latter  is 
now  shown  to  be  dibromodimethyl piperidine  hydrobromide.  When 
the  free  base  is  warmed  with  alcohol,  the  alkaline  solution  becomes 
neutral,  and  characteristic  crystals  of  monobromodimethyli^iperidine- 
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ammonium  bromide  separate.  These  reactions  can  be  explained  by 
the  constitutional  formula  assigned  by  Ladenburg  to  dimethylpiperi- 
dine:  CH^iCH-CHa'CK/CHs-NMez.  The  constitution  of  dibromodi- 
methylpiperidine  and  the  ammonium  bromide  would  then  be 

CH^BrCHBr-CH^-CHa-CHa-NMea  and  CH,<^2,^Ch'>^^®2^''- 
The  formation  of  the  hydrobromide  of  dibromodimethylpiperidine  is 
probably  due  to  2  mols.  of  the  free  base  reacting  with  one  another  ;  this 
view  was  strengthened  by  the  discovery  of  a  base  free  from  bromine  in 
the  lust  mother- liquor  from  dibromodimethylpiperidine  hydrobromide. 

N.  H.  M. 
Hsemin  Crystals.  By  K.  Bikfalvi  {Ghem.  Gentr.,  1886,  499).— 
Blood  free  from  chlorine  yields  no  hfemin  (chlorohaematin)  crystals 
when  heated  with  glacial  acetic  acid.  The  author  finds,  however,  that 
if  NaCl,  NaBr,  KBr,  NH4Br,  NaT,  or  KI  be  first  added  to  the  blood, 
crystals  resembling  chlorohaematin  are  formed.  L.  T.  T. 

Diastase.  By  C.  J.  Lintnek  (/.  pr.  Ghem.  [2],  34,  378—894).— 
The  author  has  examined  the  different  methods  proposed  for  the  pre- 
paration of  pure  diastase,  and  determined  the  diastatic  activity  of  the 
substances  obtained.  He  adopts  Kjeldahl's  law  of  proportionality 
(Abstr.,  1880,  562),  and  uses  the  modification  of  Kjeldahl's  method 
for  determining  diastatic  activity,  described  in  a  former  paper  (Abstr., 
1886,  386).  In  place  of  his  former  method  for  preparing  soluble 
starch,  he  now  recommends  the  following  : — A  quantity  of  pure  potato- 
starch  is  mixed  with  a  sufficient  quantity  of  7"5  per  cent,  hydrochloric 
acid  to  cover  it ;  it  is  then  allowed  to  remain  for  seven  days  at  the 
ordinary  temperature  or  for  three  days  at  40°,  when  the  starch  has 
Tost  the  power  of  gelatinising.  The  structure  of  the  starch,  however, 
remains  unaltered.  It  is  then  well  washed  with  cold  water  until  every 
trace  of  acid  is  removed,  and  dried  in  the  air.  So  obtained  it  is 
soluble  in  hot  water  to  a  bright  and  limpid  solution.  A  2  per  cent, 
solution  will  remain  clear  for  some  days,  but  10  per  cent,  solutions  set 
to  a  jelly-like  mass  on  cooling.  The  acid  used  must  not  exceed 
7'5  per  cent,  as  10  per  cent,  acid  causes  the  gelatinisation  of  the  starch  ; 
with  sulphuric  acid,  however,  it  requires  at  least  15  per  cent,  acid 
digested  at  40°  to  effect  the  conversion  into  soluble  starch.  Lintner 
uses  a  2  per  cent,  solution  of  this  soluble  starch  instead  of  that  pj-e- 
pared  by  the  method  previously  given. 

The  diastatic  activity  of  the  precipitated  diastases  is  expressed  as 
100,  when  3  c.c.  of  a  solution  of  0*1  gram  diastase  in  250  c.c.  water 
added  to  10  c.c.  of  a  2  percent,  starch  solution  produces  in  one  hour,  at 
the  ordinary  temperature,  sufficient  sugar  to  reduce  5  c.c,  of  Fehling's 
solution.  Diastase  is  best  prepared  from  green  malt  or  from  air-dried 
malt.  Lintner  examined  the  preparation  obtained  from  these  malts 
by  extraction  with  water  and  glycerol  and  subsequent  precipitation 
with  alcohol,  both  before  and  after  heating  at  70°,  and  obtained,  in  all 
cases,  a  substance  with  a  comparatively  slight  diastatic  activity.  As 
the  result  of  his  experiments,  he  recommends  the  following  method  of 
preparation  : — 1  part  of  green  malt  or  sifted  air-dried  malt  is  extracted 
with  2  to  4  parts  of  20  per  cent,  alcohol  for  24  hours.     The  filtered 
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extract  is  mixed  ^'ith  2J  volumes  absolute  alcoliol ;  tlie  precipitate 
quickly  settles,  and  is  washed  on  a  filter  with  absolute  alcohol ;  it  is 
then  transferred  to  a  mortar,  well  mixed  with  absolute  alcohol,  thrown 
on  a  filter,  and  thoroughly  washed  with  absolute  alcohol  and  ether. 
Finally,  it  is  dried  in  a  vacuum  over  sulphuric  acid.  So  obtained  it  is 
a  light,  yellowish- white  powder  with  great  diastatic  activity.  It  is 
purified  by  repeated  solution  in  water  and  precipitation  with  alcohol, 
and  finally  by  dialysis.  Loew's  method  of  purification  by  means  of 
precipitation  with  lead  acetate  is  not  to  be  recommended,  since  diastase 
loses  three-fourths  of  its  activity  in  the  process.  By  purification,  both 
the  percentage  of  nitrogen  and  the  diastatic  activity  are  increased, 
whilst  the  amount  of  ash,  which  consists  entirely  of  normal  calcium 
phosphate,  is  diminished.  A  preparation  obtained  from  green  malt 
contained  8'3  per  cent,  nitrogen  and  diastatic  activity  =  96.  After 
two  precipitations  the  nitrogen  =  9  06  per  cent.,  and  the  activity 
=  100.  This  submitted  to  dialysis  had  the  percentage  of  nitrogen 
raised  to  9*9,  and  the  percentage  of  ash  diminished  from  10*6  to  4" 79. 
These  and  other  analyses  show  that  the  diastatic  activity  increases 
with  the  amount  of  nitrogen.  A  purified  diastase  gave  the  following 
numbers  on  analysis,  calculated  on  the  ash-free  substance.  For  the 
purpose  of  comparison  the  analyses  of  other  soluble  ferments  are 
given: — 

C.  H.  N.  S. 

Diastase 46-66  7-35  1042  112  (Lintner). 

Pancreatic  ferment  46*57  7-17  14-95  0-95  (Hiifner). 

Inveitase 43-9  8-4         9-5  0  6     (Barth,Donath). 

Emulsin     43-5  7-0  116  1*3    (Bull). 

Diastase  gives  all  the  reactions  for  the  albuminoids,  but  not  the 
characteristic  biuret  reaction  for  peptones ;  it  gives,  however,  a 
characteristic  blue  coloration  with  tincture  of  gnaiacum  and  hydrogen 
peroxide,  which  is  soluble  in  ether,  benzene,  chloroform,  and  carbon 
bisulphide,  but  not  in  alcohol.  This  reaction  is  given  by  no  other 
soluble  ferment  or  protein  substance.  G.  H.  M. 

Note. — Lintner  appears  to  have  overlooked  the  fact  that  O'SuUivan 
(this  Journal,  Trans.,  1884,  2)  described  an  almost  identical  method  of 
preparing  pure  diastase.  G.  H.  M. 

Action  of  Diastase  and  Invertin.  By  H.  Muller  {Ann. 
Agronom.,  12,  481 — 482). — The  author  has  studied  the  action  of  these 
ferments  under  conditions  such  as  prevail  in  the  plant-cell,  with  a  view 
to  elucidate  their  physiological  importance.  Both  ferments  are  active 
at  0°,  but  the  activity  increases  until  the  neighbourhood  of  50°  is 
reached  :  the  temperatures  being  0°,  10°,  20°,  30",  40° ;  the  energy  of 
diastase  is  expressed  by  the  numbers  7,  20,  38,  60,  98,  and  that  of 
invertin  by  the  numbers  9,  19,  36,  6'^,  93. 

Underordinary  conditions,  cell-sap  contains  much  carbonic  anhydride, 
and  is  expoi^ed  to  a  pressure  of  several  atmospheres.  Both  of  these 
circumstances  accelerate  the  activity  of  the  ferments.  Even  at  the 
ordinary  pressure,  saturation  of  the  liquid  with  carbonic  anhydride 
may  have  the  effect  of  tripling  the  energy  of  diastase,  and  in  presence 
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of  carbonic  anliydride  diastase  has  the  power  of  actino^  on  starch 
which  has  not  been  boiled  to  a  paste.  Between  the  limits  of  2  and 
20  per  cent.,  concentration  of  a  sugar  solution  has  little  effect  on  the 
action  of  invertin,  which  is  a  little  more  feeble  in  strong  solutions 
than  in  weak  ones,  but  the  accumulation  of  invert  sugar  is  strongly 
opposed  to  the  continuance  of  the  reaction.  J.  M.  H.  M. 
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Natural  and  Artificial  Digestion.  By  T.  Pfetffer  (Zeit.  physioL 
Chem.,  11,  1 — 24). — The  author  has  previously  criticised  the  work  of 
Stutzer  on  this  subject  (see  Abstr.,  1886,  1053).  Additional  experi- 
ments on  pigs  are  now  brought  forward,  and  from  them  the  following 
results  are  drawn  : — 

1.  A  comparison  of  the  method  of  natural  digestion  of  the  nitro- 
genous constituents  of  the  food  combined  with  the  investigation 
of  the  products  of  metabolism,  with  the  method  of  artificial  digestion 
of  tlie  food-stuff  by  pepsin  and  trypsin  as  devised  by  Stutzer,  shows 
that  there  is  an  almost  absolute  agreement  between  the  two. 

2.  By  the  help  of  Stutzer's  method,  the  digestibility  of  the  nitro- 
genous constituents  of  the  food  can  be  estimated  with  sufficient 
accuracy.  This  always  gives  results  which  agree  more  closely  than 
those  obtained  with  the  method  hitherto  used,  in  which  the  products 
of  nitrogenous  metabolism  in  the  faeces  are  not  investigated. 

W.  D.  H. 

Glycogen  in  the  Liver  of  New-born  Dogs.  By  B.  Demant 
{Zeit.  physiol.  CheTn.,  11,  142 — 144). — In  the  mtra-uterine  condition, 
the  liver  is  stated  to  be  very  poor  in  glycogen.  Hoppe-Seyler  states 
the  opposite  to  be  the  case.  The  present  research  investigates  the 
matter  in  the  case  of  the  dog  ;  the  glycogen  was  estimated  by  Briicke's 
method,  and  the  result  found  was  that  in  the  days  following  birth 
glycogen  was  present  in  exceedingly  large  quantities  ;  this  is  illus- 
trated by  the  following  table  : — 

Percentage  quantity  of 
Age  of  animal.  glycogen  in  the  Uver. 

1     hour 11-389 

31  hours    9  527 

3' hours    5-443 

4    days 2-627 

11  „     2  792 

12  „     8-664 

Fully  grown 1'661 

W.  D.  H. 

Lactic  Acid  in  Animals.     By  A.  Hirschler  (Zeit.  physiol.  Chem., 

11,  41 — 42) . — Lactic  acid  has  been  described  as  occurring  in  the  grey 

matter  of  the  brain,  and  in  the  parenchymatous  juices  of  the  spleen, 

thymus,  lymphatic  glands,  &c.     Which  variety  of  lactic  acid  this  is, 
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has  not  yet  been  investigated.  The  present  research  is  concerned 
with  this  question  in  relation  to  the  spleen  and  lymphatic  glands  of 
the  ox.  Lactate  of  zinc  was  obtained  by  Hoppe-Seyler's  method,  with 
the  modification  that  the  finely  chopped  organ  was  extracted  by  0'5 
per  cent,  sulphuric  acid  instead  of  by  cold  water ;  in  this  way,  more 
lactic  acid  is  obtained.  By  estimation  of  the  water  of  crystallisation 
of  the  zinc  salt,  and  of  the  hydrogen  and  carbon,  the  conclusion  is 
drawn  that  both  in  the  spleen  and  lymphatic  glands  it  is  sarcolactic 
acid  which  is  present.  W.  D,  H. 

Pigments  of  Melanotic  Sarcomata.  By  K.  A.  H.  Mornee  (Zeit. 
physiol.  Chem.,  11,  66 — 140). — The  name  melanin  has  been  hitherto 
used  for  the  pigments  occurring  in  the  eye,  hair,  and  skin,  in  patho- 
logical new  growths,  and  also  for  the  decomposition  products  of 
chromogens  in  urine.  The  black  pigment  of  the  retina  has  been 
investigated  by  Berzelius,  who  found  it  contained  a  small  quantity  of 
iron,  by  Scherer  who  found  no  iron,  and  also  by  Rovsow  and  Sieber. 
The  percentage  composition  obtained  by  the  various  observers  shows 
great  discrepancies,  and  this,  with  their  methods  of  preparing  the 
pigment,  renders  it  probable  that  they  were  not  dealing  with  a 
pure  substance.  Concerning  the  black  pigment  of  the  skin  of  negroes 
and  of  the  hair,  still  less  is  known,  and  although  some  few  percentage 
estimations  have  been  made  by  Sieber,  the  result  cannot  be  described 
as  a  convincing  one. 

The  pigment  of  melanotic  tumours  was  first  investigated  by  Heintz, 
who  found  that  it  was  soluble  in  alkalis  with  difficulty,  and  that  it 
contained  no  iron.  An  elementary  analysis  gave  the  following  figures  : 
C  =  53"40,  H  =  4"02,  and  N  =  7'10  per  cent.  Dressier  made  a  similar 
investigation,  and  found  in  the  pigment  a  small  quantity  of  iron. 
Berdez  and  Nencki  named  the  pigment  Phymatorusin ;  they  found  it 
to  be  insoluble  in  water,  alcohol,  and  ether,  easily  soluble  in  solutions 
of  fixed  alkalis  or  their  carbonates,  and  in  ammonia;  from  such  solu- 
tions it  was  precipitable  by  acids,  but  was  somewhat  soluble  in  excess. 
The  preparation  contained  carbon,  hydrogen,  oxygen,  and  nitrogen, 
sulphur  in  large  amount  (1067  per  cent.),  but  no  iron,  phosphorus, 
or  chlorine.  In  horses,  they  found  in  melanotic  tumours  a  pigment 
with  somewhat  different  properties,  which  they  called  hippomelanin. 

In  the  urine  of  some  of  these  patients,  a  pigment  has  been  found 
which  according  to  some  is  an  excess  of  the  ordinary  urine  pigments, 
and  according  to  others  is  the  same  pigment  that  occurs  in  the 
tumour.  It  is  turned  a  dark-brown  colour  by  the  action  of  nitric 
acid ;  and  in  some  cases  a  similar  change  occurs  after  mere  exposure. 
The  uncertain  and  contradictory  statements  of  previous  observers 
cannot  but  render  uncertain  which  of  the  above  statements  is  correct. 
Again,  in  other  cases  of  these  tumours,  particles  of  a  brown  pigment 
are  found  in  the  blood,  the  corpuscles  having  the  normal  shape  and 
colour;  similar  granules  have  been  occasionally  described  in  the  urine 
and  urinary  passages. 

The  present  research  was  undertaken  with  the  material  supplied  by 
a  patient,  the  full  particulars  of  whose  case  are  given.  During  life, 
the   urine  showed   the   peculiar   coloration   above-mentioned;    after 


PHYSIOLOGICAL   CHEMISTRY. 


1G9 


death,  the  tumour  itself  was  investigated.  Its  situation  was  the 
shoulder ;  secondary  growths  were  present  in  the  liver,  but  none  in 
the  kidney  substance.  The  blood,  except  for  a  low  percentage  of 
hfpnioglobin,  was  normal.  The  colouring  matter  did  not  give  any 
absorption-bands,  but  produced  a  general  dimming  of  the  spectrum, 
especially  towards  tbe  violet  end.  The  methods  by  which  the  pigment 
was  investigated  were  :  first,  by  the  spectrophotometer  to  determine 
the  extinction  coefficients  in  different  parts  of  the  spectrum  ;  and, 
secondly,  by  elementary  analysis.  Although  the  quantity  of  material  at 
hand  was  small,  and  therefore  some  results  are  incomplete,  and  others 
put  forward  with  reserve,  yet  certain  definite  conclusions  were  arrived 
at.  The  pigment  was  found  to  contain  iron,  which  also  was  estimated 
spectrophotometrically,  as  well  as  by  the  usual  methods ;  the  spectro- 
photometric  method  consisted  in  converting  the  iron  of  the  ash  into 
ferric  thiocyanate,  and  comparing  its  extinction  coefficients  with  those 
obtained  from  a  solution  of  ferric  chloride  of  known  strength  similarly 
treated.  Iron  was  present  in  small  quantities;  the  failure  of  some 
previous  observers  to  obtain  the  proof  of  its  presence  is  accounted 
for  by  their  having  used  hydrochloric  acid  in  the  preparation  of  the 
pigment.  It  is  found  that  this  acid  dissolves  out  nine-tenths  of  the 
iron  from  the  pigment. 

Baryta -water  causes  a  precipitate  in  the  urine,  and  this  carries 
down  with  it  a  good  deal  of  the  pigment;  this  is  filtered  off.  In  the 
filtrate,  the  remaining  portions  of  the  pigment  are  carried  down  with 
the  precipitate  caused  by  lead  acetate.  For  the  method  adopted  for 
separating  the  pigment  from  the  tissues  of  the  tumour,  the  original 
paper  must  be  consulted.  The  pigment  obtained  from  these  three 
sources  is  a  brownish,  amorphous  powder  when  dry.  It  is  partly 
soluble  in  acetic  acid,  and  partly  insoluble. 

The  following  table  represents  the  percentage  composition,  and  the 
relative  absorption  for  the  region  wave-length  =  562,  for  these 
different  preparations  : — • 


A.  Pigment    insoluble    in    acetic 

acid — 

1.  From  the  tumour 

2.  From  the  baryta  precipitate  . 

3.  From  the  lead  precipitate   . . 

B.  Pigment      soluble     in     acetic 

acid — 

3.  From  the  tumour 

4.  From  the  barvta  precipitate. 

5.  From  the  lead  precipitate    . . 


55  •72 

55-76 


58-07 


H. 


N. 


Fe. 


Percentages. 


6-00 
5-95 


8-03 


12-30 
12-27 


11-08 


7-97 
9-01 
8-30 


5-90 


4-75 


0-072 

0-20 

0-25 


0-21 
0-19 
0-20 


Absorp- 
tion. 


0-00038 
0  -00039 
0 -00029 


0-00094 
0-00114 
0 -00056 


There  are  thus  two  pigments,  although  perhaps  it  may  be  that  the 
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two  are  produced  from  a  mother- substance  by  the  action  of  the  acid. 
They  differ  from  one  another  in  percentage  composition,  and  in 
absorptive  power.  They  resemble  one  another  in  sulubiHties,  except 
with  regard  to  acetic  acid,  and  in  colour  to  the  naked  eye.  The  high 
percentage  of  sulphur  in  the  pigment  insoluble  in  acetic  acid  agrees 
with  the  similar  condition  in  phymatorusin.  An  important  point 
brought  out  is  the  identity  of  the  tumour  pigment  with  that  in  the 
urine ;  it  is  probably  brought  to  the  urine  by  the  blood,  in  which 
feebly  alkaline  liquid  it  is  slightly  soluble.  It  is  not  the  same 
pigment  as  occurs  in  normal  urine;  that  gives  quite  a  different 
spectrophotometric  chart.  W.  D.  H. 

Cobra  Poison.  By  C.  J.  H.  Warden  (Ghem.  News,  54,  197—199  ; 
209 — 211). — Two  samples  of  air-dried  snake- venom  contained  respec- 
tively 16"26  and  1543  per  cent,  of  water.  Fresh  venom  yields  25 — 50 
per  cent,  of  solid  residue.  For  the  author's  experiments,  the  solution 
of  the  dried  venom  in  distilled  water  was  injected  under  the  skin  of 
the  back  of  white  or  piebald  China  mice.  A  dose  of  0012  gram  of 
anhydrous  venom  was  fatal  in  four  minutes,  and  the  rapidity  of  action 
decreases  as  the  quantity  of  poison  administered  is  diminished ;  with 
0000016  gram,  the  animal  may  live  three  hours,  whilst  0*000008  gram 
is  not  fatal.  Very  large  and  very  small  doses  cause  convulsions,  inter- 
mediate doses  do  not.  In  the  case  of  white  mice,  the  fatal  ratio  of 
poison  to  body  weight  appears  to  be  about  1  :  10,000,000.  Heating 
the  solution  of  the  venom  soon  produces  marked  coagulation,  but  it 
is  only  after  heating  for  some  time  that  the  toxic  activity  is  reduced, 
hence  prolonged  heating  at  a  moderate  temperature  is  more  effective 
for  such  a  purpose  than  short  periods  at  higher  temperatures.  Similar 
remarks  apply  to  the  action  of  picric  acid,  which  causes  an  abundant 
precipitate  in  solutions  of  the  poison,  and  in  some  experiments  a 
marked  reduction  in  the  toxic  action  when  the  filtered  solution  was 
emj)loyed.  D.  A.  L. 

Urine  of  the  Tortoise.  By  T.  W.  Mills  (/.  Physiol,  7,  453— 
457). — The  urine  of  the  tortoise  is  liquid,  ranging  in  colour  from 
colourless  to  light  amber,  and  is  of  an  acid  reaction.  In  some  cases, 
it  is  green  from  admixture  with  bile  in  the  cloaca.  Albumin  is 
invariably  present ;  although  probably  this  is  derived  from  the  intes- 
tine, via  the  cloaca.  On  allowing  the  urine  to  stand,  the  albumin 
having  been  removed,  a  deposit  of  uric  acid  crystals,  of  an  orange 
colour  occurs.  On  many  occasions  uric  acid  crystals  were  found  in 
the  urine  without  any  treatment ;  these  were  always  colourless.  By 
Heintz's  hydrochloric  acid  method,  the  amount  of  uric  acid  in  the 
urine  was  estimated,  and  found  to  be  several  times  greater  than  in 
human  urine.  Urea  is  altogether  absent.  The  inorganic  constituents 
do  not  differ  in  kind  from  those  found  in  the  urine  of  maoi. 

W.  D.  H. 
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Reduction  of  Copper  Sulphate  during  Alcoholic  Fermenta- 
tion. Bj  H.  QuANTiN  (Go7npi.  rend.,  103,  888— 889).— In  experi- 
ments  on  a  small  scale,  it  is  found  that  copper  existing  in  the  form  of 
copppr  sulphate  to  the  extent  of  0-05  g^ram  per  litre,  is  completely 
precipitated  in  the  form  of  copper  sulphide  during  alcoholic  fermenta- 
tion. On  a  large  scale,  doubtless  a  still  larger  quantity  would  be 
removed,  but  the  quantity  given  is  greater  than  would  ever  be  intro- 
duced into  the  wort  as  a  result  of  the  use  of  copper  sulphate  as  a 
remedy  for  mildew.  Since  moist  copper  sulphide  is  readily  oxidised, 
it  is  important  to  avoid  any  aeration  of  the  lees  containing  it.  The 
sulphide  is  the  only  salt  of  copper  which  is  insoluble  in  the  must  of 
grapes.  C.  H.  B. 

Alcoholic .  Fermentation  of   Dextrin    and  Starch.      By  U. 

Gayon  and  E.  Dubourg  (Gompt.  rend.,  103,  885 — 887). — The  authors 
have  met  with  a  species  of  Mucor  which  has  the  power  of  converting 
dextrin  and  starch  into  sugar,  and  then  fermenting  the  sugar  but, 
like  Mucor  circinelloides,  it  has  not  the  power  of  inverting  cane-sugar, 
and  transforming  it  into  alcohol.  Other  non-inversive  ferments,  on 
the  other  hand,  have  not  the  power  of  fermenting  dextrin  and  starch. 
In  beer  wort  or  solutions  of  glucose,  this  mucor  develops  rapidly  in 
large,  spherical,  ferment  cellules.  In  dextrin  or  starch,  it  at  first  forms 
mycelial  tubes,  which  soon  swell  up,  divide,  and  form  themselves  into 
globular  masses.  In  yeast-water  containing  sugar,  the  mucor  forms 
only  a  bulky,  unicellular  mycelium. 

The  fermentation  of  dextrin  takes  place  somewhat  slowly,  and  that 
of  starch  requires  still  longer.  The  dextrin  existing  in  beer  is  readily 
saccharified  by  this  mucor  and  converted  into  alcohol,  if  the  alcohol 
already  in  the  beer  is  expelled  before  adding  the  ferment. 

Eurofium  oryzce,  used  in  the  manufacture  of  "  koji,"  secretes  a 
diastase  which  converts  rice  into  a  true  malt,  and  this  plant  also 
inverts  cane-sugar,  but  it  ca.nnot  carry  fermentation  any  further. 

C.  H.  B. 

Method  of  Preventing   Secondary  Fermentations.     By  U. 

Gayon  and  G.  Dupetit  (Compt  rend.,  103,  888— 885).— The  addition 
of  tannin  in  quantities  of  0"5 — 1*0  gram  per  litre  gives  good  results, 
but  does  not  prevent  the  development  of  Mycoderma  aceti. 

Salts  of  bismuth,  even  in  small  quantities,  completely  prevent 
secondary  fermentations.  The  addition  of  O'l  gram  of  basic  bismuth 
nitrate  per  litre  almost  entirely  prevents  any  increase  in  the  acidity 
of  the  wort,  and  by  keeping  the  yeast  pure  produces  a  distinct 
increase  in  the  proportion  of  alcohol.  The  character  of  the  results  is 
seen  from  the  following  table.  The  first  column  in  each  set  of  expe- 
riments shows  the  behaviour  of  the  wort  containing  the  bismuth  salt, 
and  the  second  column  shows  the  behaviour  of  the  ordinary  wort : — •. 
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Capacity  o£  vat  in  hectolitres  .... 

Source  of  mol-asses 

Density  of  molasses  wort 

Proportion  of  maize  wort 

Density  of  maize  wort 

Maximum  temperature 

Increase  of  acidity 

Percentage  of  alcohol  in  prorluct  . 
DiSerence  in  amount  of  alcohol  . . 


600 
beetroot 
1075 
01 
1031 
35° 
2-5 
5-87 


600 
beetroot 

1075 

0  1 

1031 
35" 
13  0 

5-74 
13 


200 
cane 
1060 
0-25 
1029 
32° 
6-7 
4-94 


•0 


200 
cane 
1060 
0-25 
1030 

33° 
26-5 

4-71 
23 


C. 


200 
cane 
1060 
0-25 
1035 

33° 
4-5 
4-96 
-0 


200 
cane 
1060 
0-25 
1034 
32-5 
36  0 

4-37 
•59 


C.  H.  B. 

Is    Free    Nitrogen  formed    during    Putrefaction  P     Bj    A. 

Ehrenberg  (Zeit.  physiol.  Chem.,  11,  145 — 179). — Cousidering  the 
important  part  that  nitrogen  plays  in  the  organisms  of  plants  and 
animals,  many  researches  have  been  undertaken  to  determine,  first, 
whether  the  atmospheric  nitrogen  takes  any  part  in  the  nutrition 
of  organisms,  especially  low  organisms  like  bacteria,  or  whether  as  a 
result  of  decomposition,  nitrogen  in  the  free  state  is  formed ;  the 
conclusions  drawn  by  various  workers  are  most  contradictory.  The 
present  research  is  devoted  only  to  the  investigation  of  the  question 
as  to  whether  nitrogen  is  formed  in  putrefactive  processes.  The 
author  intends  to  pursue  the  subject  further  in  relation  to  nitrifica- 
tion. By  means  of  an  apparatus,  which  is  described  and  figured,  the 
use  of  caoutchouc  stoppers  is  dispensed  with,  as  diffusion  takes  place 
throngh  these  ;  wherever  a  stopcock  is  necessary,  it  is  immersed  in  a 
trough  of  mercury.  The  gases  formed  by  various  putrefying  mix- 
tures were  analysed.  The  method  of  gas  analysis  is  preferable  to 
that  of  nitrogen  estimations,  since  certain  nitrogenous  compounds, 
formed  by  putrefaction  (e.g.,  of  the  quinoline  and  pyridine  groups), 
undergo  dissociation  at  a  high  temperature.  The  substances  investi- 
gated were  dried  blood  moistened  with  cow's  urine,  cow's  urine 
alone  or  mixed  with  calcium  carbonate,  and  the  dung  of  horses  and 
cows.  These  substances  were  mixed  with  some  liquid  in  which  putre- 
faction was  taking  place,  and  the  investigation  carried  out  in  the 
presence  of  pure  oxygen,  so  that  only  the  aerobic  organisms  could 
act  ;  carbonic  anhydride  was  formed,  but  no  nitrogen.  In  other 
experiments  carried  out  in  the  absence  of  oxygen  on  a  mixture  of 
broth,  sugar,  peptone,  sodium  phosphate,  sodium  chloride,  and 
sodium  nitrate,  it  was  also  found  that  no  nitrogen  was  formed. 
These  experiments  were  carried  out  in  an  atmosphere  of  carbonic 
anhydride,  in  which  only  the  anaerobic  bacteria  would  be  able  to 
act.  It  was  also  found  that  during  the  slow  combustion  of  organic 
materials  no  nitrogen  was  formed.  W.  D.  H. 

Absorption  of  Carbonic  Anhydride  by  Leaves.     By  P.  P. 

Dkhkrain  and  Maquenne  (Ann.  Agrotiom.,  12,  526  —  534). — The 
authors  cite  determinations  which  confirm  the  conclusions  already 
arrived  at  by  them,  namely,  that  the  absorption  of  carbonic  anhydride 
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by  vegetable  tissues  is  a  true  phenomenon  of  solution,  varying  with 
the  temperature,  as  in  all  cases  of  absorption  of  gas  by  an  inert 
solvent,  and  which,  consequently,  when  the  leaf  respires  in  an 
atmosphere  kept  at  constant  pressure,  gives  rise  to  a  supersaturation 
comparable  with  that  of  a  mass  of  water  into  which  calcium  carbonate 
and  hydrochloric  acid  have  been  introduced  simultaneously. 

This  absorption  of  carbonic  anhydride  by  leaves  is  extremely  rapid, 
at  any  rate  when  the  leaves  are  in  a  vacuum,  in  consequence  of  the 
large  surface  exposed.  J.  M.  H.  M. 

Ripening  of  Seeds.  By  A.  Muntz  {Ann.  Agronom.,  12,  399—400). 
— Unripe  rye  grain  contains  a  notable  proportion  of  synanthrose,  a 
sugar  analogous  to  cane-sugar,  and  only  found  up  to  the  present  in 
the  roots  or  tubercles  of  certain  Synantheracege.  The  synanthrose  in 
the  dry  grain  was  on  May  25th  45  per  cent,  to  21*55  per  cent,  starch, 
and  on  July  12th  6'85  per  cent,  to  68*78  per  cent,  starch.  There  is 
still  some  synanthrose  in  the  ripe  grain  after  being  kept  for  months. 
The  unripe  grain  of  wheat  also  contains  synanthrose,  which,  however, 
does  not  persist,  bat  is  gradually  replaced  by  cane-sugar ;  wheat  also 
contains  an  inverting  ferment  capable  of  transforming  synanthrose 
into  reducing  sugars.  200  grains  of  wheat  weighed  after  desiccation 
at  9  A.M.  10*042  grams  ;  after  exposure  to  the  sun  for  12  hours  they 
weighed  8*648  grams,  the  loss  being  due  to  slow  combustion.  The 
young  colza  seed  contains  cane-sugar  and  a  reducing  sugar  having 
the  rotatory  power  of  invert  sugar ;  at  maturity,  cane-sugar  alone 
remains.  By  determining  from  time  to  time  the  sugar,  starch,  fat, 
and  nitrogenous  matter  in  a  constant  number  of  colza  seeds  during 
an  increase  in  weight  from  121  mgrms.  to  498  mgrms.,  the  author 
finds  that  the  glucose  diminishes  gradually  and  disappears,  the  cane- 
sugar  increases,  the  starch,  always  pi-esent  in  small  quantity,  gradually 
diminishes,  the  nitrogenous  and  fatty  matters  constantly  increase.  It, 
therefore,  appears  that  the  seed  itself  does  not  contain  the  carbo- 
hydrates which  nndergo  transformation  into  oil ;  but  analyses  of 
the  pod  or  siliqua  at  various  dates  show  that  sugar  and  starch  con- 
stantly flow  there,  and  disappear  after  a  short  sojourn,  thus  probably 
furnishing  the  material  out  of  which  the  oil  of  the  seed  is  elaborated. 

J.  M.  H.  M. 

So-called  Soluble  Starch.  By  J.  Kraus  (Ann.  Agronom.,  12, 
540 — 541). — Janis  and  Schenk  have  found  in  the  epidermis  of  Ornitho- 
galum  and  of  Gagea  a  substance  dissolved  in  the  cell  sap  which  strikes 
a  blue  colour  with  iodine.  Nageli  has  shown  that  it  is  not  starch,  and 
believes  it  to  be  an  albuminoid.  The  author,  having  met  with  this 
same  substance  in  the  epidermis  of  some  Arums,  has  come  to  the 
conclusion  that  it  is  allied  to  the  tannins.  Chloriodide  of  zinc  colours 
it  rose,  ferric  chloride  and  ferrous  sulphate  strike  a  brownish- green  ; 
on  the  other  hand,  potassium  dichromate  and  Gardiner's  reagent  give 
no  reactions.  The  substance  behaves  like  a  tannin  in  being 
developed  under  the  influence  of  light,  and  in  persisting  without 
alteration  in  dead  or  dying  leaves.  That  iodine  should  strike  a  blue 
colour  with  a  tannin  is  not  surprising,  since  Giessmayer  has  shown 
that  a  solution  of  tannin  gives  with  a  weak  solution  of  iodine,  in  feebly 
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alkaline  water,  a  bright  red  colour,  and  N'asser  has  recognised  that 
tannic  and  gallic  acids  and  pyrogallol,  in  the  presence  of  neutral  salts 
or  acids,  are  coloured  red-purple  by  iodine.  J.  M.  H.  M. 

Substances  contained  in  the  Roots  of  Hydrastis  Canadensis. 
By  M.  Freund  and  W.  Will  {Ber.,  19,  2797— 2803).— Perrins 
(Fharm.  J.  Trans.  [2],  3,  546)  obtained  from  the  root  of  Hydrastis, 
berberine  and  another  alkaloid  to  which  he  ascribed  the  name  hydras- 
tine.  The  authors  found  that  the  latter  is  best  obtained  by  extracting 
the  finely  powdered  roots  with  ether.  It  melts  at  132°  and  crystallises 
in  the  rhombic  system;  a  :  b  :  c  =  0'8461  :  1  :  0'3761.  The  solution 
in  chloroform  (1'2759  gram  to  50  c.c.)  has  a  rotatory  power  [ajc  = 
—  67*8°  ;  in  aqueous  hydrochloric  acid,  [ajn  =  +127'3°.  Analyses  of 
the  compound  confirm  the  formula  C22H23NO6,  ascribed  to  it  by  Mahla 
{Amer.  J.  Sci.  [2],  36,  57).  It  reacts  with  methyl  iodide,  yielding  the 
compound  C22ll23N06,MeI.  This  crystallises  from  alcohol  or  water  in 
needles  melting  at  208°.  When  hydrastine  is  dissolved  in  hydro- 
chloric acid  and  treated  with  potassium  permanganate,  it  is  converted 
into  opianic  acid.  Nitric  acid  acts  on  hydrastine,  yielding  a  base 
melting  at  115°,  very  readily  soluble  in  chloroform,  alcohol,  and  ether. 
Hydrastine  is  not  changed  when  fused  with  potash.  These  experi- 
ments show  that  great  analogy  exists  between  hydrastine  and 
narcotine. 

Another  compound  was  isolated  from  the  roots  of  the  Hydrastis ; 
it  crystallises  well  and  melts  at  100°.  It  does  not  contain  nitrogen. 
It  dissolves  unchanged  in  hot  strong  hydrochloric  acid  and  in  warm 
aqueous  potash,  and  appears  therefore  to  be  a  lactone. 

N.  H.  M. 

Valuation  of  Manures.  By  P.  P.  Deh^rain  {Ann.  Agronom.,  12, 
436 — 444). — The  author  expresses  the  value  of  a  manure  or  manurial 
constituent  for  a  particular  soil  or  crop  in  the  following  manner.  If 
B  is  the  yield  per  hectare  on  the  manured  plot,  and  R'  that  on 
the  unmanured  plot,  V  the  price  of  the  produce,  and  P  the 
weight  of  manure  used,  then  the  value  of   the  unit   of   weight  of 

the  manure  for  that  soil  and  crop  is  p In  the  case   of 

nitrogenous  manures,  if  N,  the  weight  of  nitrogen  in  the  manure,  be 
substituted  for  P  in  the  above  expression  we  get  as  quotient  the  value 
of  the  unit  of  nitrogen  in  that  particular  form  and  case.  Applying 
this  method  to  the  results  of  field  experiments  at  Grignon,  the  author 
shows  the  different  values  that  the  unit  of  nitrogen  may  have  in 
different  forms  and  under  different  circumstances.  Thus  with  green 
maize  in  1879 — 

The  kilo,  of  nitrogen  in  farmyard  manure  was  worth. . 
„  „  nitrate  of  soda  „ 

„  „  flesh  manure  (large  dressing) 

„  „  „  „        (small         „      ) 

The  experiments  with  oats  from  1875 — 1879  yield  the  following 
values : — 


tr. 

c. 

6 

60 

2 

34 

0 

88 

1 

43 
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fr.      c. 

Nitrogen  in  farmyard  manure 3     26  per  kilo; 

„  nitrate  of  soda ,      3     68         „ 

,,  mixture  of  the  two 4     17         „ 

J.  M.  H.  M. 
Production  of  Farmyard  Manure.  By  A.  Muntz  and  0. 
GiRARD  (A7in.  Agronom.,  12,  429 — 486). — By  exact  experiments,  the 
authors  have  sought  to  establish  the  proportions  of  the  total  manurial 
elements  in  the  food  consumed  which  become  stored  up  in  the  increase 
of  live-weight,  recovered  in  the  manure,  and  lost.  The  food  given  was 
weighed  and  analysed,  the  increase  of  live -weight  or  the  quantity  of 
milk  yielded  during  the  duration  of  the  experiments  noted,  and  the 
manure  carefully  collected  and  analysed.  The  following  results  were 
obtained  :  32  sheep  kept  in  a  fold  with  asphalt  floor  so  as  to  prevent' 
loss  of  manure,  gave  the  following  results  : — 

Nitrogen  consumed 21'817  kilos. 

,,        converted  into  flesh. .        4*300     ,,       =  21*7    percent. 
,,         recovered  in  manure.         5"588     ,,        =  19'72  „ 

lost 12-129     „       =  55-58 

Some  of  this  great  loss  of  nitrogen  is  due  to  escape  into  the  air  of 
ammonium  carbonate ;  the  air  of  the  fold  was  found  to  contain  about 
0*008  gram  ammonia  per  cubic  metre,  or  400  times  as  much  as  normal 
air. 

Two  Normandy  cows  were  each  fed  daily  with  53-|-  kilos,  of  lucerne 
and  49  kilos,  of  water,  and  each  furnished  33  kilos,  of  solid  excreta  and 
18  kilos,  of  urine.  The  weight  of  the  animals  increased  by  15  kilos, 
during  the  experiment,  and  they  furnished  361  litres  of  milk. 

kilos. 

Nitrogen  consumed 14-146 

,,  assimilated  as  flesh . .        0-5441  QiA/t      oi  ak  i. 

"  .        -n  o.tc^n  ^  3-104  =  21*95  pep  cent. 

,,  „  mmilk..        2*550  J  ^ 

,,  in  manure 7*461  =  52*75         „ 

lost 3*581  =2530 

The  loss  is  much  less  than  in  the  case  of  the  sheep,  probably 
because  the  fermentation  being  less  active,  less  ammonium  carbonate 
is  formed. 

Quantity  of  Fertilising  Matter  supplied  to  the  Soil  by  Grazing  Sheep. 
— With  a  ration  of  green  lucerne  and  straw  litter,  2*230  kilos,  of 
manure  were  produced  for  4*085  kilos,  of  lucerne  consumed  and 
0*9  kilo,  of  water  drunk.     The  sheep  increased  in  weight  30  kilos. 

The  phosphoric  acid  in  the  forage  was  2-952  kilos.,  and  in  the 
manure  2-955  kilos. ;  the  potash  in  the  forage  13*002  kilos.,  and  in  the 
manure  15*280  kilos.,  there  was  therefore  no  loss  of  these  fertilising 
constituents ;  the  distribution  of  the  nitrogen  was  as  under  : — 

kilos. 

Nitrogen  consumed 14-548 

„         assimilated  as  flesh. .  . .        1*089  =     7*50  per  cent. 

„         in  manure 6*349  =  43*64         „ 

lost   7*110  =  48*87 

n  2 
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With  an  earfch,  litter  the  loss  of  nitrogen  was  much  less,  as  the 
following  figures  show  : — 

kilos. 

Nitrogen  consumed 13*707 

„         fixed  by  animal   1"379  =  10"06  per  cent. 

„         in  manure    9-042  =  65*96         ,, 

lost   2-376  =  23-98 

Phosphoric  acid  in  fodder 2  820 

,,  ,,         manure 3260 

Potash  in  fodder 13-235 

„         manure 12-017 

The  advantage  of  earth  litter  over  straw  litter,  and  of  the  custom 
of  folding  on  the  soil  instead  of  stabling,  is  demonstrated  by  these 
experiments. 

With  lucerne  hay  and  straw  litter,  the  following  results  were 
obtained. 

kilos. 

Nitrogen  consumed 23*011 

„         fixed  b}'  animal   1'670  =  •  7'25  per  cent. 

„         in  manure 8*899  =  38*67         „ 

lost   12-442  =  51-08 

J.  M.  H.  M. 

Manurial  Value  of  Basic  Steel  Slag.  By  J.  Wrightson  and  J. 
M.  H.  MuNRO  (Ann.  Agronom.,  12,  488 — 495).* — The  basic  steel  cinder 
or  Thomas  slag  employed  in  these  experiments  had  the  following 
composition  :—CaO,  41-54;  MgO,  6-13;  AI2O3,  2-60;  FeO,  14-66; 
F2O3,  8-64;  MnO,  3-81;  V2O3,  029;  SiO„  7*40;  V,0„  14*32;  SO3, 
0*31 ;  S,  0-23  ;  total  99-93.  Side  by  side  with  this  were  tried  ground 
Cambridge  coprolites  coutaining  25-1  percent.  P2O6 ;  mineral  super- 
phosphate of  ordinary  quality  containing  12*0  per  cent,  soluble  P2O5 ; 
rich  (Cura9oa)  superphosphate  cont&,ining  20-1  per  cent,  soluble  P2O5 ; 
and  also  precipitated  phosphate  of  lime  prepared  from  basic  cinder  by 
Scheibler's  process.  This  precipitated  phosphate  contained  30-89  per 
cont.  P2O5,  with  CaO,  29*91;  Ye,0,,  362;  SiO^,  7*53;  water,  18*72; 
the  P2O5  in  this  product  is  practically  all  soluble  in  ammonium  citrate. 
The  experiments  were  made  in  duplicate  on  a  thin,  light,  chalky  soil  at 
Downton  (Wilts),  and  on  a  stiff  clay  nearly  destitute  of  lime  at 
Ferry  hill  (Durham),  with  plots  -^^  acre  in  area.  Duplicate  plots  of 
each  dressing  were  employed  at  both  stations  ;  there  were  35  plots  in 
each  series,  and  they  were  so  arranged  as  to  permit  a  comparison  of 
every  manured  plot  with  one  or  more  adjacent  unmanured  plots ;  the 
special  comparisons  between  the  different  manures  were  also  obtained 
from  adjacent  plots.  Swedes  were  grown  at  Downton,  and  yellow 
Aberdeen  turnips  at  Ferryhill ;  the  mean  yield  of  the  six  unmanured 
Downton  plots  was  2360  roots,  weighing  6  cwts.  0  qr.  14  lbs.,  and  that 
of  the  six  U7imanured  Ferryhill  plots  was  362  roots,  weighing  2  cwts. 
2  qrs.  7  lbs.     On  the  unmanured  plots  at  Ferryhill,  most  of  the  young 

*  "  Report  of  Experiments  made  to  ascertain  the  mannrial  value  of  Basic  Cinder 
produced  at  the  works  of  the  North  Eastern  Steel  Co.,  Limited,"  Middlesborough, 
1886. 
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plants  were  unable  to  withstand  the  attack  of  the  %,  on  the  manured 
plots,  failure  from  this  cause  did  not  take  place.  The  following  table 
shows  the  mean  increases  over  the  unmanured  plots  obtained  both  at 
Downton  and  Ferryhill  with  the  different  manures  : — 


lbs.  PoOg. 

Increase  per  plot  -^  acre. 

Downton. 

Ferryhill. 

2  cwts.  basic  cinder 

32  0 
6-5 

10-9 
5-4 
6-5 
5-6 
5-3 

11-2 

11-2 

cwts.  qrs.    lbs. 
9       2       20 
8       3       15 
7      0       20 
5       3       25 
5       0        3 
4       2       15 
3       3       13 
2       3         5 
0       12 

cwts.  qrs.  lbs. 
12       1     14 

54  lbs.  superphosphate 

35  lbs.  precipitated  phosphate. . 

45  lbs.  superphosiDhate 

45  lbs.  basic  cinder 

14       0     21 

10  3       7 
9       17 

11  0     21 

28  lbs.  rich  superphosphate. .  . . 
17  lbs.  precipitated  phosphate. . 
78|  lbs.  basic  cinder 

10      1       7 

9      0     21 

10      1     15 

45  lbs.  ground  coprolites 

8      2       0 

At  Downton,  on  a  thin,  chalky  soil,  it  will  be  seen  that  4  cwts.  per 
acre  of  basic  cinder  was  a  little  inferior  to  an  equal  weight  of  super- 
phosphate, but  vastly  superior  to  the  same  quantity  of  ground 
coprolites.  If  dressings  of  these  manures  containing  equal  weights  of 
phosphoric  acid  are  compared,  it  is  found  that  the  uuit  of  P2O5  in 
basic  cinder  is  a  little  inferior  in  efficiency  to  that  in  superphosphate, 
inferior  also  to  that  in  precipitated  phosphate,  but  decidedly  superior  to 
the  unit  of  phosphoric  acid  in  ground  coprolites.  Making  the  same 
comparisons  at  Ferryhill  on  this  clay  soil,  deficient  in  lime,  it  is  found 
that  soluble  phosphoric  acid  loses  a  great  deal  of  its  superiority  over 
the  insoluble  forms.  4  cwts.  per  acre  of  basic  cinder  is  actually  a  better 
manure  than  an  equal  weight  of  superphosphate,  and  but  very  little 
inferior  to  a  dressing  of  superphosphate  containing  an  equal  weight  of 
phosphoric  acid ;  in  fact,  on  this  soil,  soluble  phosphate,  cinder 
phosphate,  and  precipitated  phosphate  are  very  near  each  other  in 
efficiency,  with  coprolite  phosphate  a  little  way  behind.  At  Downton, 
a  heavy  dressing  of  basic  cinder  gave  the  best  result,  at  Ferryhill,  a 
dressing  of  4  cwts.  per  acre  was  almost  as  efficacious  as  one  of  20  cwts. 
per  acre.  The  general  conclusion  deducible  from  these  experiments 
is  that  phosphoric  acid  exists  in  basic  cinder  in  a  condition  to  be  easily 
assimilated  by  plants,  and  that  in  this  respect  it  resembles  soluble 
phosphoric  acid  and  precipitated  phosphoric  acid  much  more  than  the 
insoluble  phosphoric  acid  of  ground  mineral  phosphates,  hence  Thomas- 
slag  is  likely  to  occupy  an  important  position  as  a  phosphatic  manure. 
In  the  two  years  1884  and  1885  there  were  no  signs  of  injury  to  the 
crop  even  from  the  heaviest  dressings  of  basic  cinder,  namely,  1  and  2 
tons  per  acre.  Besides  the  precipitated  phosphate  prepared  from  basic 
cinder,  two  other  patented  preparations  were  included  in  the  series  of 
experiments,  but  in  view  of  the  very  striking  results  obtained  with 
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the  raw  ground  cinder,  these  proposals  lose  much  of  their  interest. 
According  to  one  of  these  patents  (Munro  and  Wrightson,  No.  250, 
A.D.  1885),  ground  basic  cinder  is  used  as  a  precipitating  agent  for  the 
soluble  phosphoric  acid  of  rich  superphosphate,  and  by  mixing  the  two 
substances  in  suitable  proportions,  a  manure  of  moderate  richness  is 
obtained,  free  from  any  excesstVe  proportion  of  oxides  of  iron,  and 
containing  phosphoric  acid  in  three  highly  assimilable  forms, — soluble, 
"precipitated,"  and  cinder  phosphoric  acid.  The  plots  on  which  this 
manure  was  tried  show  that  the  efficacy  of  the  soluble  phosphoric 
acid  was  not  weakened  by  partial  precipitation,  and  that  the  cinder 
phosphoric  acid  in  the  compound  manure  exercised  a  manurial  effect 
over  and  above  that  due  to  the  phosphoric  acid  of  the  superphosphate. 
The  manufacture  of  a  superphosphate  from  basic  cinder  itself  has  also 
been  tried  and  patented  (Munro,  No.  7740,  a.d.  1885).  When 
treated  with  the  proper  quantity  of  sulphuric  acid,  basic  cinder  is 
converted  into  a  light  green,  dry,  friable,  and  very  open  substance 
containing  a  large  proportion  of  calcium  sulphate,  soluble  phosphate 
of  lime,  and  about  12  per  cent,  of  crystal Hsed  ferrous  sulphate. 
(A  portion  of  the  phosphoric  acid  exists  as  soluble  ferrous  phosphate.) 
In  view  of  the  recent  experiments  of  Griffiths,  it  was  thought  that  the 
ferrous  sulphate  contained  in  this  manure  might  exert  a  beneficial 
effect  on  vegetation,  instead  of  being,  according  to  the  common  belief, 
an  absolute  poison.  The  effisct  of  ferrous  sulphate  on  vegetation 
seems  to  depend  on  the  dose,  a  small  quantity  being  sometimes 
beneficial,  and  a  large  one  invariably  noxious.  On  the  experimental 
plots  to  which  the  "  dissolved  cinder  "  was  applied,  the  effect  of  the 
ferrous  sulphate  appeared  to  be  uniformly  disadvantageous.  The 
dissolved  cinder  in  all  cases  had  some  manurial  value,  giving  increases 
over  the  unmanured  plots,  but  these  increases  were  less  than  were 
obtained  with  the  same  quantity  of  cinder  not  dissolved  by  acid,  so 
that  the  sulphate  of  iron  appears  to  have  neutralised  a  part  of  the 
benefit  derived  from  the  phosphoric  acid.  J.  M.  H.  M. 

Influence  of  the  Ferrous  Oxide  in  Basic  Cinder  on  the 
Growth  of  Plants.  By  J.  M.  H.  Munro  (Middlesborough,  1886).— This 
report  contains  experiments  supplementary  to  those  which  formed  the 
subject  of  the  preceding  Abstract.  Seeds  of  various  sorts — barley,  white 
turnips,  clover,  white  mustard,  garden  cress — w^ere  sown  in  mixtures 
of  garden  soil  with  basic  cinder,  in  order  to  ascertain  whether  the 
large  proportion  of  ferrous  oxide  in  the  basic  cinder  exercises  any 
unfavourable  influence  on  germination  or  growth.  In  order  to  put 
this  question  to  the  severest  test,  enormously  exaggerated  doses  of 
basic  cinder  were  employed,  namely,  10  per  cent,  of  the  mixed  soil,  25 
per  cent.,  50  per  cent.,  and  pure  basic  cinder  without  any  soil.  Mcst 
of  the  seeds  tried  germinated  even  in  the  pure  basic  cinder,  and  some 
of  the  plants  lived  until  starved  for  want  of  nitrogenous  food.  All 
the  other  mixtures  produced  plants  which  flowered  and  seeded  in  due 
course — the  barley  plants  in  the  mixture  of  equal  parts  of  basic  cinder 
and  garden  soil  were  actually  better  than  those  grown  in  garden  soil 
alone,  and  produced  full  ears  of  grain  of  unimpaired  germinating 
power.     Since  basic  cinder  is  an  alkaline  substance  containing  free 
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lime,  it  is  only  natural  that  in  the  three  strongest  mixtures  fewer 
seeds  germinated  than  in  the  three  weaker  mixtures  or  in  garden  soil 
alone.  The  conclusion  arrived  at  is  that  the  ferrous  oxide  contained 
in  basic  cinder  is  without  injurious  influence  on  germination  or 
growth.  J.  M.  H.  M. 
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Apparatus  for  Gas  Analysis.  By  0.  Pettersson  {Zeit.  anal. 
Chem.^  25,  479 — 484). — The  principle  on  which  the  measurements  are 
made  is  similar  to  that  employed  for  air  analysis  (this  vol.,  p.  180).  The 
standard  volume  of  air  is,  however,  contained  in  a  special  bulb  con- 
nected with  the  eudiometer  through  the  differential  manometer.  The 
gas  is  introduced  by  a  side  tube  from  a  bell-glass  inverted  in  a 
mercury  trough.  The  absorptions  take  place  in  Orsat  tubes  connected 
with  the  eudiometer  by  stopcocks.  There  are  also  wires  for  explo- 
sions. M.  J.  S. 

Universal  Spectroscope  for  Qualitative  and  Quantitative 
Chemical  Analysis.  By  G.  Keuss  (Ber.,  19,  2739— 2746).— A 
modified  form  of  Bunsen  and  Kirchhoff's  spectroscope  is  described 
with  sketches. 

New  Volumetric  Method  for  Determining  Fluorine.    By  F. 

Oettel  {Zeit.  anal.  Ghem.,  25,  5U5 — 511). — The  fluorine  is  measured 
as  silicon  fluoride  in  a  special  form  of  eudiometer.  The  decomposi- 
tion vessel  is  a  stoppered  flask  with  the  neck  above  the  stopper 
enlarged  into  a  cup  for  holding  mercury.  A  tube  branching  from  the 
neck  is  ground  into  the  top  of  the  eudiometer,  the  joint  being  also 
covered  with  mercury.  The  eudiometer  is  connected  at  its  lower  end 
with  a  mercury  tube  like  that  of  the  nitrometer.  The  graduation 
begins  10  c.c.  below  the  top  of  the  eudiometer,  and  10  c.c.  of  sul- 
phuric acid  are  introduced  above  the  mercury.  To  obtain  sulphuric 
acid  suitable  for  the  decomposition,  ordinary  acid  is  heated  with 
sublimed  sulphur  until  it  begins  to  fume,  then  poured  off  from  the  fused 
sulphur  and  evaporated  to  two-thirds  of  its  volume.  The  fluoride 
(which  if  decomposable  by  cold  acid  may  be  enclosed  in  a  tube  sealed 
by  a  drop  of  fused  acid  potassium  sulphate)  is  placed  in  the  flask  with 
ignited  quartz-powder.  After  reading  the  mercury  level  and  tempera- 
ture, 50  c.c.  of  acid  is  added  and  the  stopper  inserted.  The  acid  is 
slowly  heated  to  boiling,  whilst  the  pressure  is  kept  below  that  of  the 
atmosphere,  to  prevent  leakage.  When  decomposition  is  complete, 
the  whole  is  allowed  to  cool  and  the  volume  of  the  gas  read  off.  A 
correction  of  1*4  c.c.  is  added  for  the  solubility  of  silicon  fluoride  in 
sulphuric  acid.  The  results  are  equal  in  accuracy  to  those  obtained 
by  Fresenius'  method,  and  the  whole  determination  requires  only 
three  hours,  of  which  two  are  occupied  by  the  cooling.         M.  J.  S. 
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Air  Analysis  on  a  New  Principle.  Bj  O.  Pettersson  {Zeit. 
anal.  Ghem.,  25,  467 — 478). — The  principle  of  this  method  of  deter- 
mining the  moisture  and  carbonic  anhydride  in  atmospheric  air  con- 
sists in  performing  all  the  operations  in  a  closed  system,  in  which  the 
influence  of  barometric  variations  and  changes  of  temperature  is 
eliminated  by  adjusting  the  pressure  of  the  gas  undergoing  measure- 
ment to  equality  with  that  of  a  constant  quantity  in  one  part  of  the 
apparatus. 

The  apparatus  consists  of  a  pipette  with  its  lower  tube  graduated, 
and  connected  with  an  adjustable  mercury  reservoir  by  a  flexible  tube. 
There  is  a  stopcock  at  its  upper  end  for  the  introduction  of  the  air  for 
analysis.  Below  this  stopcock  are  branched  in  the  upper  tubes 
(furnished  with  stopcocks)  two  rather  larger  pipettes  filled  respec- 
tively with  phosphoric  anhydride  and  strongly  dried  soda-lime.  The 
lower  tubes  of  these  two  pipettes  are  connected  (by  stopcock  tubes) 
■with  the  two  ends  of  a  sensitive  differential  manometer,  which  is  a 
horizontal  tube  slightly  curved  and  containing  as  index  a  drop  of 
coloured  sulphuric  acid  or  high-boiling  petroleum.  The  pipettes  are 
all  immersed  in  the  same  vessel  of  water.  The  whole  apparatus 
having  been  filled  with  the  air  for  analysis,  the  mercury  having  been 
adjusted  to  the  zero  of  the  graduated  stem,  and  equality  of  pressure 
having  been  established  by  opening  for  a  moment  all  the  stopcocks, 
the  measured  volume  of  air  is  compressed  into  the  phosphoric  anhy- 
dride pipette  by  admitting  mercury  until  it  fills  the  measuring  tube.  In 
20  minutes  all  the  moisture  will  have  been  absorbed.  The  dried  air 
is  re-expanded  into  the  measuring  tube ;  the  stopcocks  to  the  mano- 
meter are  opened,  and  the  level  of  the  mercury  is  adjusted  till  the 
pressure  is  again  equal  in  all  the  pipettes.  Since  the  quantity  of  gas 
in  the  soda-lime  tube  has  remained  unaltered  it  serves  as  a  standard 
volume,  although  external  pressure  and  temperature  may  have  varied, 
and  the  reading  of  the  mercury  in  the  graduated  tube  at  once  gives 
the  volume  of  the  aqueous  v;ipour  absorbed.  The  same  process  is 
repeated  with  the  soda-lime  pipette,  in  which  the  carbonic  anhydride  is 
absorbed,  and  now  the  air  in  the  phosphoric  anhydride  pipette  is 
employed  as  the  standard  volume.  M.  J.  S. 

Assay  of  Iron  Pyrites  for  Sulphur  Available  for  Sulphuric 
Acid  Manufacture.  By  J.  C.  Welch  {Analyst,  11,  209— 213).— In 
one  method,  the  pyrites  is  mixed  with  calcium  hydroxide  and  heated  in 
a  tube  in  a  current  of  oxygen;  the  contents  of  the  tube  are  dissolved 
in  hydrochloric  acid  and  boiling  water,  and  precipitated  with  barium 
chloride  ;  the  presence  of  lime  and  iron  in  solution  is  perhaps  objec- 
tionable. The  results  are  only  approximate.  In  the  second  method, 
which  answers  very  well  indeed,  the  pyrites  is  heated  in  a  current  of 
oxygen,  the  issuing  gases  are  passed  through  bromine  dissolved  in 
hydrochloric  acid  and  water,  and  the  liquid  is  then  boiled  and  precipi- 
tated with  barium  chloride.  The  second  method  is  better  than  the 
method  depending  on  heating  with  fuming  nitric  acid,  even  in  the 
case  of  lead  sulphide.  D.  A.  L. 
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Volumetric    Determination    of     Sulphuric    Acid.      By   H. 

WiLSiNG  (Zeit.  anal.  Ghem.,  25,  660 — 561). — A  measured  excess  of 
barium  chloride  is  added  to  the  neutral  solution,  and  the  excess  is 
then  determined  by  titration  with  sodium  carbonate,  using  phenol- 
phthalein  as  indicator.  The  liquid  is  to  be  boiled  while  titrating. 
Substances  precipitable  by  soda  must  first  be  removed.         M.  J.  S. 

Volumetric  Determination  of  Sulphates.  By  H.  Quantin 
(Ghem.  News,  54,  233 — 234). — The  solution  of  the  sulphate  under 
examination  is  well  mixed  with  a  hydrochloric  acid  solution  of  barium 
chromate  to  precipitate  the  sulphuric  acid ;  it  is  then  neutralised  with 
ammonia  to  remove  the  excess  of  barium  chromate.  The  filtrate, 
containing  chromate  equivalent  to  the  original  sulphate,  is  acidified 
with  sulphuric  acid  and  titrated  with  ferrous  sulphate,  using  potas- 
sium ferricyanide  as  indicator.  Various  necessary  precautions  are 
noted.  D.  A.  L. 

Determination  of  Nitric  Acid  by  Absorption  of  Nitric  Oxide 
in  Standard  Potassium  Permanganate  Solution.  By  H.  N. 
MoKSE  and  A.  F.  Linn  (Atner.  Ghem.  J.,  8,  274— 280).— The  nitric 
acid  is  reduced  by  ferrous  chloride  and  hydrochloric  acid  in  a  current 
of  carbonic  anhydride.  As  ordinary  marble  contains  air  that  cannot 
be  removed  by  boiling  with  watei',  the  author  uses  a  saturated  solu- 
tion of  sodium  hydrogen  carbonate  containing  a  quantity  of  the  same 
salt  in  suspension.  The  nitric  oxide  and  carbonic  anhydride  pass 
through  an  empty  tube  and  a  set  of  potash  bulbs,  the  latter  contain- 
ing a  strong  solution  of  potassium  carbonate  to  arrest  all  acid  vapours. 
The  washed  gases  are  absorbed  in  two,  long,  slanting  tubes  containing 
a  measured  quantity  of  potassium  permanganate.  When  the  absorption 
is  complete,  the  tubes  are  emptied  and  the  contents  decolorised  by 
dilute  sulphuric  acid  and  a  measured  quantity  of  oxalic  acid,  the  excess 
being  titrated  back  with  standard  permanganate  solution  ;  the  tubes 
are  cleaned  by  rinsing  with  a  portion  of  the  sulphuric  and  oxalic 
acids.     The  method  yields  very  accurate  and  concordant  results. 

H.  B. 

Lawrence  Smith's  Plan  for  Estimating  Alkalis  in  Silicates. 
By  P.  Holland  {Ghem.  News,  54,  242 — 243). — The  author's  results 
indicate,  firstly,  that  when  carefully  performed  as  directed,  practically 
all  the  alkali  is  extracted  at  one  operation  ;  secondly,  that  the  form  of 
crucible  recommended  by  Smith  minimises  the  loss  of  salts  by  vola- 
tilisation. D.  A.  L. 

Analysis  of  Silicates.  By  W.  M.  Hutchings  {Ghem.  News,  54, 
173 — 174). — The  following  method  is  recommended  for  mineral  deter- 
minations in  silicates.  Alkalis  are  determined  by  flame  colorations, 
metallic  oxides  by  blowpipe  tests,  alkaline  earths,  alumina,  and  their 
approximate  quantitative  relation  to  one  another  and  to  iron  by 
the  following  method: — A  small  quantity  of  the  finely-powdered 
mineral  is  gently  fused  with  seven  times  its  weight  of  ammonium 
fluoride,  the  fluorides  obtained  are  mixed  with  sodium  carbonate  and 
used  in   small  quantities  at  a  time  in  a  platinum-wire  loop  before  a 
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very  hot  flame,  the  beads  are  powdered  and  treated  with  water, 
alumina  passes  into  solution,  whilst  iron  and  the  alkaline  earths 
remain  undissolved.  A  mixture  of  cuprous  iodide  and  sulphur  in  con- 
nection with  the  aluminium  plate  forms  a  very  delicate  test  for  small 
quantities  of  bismuth  and  lead.  Both  this  mixture  and  Turner's  flux 
keep  good  for  many  years.  Glycerol  is  of  more  general  use  for  boric 
acid  testing  than  Turner's  flux  ;  in  presence  of  copper  for  example. 

D.  A.  L. 

Separation  of  Zinc  from  Iron,  Cobalt,  and  Nickel.  By  P.  v. 
Berg  {Zeit.  anal.  Chem.,  25,  512 — 519). — Hampe  has  published 
(Cherifi.  Zeit.,  9,  543)  a  process  for  precipitating  zinc  from  a  solution 
containing  the  above  metals,  by  converting  them  into  formates  and 
treating  with  hydrogen  sulphide.  He,  however,  found  a  large  quan- 
tity of  free  formic  acid  necessary  to  completely  prevent  the  simul- 
taneous precipitation  of  the  other  metals.  The  author  shows  that 
by  diluting  the  solution  until  it  contains  only  about  0*1  per  cent,  of 
zinc  oxide,  a  much  smaller  quantity  of  formic  acid  (1  per  cent,  of 
1*2  sp.  gr.)  ensures  a  practically  complete  separation,  except  in  the 
case  of  cobalt,  which  requires  a  double  precipitation. 

Monochloracetic  acid  is  still  more  efficient,  a  single  precipitation 
being  sufficient  even  with  cobalt.  To  the  dilute  solution,  heated  to 
60 — 60°,  as  much  ammonia  is  added  as  is  equivalent  to  the  zinc 
present,  then  a  small  excess  (about  2'6  grams  to  450  c.c.)  of  mono- 
chloracetic acid;  hydrogen  sulphide  is  then  passed  slowly  through 
the  liquid. 

In  either  case,  filtration  must  be  commenced  immediately  the 
hydrogen  sulphide  is  in  excess,  and  the  precipitate  must  not  be 
allowed  to  dry  on  the  sides  of  the  beaker.  It  is  washed  with  water 
containing  hydrogen  sulphide  and  a  little  of  the  organic  acid.  The 
test  analyses  communicated  are  satisfactory,  but  the  conditions  were 
not  varied.  M.  J.  S. 

Aluminium  Sulphate  containing  Aluminium  Hydroxide  and 
Free  Sulphuric  Acid.  By  H.  Hager  {Arch.  Pharm.  [3],  24,  852). 
— If  the  neutral  sulphate  contains  any  hydroxide,  the  crystallised  salt 
gives  a  more  or  less  turbid  solution  with  2  parts  of  distilled  water. 
To  detect  free  sulphuric  acid,  Jorissen's  test  is  applied  thus : — A 
couple  of  drops  of  gurjun  balsam  is  warmed  with  3  c.c.  of  acetic 
acid.  About  0"25  gram  of  the  powdered  aluminium  sulphate  is  added 
and  warmed  gently.  In  the  absence  of  free  sulphuric  acid,  a  whitish 
or  yellowish  mixture  is  formed ;  in  the  presence  of  free  acid,  a  blue 
coloration  appears  within  a  few  minutes.  J.  T. 

Determination  of  Aluminium  in  Presence  of  a  Large  Pro- 
portion of  Iron.  By  R.  T.  Thomson  {Ghem.  Neius,  54,  252—253).— 
The  methods  depending  on  boiling  with  a  caustic  alkali  and  subsequent 
precipitation,  or  on  direct  precipitation  by  sodium  thiosulphate,  were 
found  to  be  ineffectual,  therefore  the  following  methods  of  treatment 
are  recommended  forgetting  rid  of  the  great  bulk  of  the  iron  ;  the  first 
works  best  except  when  much  manganese  is  present,  therefore  under 
such  circumstances  the  second  method  should  be  used.     1st  method : 
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Reduce  the  iron  to  the  ferrous  state  hy  means  of  a  current  of  sul- 
phurous anhydride,  and  boil  off  the  excess,  when  cool  add  phosphoric 
acid  or  ammonium  or  sodium  phosphate,  in  excess  of  that  required  to 
precipitate  all  the  alumina,  then  ammonia  until  a  faint  permanent 
cloudiness  is  formed,  finally  excess  of  ammonium  acetate.  Should 
the  precipitate  contain  much  iron  (it  always  retains  a  little),  it 
is  washed,  redissolved  in  hydrochloric  acid,  and  again  treated  with 
sulphurous  anhydride,  &c.  2nd  method :  Add  ammonia  to  the 
reduced  iron  solution  until  a  slight  cloudiness  forms,  then  excess  of 
ammonium  acetate,  boil,  and  if  the  precipitate  contains  much  iron 
repeat  the  reduction  and  precipitation.  In  either  case,  when  a 
satisfactory  precipitate  is  obtained,  it  is  dissolved  in  hydrochloric 
acid,  boiled  with  a  little  nitric  acid,  nearly  neutralised  with  caustic 
soda,  then  boiled  with  large  excess  of  the  last  reagent.  The  alumina 
is  then  precipitated  as  phosphate,  the  precipitate  being  washed  with 
a  hot  1  per  cent,  solution  of  ammonium  nitrate,  containing  about 
0*1  gram  per  litre  of  ammonium  dihydrogen  phosphate,  and  is 
weighed  as  AI2P2O8.  Test  results  are  very  satisfactory.  The  presence 
of  titanium  does  not  interfere  with  the  process.  D.  A.  L. 

Silica  in  the   Estimation  of  Manganese   in  Pig-iron,  and 
Estimation  of  Phosphorus  in  Pig-iron  and  Steel.     By  L.  M. 

Deane  (Ghem.  Neivs,  54,  174 — 175).  —  When  samples  of  pig-iron 
containing  more  than  2  per  cent,  of  silicon  are  analysed  by  the 
ordinary  method,  an  appreciable  amount  of  silica  escapes  separation, 
and  is  finally  precipitated  with  the  manganese.  The  ignited  oxide  of 
manganese  should  therefore  be  treated  with  hydrochloric  acid,  and 
the  silica  mixed  with  it  determined  in  the  usual  way.  For  the 
estimation  of  phosphorus,  the  substance  is  dissolved  in  nitric  acid, 
evaporated  to  dryness,  redissolved  in  hydrochloric  acid,  and  again 
evaporated  to  dryness.  The  residue  is  dissolved  in  hydrochloric  acid, 
the  silica  separated,  the  solution  evaporated  nearly  to  dryness,  a  few 
drops  of  nitric  acid  added,  and  the  heating  continued  until  all  nitrous 
fumes  have  escaped.  The  cold  solution  is  mixed  with  cold  water,  and 
the  phosphoric  acid  precipitated  and  weighed  as  ammonium  phos- 
phoniolybdate.  D.  A.  L. 

Direct  Separation  of  Manganese  from  Iron.     By  L.  Blum 

(Zeit.  anal.  Ghem.,  25,  519 — 520).  —  From  a  solution  containing 
nickel,  cobalt,  zinc,  manganous  and  ferric  chlorides,  with  tartaric  acid 
and  excess  of  ammonia,  potassium  ferrocyanide  throws  down  all  the 
metals  except  the  iron.  A  clear  filtrate  can  be  obtained  after  boil- 
ing, but  the  precipitate  cannot  be  washed.  A  solution  containing 
0*00004  gram  of  manganese  and  0"01  gram  of  ferric  chloride  per  c.c. 
gives  a  distinct  precipitate.  M.  J.  S. 

Detection  of  Stannic  Sulphide  in  Presence  of  Antimonious 
Sulphide.  By  A.  Griffith  {Analyst,  11,  164—165). — When  a  solu- 
tion containing  antimonious  sulphide  is  shaken  with  ether,  and 
allowed  to  remain  at  rest,  the  sulphide  rises  to  the  surface  with  the 
ether;  stannic  sulphide  does  not  beha,ve  in  this  manner.  Therefore, 
when  a  solution  containing  both  these  sulphides  is  shaken  with  ether  in 
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sufficient,  quantity,  tlie  antimonious  sulphide  rises  to  the  surface  and 
exposes  the  otherwise  obscured  stannic  sulphide.  The  test  does  not 
work  with  stannous  salts.  D.  A.  L. 

Production  and  Measurement  of  Gold  and  other  Minute 
Metallic  Spheres  to  Determine  their  Weight.  By  G.  A.  Groz- 
DORF  (Chem.  News,  54,  231 — 282). — The  minute  quantity  of  pure 
gold  obtained  in  the  assay  of  very  poor  ores,  &c.,  is  dried  on  the 
aluminium  plate  and  taken  up  by  a  red-hot  boric  acid  bead  in 
a  platinum- wire  loop  ;  when  heated  before  the  blowpipe  the  gold 
is  obtained  as  an  almost  perfect  sphere.  The  boric  acid  is  dissolved 
off,  and  the  minute  sphere  of  gold  measured  under  the  microscope. 
A  sphere  0-024  mm.  diameter  =  0*0000021 78  of  a  grain  of  gold  has 
been  examined.  The  modes  of  calculating  are  explained.  Silver 
spheres  may  be  obtained  and  measured  in  a  similar  manner ;  but 
for  copper,  lead,  and  other  metals,  the  boric  acid  is  replaced  by 
sodium  carbonate,  as  the  former  would  dissolve  a  perceptible  amount 
of  these  metals.  D.  A.  L. 

Estimation  of  Carbon  in  the  Organic  Constituents  of  Water. 
By  A.  Herzfeld  (Ber.,  19,  2618— 2621).— The  method  is  a  modifica- 
tion of  that  proposed  by  Degener.  The  substance  is  boiled  with 
chromic  acid  in  a  flask  provided  with  a  reflux  condenser,  the  upper 
end  of  which  is  connected  with  a  chloride  of  calcium  tube.  In  the 
middle  of  the  calcium  chloride  is  a  layer  of  powdered  antimony, 
which  absorbs  any  chlorine  evolved  from  the  substance.  The  car- 
bonic anhydride  is  estimated  in  an  improved  form  of  Rose's  apparatus. 

N.  H.  M. 

Estimation  of  Nitrates  in  Water  by  Means  of  Aluminium. 

By  S.  Harvey  {Anah/st,  11,  181 — 186). — The  author  has  adopted  the 
following  plan,  after  considerable  experience  with  the  method: — 
70  c.c.  of  the  water  is  mixed  in  a  bottle  with  30  c.c.  of  10  per  cent, 
aqueous  soda,  a  strip  of  aluminium  foil,  about  0'75  gram,  is  put  in, 
the  bottle  is  closed  with  a  stopper  carrying  an  open  tube  filled  with 
glass  beads,  and  the  whole  placed  under  a  bell-jar  until  the  reaction 
(which  is  aided  by  warmth)  is  complete.  The  contents  and  wash- 
ings are  made  up  to  a  definite  volume,  and,  if  possible,  Nesslerised 
directly,  otherwise  they  must  be  distilled,  &c.  In  cases  where  free 
ammonia  has  to  be  expelled  from  the  original  water,  the  70  c.c.  is 
only  made  slightly  alkaline  at  first,  the  30  c.c.  of  soda  being  added 
subsequently.  After  keeping  some  time,  a  reduction  in  the  quantity 
of  ammonia  is  observed  in  waters  which  have  not  been  previously 
boiled,  this  is  presumedly  due  to  a  re-oxidation.  Accurate  results  are 
obtained.  Cane-sugar,  or  salts  of  iron,  calcium,  or  magnesium,  do 
not  affect  the  result.     Certain  sources  of  error  are  indicated. 

D.  A.  L. 

Estimation  of  Glycerol  in  Wines.  By  M.  Barth  (OAem.  Centr., 
1886,  504 — 505). — lOO  c.c.  of  wine  is  concentrated  to  about  10  c.c, 
1  gram  of  powdered  quartz  and  about  3 — 4  c.c.  of  40  per  cent,  milk 
of  lime  added,  and  the  whole  evaporated  to  dryness.     The  glycerol  is 
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then  extracted  with  alcohol  and  finally  with  ether,  the  alcohol  and 
ether  evaporated  on  the  water-bath,  and  the  glycerol  weighed. 

L.  T.  T. 
Assay  of  Carbolic  Soap.  By  A.  H.  Allen  {Analyst.,  11,  103 — 
106). — In  the  method  recommended,  the  hydrocarbons  are  removed 
by  agitating  the  soap,  dissolved  in  soda  and  water,  with  ether,  and 
the  fatty  acids  are  precipitated  by  means  of  brine.  An  aliquot  part 
of  the  resulting  solution  is  acidified  with  sulphuric  acid  and  titrated 
with  bromine- water  until  the  solution  is  permanently  tinged  of  a  faint 
yellow  colour  ;  the  bromine-water  is  standardised  immediately  before 
or  after  use  by  a  solution  of  phenol  or  cresol.  The  remainder  of  the 
solution  may  be  used  for  preparing  a  larger  quantity  of  the  bromine- 
derivative  for  qualitative  purposes.  D.  A.  L. 

Estimation  of  Invert  Sugar.  By  A.  Herzfeld  (Ghem.  Centr., 
1836,  603). — In  the  method  described  by  the  author  (Ghem.  Gentr., 
85,  604),  the  time  taken  in  the  preliminary  heating  of  the  liquid 
influences  the  result  obtained.  The  tables  given  were  constructed 
from  experiments  wherein  this  preliminary  heating  occupied  four 
minutes. 

The  author  recommends  the  following  precautions  : — An  asbestos 
plate  with  a  circular  opening  of  6*5  cm.  diameter  is  placed  on  the 
wire  gauze,  and  the  flask  placed  on  that,  the  Bunsen  burner  being 
placed  at  such  a  height  that  the  flame  plays  over  the  whole  of  the 
exposed  part  of  the  flask,  and  heats  the  liquid  to  boiling  in  from 
3|  to  4^  minutes.  With  these  precautions,  the  results  are  very  con- 
stant. L.  T.  T. 

Titration  with  Fehling's  Solution.  By  E.  Beckmann  (Zeit. 
anal.  Ghem.,  25,  529 — 530). — Many  persons  find  a  difficulty  in  recog- 
nising the  point  at  which  the  blue  colour  disappears.  This  seems  to 
be  due  to  an  optical  illusion  which  causes  the  colourless  liquid  to 
appear  complementary  in  colour  to  the  yellowish-red  cuprous  oxide. 
It  may  to  some  extent  be  obviated  by  adding  a  drop  of  zinc  chloride, 
which  promotes  the  separation  of  the  cuprous  oxide,  but  the  safest 
way  is  to  filter  and  test  for  copper,  which  is  easily  done  by  placing 
two  thicknesses  of  filter-paper  together,  touching  one  side  with  the 
turbid  fluid  and  testing  the  liquid  which  soaks  through  to  the  other. 
With  diabetic  urine,  however,  it  is  still  necessary  to  rely  on  the  dis- 
appearance of  the  blue  colour.  M.  J.  S. 

Detection  of  Salicylic  Acid.  By  C.  0.  Curtman  (/.  Pharm. 
[5],  14,  523 — 524). — To  4  c.c.  of  liquid  (wine,  beer,  &c.)  is  added 
2  c.c.  of  methyl  alcohol,  or  failing  this,  the  same  amount  of  ethyl 
alcohol,  and  then,  with  care,  2  c.c.  of  pure  sulphuric  acid.  After 
mixing,  the  liquid  is  heated  for  about  two  minutes,  allowed  to  cool  for 
eight  or  ten  minutes,  then  heated  just  to  boiling,  when,  if  salicylic 
acid  is  present,  a  distinct  odour  of  oil  of  wintergreen  is  perceptible. 
If  only  traces  of  acid  be  present,  it  may  be  necessary  to  allow  the 
liquid  to  stand,  and  to  heat  a  third  time  especially  if  methyl  alcohol 
has  been  replaced  by  ethyl  alcohol.    Although  other  ethereal  salts  are 
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formed  in  contact  with  beer  and  wine,  besides  methyl  salicylate,  the 
odour  of  the  latter  is  the  most  characteristic  and  the  most  easily 
perceived.  In  examining  condensed  milk,  fats,  or  other  solids  and 
semi-solids,  the  sample  is  digested  in  dilute  alcohol  at  20 — 30°  for 
some  hours,  with  frequent  agitation.  After  filtration  and  concentra- 
tion, methyl  alcohol  and  sulphuric  acid  are  added  as  before  described  ; 
O'OOl  part  of  salicylic  acid  in  a  food,  &c.,  can  be  thus  detected. 

J.  T. 
Specific  Gravity  and  some  other  Characters  of  Waxes  and 
Allied  Substances.  By  A.  H.  Allen  (Analyst,  11,  223—228).— 
Methods  are  described  for  obtaining  fragments  of  wax,  &c.,  free  from 
air  bubbles,  for  specific  gravity  determinations  ;  also  a  method  of  taking 
gravities  of  waxes,  &c.  (heated  by  a  suitable  arrangement  to  98 — 99"), 
by  means  of  a  Westphal  balance  and  glass-rod  plummet.  The 
observed  gravities  indicate  that  waxes  are  denser  than  fats  or  glycerides 
in  the  solid  state,  but  that  the  reverse  is  the  case  with  the  melted 
substances.  Sperm  and  bottle-nose  oil  are  shown  to  be  different  in 
composition  from  spermaceti.  Evidence  is  adduced  in  support  of  the 
glyceride  as  opposed  to  the  wax-like  character  of  Japan  wax  (see  also 
next  Abstract).  The  relation  of  high  gravity  to  high  melting  point 
in  paraffin  is  noted.  D.  A.  L. 

Saponification  of  Fixed  Oils.  By  A.  H.  Allen  (Anahjst,  11, 
145 — 147). — The  author  has  collected,  grouped,  and  tabulated  results 
obtained  by  various  investigators  in  the  examination  of  a  large  variety 
of  fatty  substances  by  Kcettstorfer's  saponification  method.  Oils  con- 
sisting of  olein  mixed  with  comparatively  small  quantities  of  stearin 
or  palmitin,  whether  of  animal  or  vegetable  origin,  neutralise  about 
the  same  quantity  of  potash — from  18'y3  to  19"66  per  cent.  Oils  from 
cruciferous  plants  require  1702  to  17*9  per  cent,  of  potash  to  neu- 
tralise them.  Vegetable  drying  oils  require  18'7  to  19"6  per  cent. 
These  numbers  are  not  characteristic,  but  show  that  linoleic  acid 
must  have  a  higher  atomic  weight  than  is  generally  supposed.  With 
marine  animal  oils,  also,  the  numbers  obtained  are  not  characteristic, 
varying  from  18"51  in  cod-liver  oil  to  21-88  in  porpoise  oil,  which  con- 
tains much  valeric  acid;  marine  waxes,  however,  require  only  from 
12*30  to  14' 74,  much  less  than  the  marine  oils.  The  butter  class 
contains — butter-fat  requiring  22'15  to  23*24,  cocoa-nut  oil  24*62  to 
26*84,  palm-nut  oil  22*00  to  24*76  per  cent,  of  potash.  The  various 
mixtures  of  palmitin,  stearin,  and  olein  require  from  19  to  20  per  cent, 
of  potash  for  their  neutralisation.  Beeswax  requires  9*2  to  9*7; 
Chinese  wax  6*5 ;  castor-oil  17*6  to  18*15 ;  Japan  wax  21*01  to  22*25. 

D.  A.  L. 

Adams'  Method  for  Milk  Analysis.  By  A.  H.  Allen  and 
W.  Chattaway  (Analyst,  11,  71—73)  ;  and  W.  Thomson  (ibid.,  73 — 
75  ;  compare  also  Abstr.,  1886,  583). — Allen  rolls  up  a  piece  of  string 
with  the  paper  to  keep  the  folds  of  paper  from  touching  one  another ; 
hence  ensuring  exposure  of  a  more  extensive  surface.  He  also  ties  a 
cap  of  filter-paper  over  the  bottom  of  the  coil.  With  this  modified 
coil,  suspended  by  a  loop  in  the  string,  5  c.c.  of  milk  may  be  run  direct 
from  a  pipette  on  to  the  coil  without  fear  of  loss,  and  then  the  objec- 
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tionable  two  weighings  may  be  dispensed  with.  Thomson  recommends 
distributing  the  5  c.c.  of  milk  on  an  extended  strip  of  filter-paper, 
drying  quickly,  coiling  and  then  extracting  the  fat  in  nsual  manner. 

D.  A.  L. 

Separation  of  Morphine  and  Strychnine  from  Fatty  Matters. 
By  FocKE  (/.  Pharm.  [5],  13,  360 — 361). — According  to  the  author, 
the  following  method  gives  good  results.  Exhaust  the  suspected 
matter  with  hot  alcohol  charged  with  tartaric  acid.  Filter  after 
cooling,  and  evaporate  on  the  water-bath.  Take  up  the  residue  with 
10  times  its  weight  of  water  and  add  an  excess  of  baryta- water. 
After  some  hours,  add  a  slight  excess  of  sulphuric  acid,  allow  to 
remain  for  some  time,  filter  and  remove  excess  of  acid  by  means  of 
barium  chloiide.  Filter  and  evaporate  again  so  as  to  completely 
expel  the  hydrochloric  acid  of  the  barium  salt.  The  residue  is  taken 
up  with  absolute  alcohol,  and  the  solution  is  evaporated  to  dryness  on 
the  water-bath.  The  new  residue,  which  is  slightly  acid,  is  dissolved 
in  water  and  extracted  with  ether,  which  removes  the  fatty  matter 
taken  up  by  the  water.  The  aqueous  solution,  after  being  made 
alkaline,  is  again  treated  with  ether,  the  ethereal  solution  evaporated, 
and  the  residue  treated  with  water  acidified  with  hydrochloric  acid, 
which  only  dissolves  the  alkaloids.  J.  T. 

Detection  of  Artificial  Colouring  in  Red  Wine  (Claret).     By 

Samuelson  (Chem.  Zeit.,  10,  998). — When  mixed  with  an  aqueous 
solution  of  sodium  nitrate,  white  wine  remains  clear,  but  the  colour 
becomes  darker.  In  genuine  red  wines,  a  precipitate  forms  and  the 
supernatant  liquid  becomes  yellow,  sometimes  only  after  some  time ; 
this  is  not  the  case  with  artificially  coloured  wines.  In  a  mixture 
of  red  and  white  wines,  the  amount  of  precipitate  formed  is  inversely 
proportional  to  the  quantity  of  white  wine  present.  White  wines 
coloured  red  with  bilberry,  mallow,  red  poppy,  or  orseille  colouring 
matter  do  not  giA-e  any  precipitate.  Red  wines  mixed  with  coloured 
white  wines  yield,  in  addition  to  the  precipitate,  the  following  reactions : 
with  hilherry  or  mallow  colours,  a  violet  liquid ;  with  orseille,  a  cherry- 
red  liquid  ;  with  red  poppy,  a  bright  red  liquid.  The  addition  of  cider 
to  white  wine  can  be  detected  by  sodium  nitrate,  as  cider  is  coloured 
dark-brown  by  this  reagent  and  after  some  time  gives  a  slight  precipi- 
tate. D.  A.  L. 

Estimation  of  Tannin.  By  H.  Dieudonnj^  (Chem.  Zeit.,  10, 1067). 
— This  simple  and,  when  carefully  conducted,  accurate  method  for 
estimating  tannin  is  based  on  reading  very  small  differences  of  density 
with  a  very  delicate  hydrometer.  The  hydrometer  indicates  1°  Baume, 
and  is  divided  into  hundredths ;  with  this  the  solution,  or  extract 
of  the  substance  to  be  examined,  made  with  distilled  water,  is  tested 
at  22°,  both  before  and  after  treatment  with  powdered  skin,  the 
difference  in  the  hydrometric  readings  is  due  to  tannin.  A  table  is 
given  showing  the  quantity  of  tannin  corresponding  with  solutions  of 
densities  varying  from  1'5  to  105  of  the  centesimal  Baurae  degrees 
at  22°.     The  standard  solutions  used  in  constructing  the  table  con- 
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tained  0*1  to  10  grams  of  tannin  dissolved  in  500  c.c.  of  wauer.  The 
ordinary  solutions  are  prepared  by  boiling  and  pressing  the  material 
four  times ;  they  are  made  up  to  a  definite  volume  and  to  a  gravity  of 
1°  B.  or  less,  then  a  measured  quantity  is  shaken  with  powdered  skin, 
and  the  next  day  is  filtered,  pressed,  &c.  It  is  important  to  use  dry 
and  assayed  powdered  skin  as  well  as  good  instruments. 

D.  A.  L. 

Peptones  in  the  Blood  and  Urine.  By  Geoeges  (/.  Pharm.  [5], 
13,  353 — 354). — All  the  methods  hitherto  proposed  for  the  detection 
of  peptones  in  urine  are  more  or  less  defective.  The  author  gives  the 
preference  to  the  two  following : — 

I.  This  has  been  recently  employed  by  Wassermann  for  the  detec- 
tion of  peptones  in  the  blood.  The  l)lood  is  received  in  strong 
alcohol ;  the  clot  thrown  on  a  filter  is  washed  first  with  cold  then  with 
boiling  water ;  the  aqueous  solution  is  concentrated  to  about  double 
the  volume  of  the  blood  taken,  and  then  added  to  the  alcoholic 
solution;  sodium  acetate  and  ferric  chloride  are  now  added  to  the 
liquid.  After  filtration  and  cooling,  the  last  traces  of  albumin  are 
removed  by  adding  potassium  ferrocyanide  and  acetic  acid,  filtered, 
the  excess  of  ferrocyanide  precipitated  by  copper  acetate,  filtered, 
excess  of  copper  removed  by  hydrogen  sulphide;  filtered  again,  and 
heated  on  the  water-bath  to  expel  hydrogen  sulphide  and  to  concen- 
trate the  liquid.  This  method  gives  good  results,  especially  if  care 
be  taken  to  neutralise,  or  even  to  add  a  slight  excess  of  alkali  on 
adding  the  sodium  acetate  and  ferric  chloride.  It  also  serves  very 
well  for  the  investigation  of  peptones  in  urine,  commencing  by 
boiling  to  precipitate  albumin  coagulable  by  heat,  and  terminating 
as  above. 

II.  The  double  iodide  of  potassium  and  mercury  precipitates 
albumin  and  the  peptones,  and  Tanret  has  shown  that  the  albumi- 
nous precipitate  is  insoluble  in  boiling  acetic  acid,  whilst  the  peptone 
precipitate  dissolves  completely.  Employing  these  reactions,  Georges 
has  established  a  much  more  rapid  method  as  follows  : — Precipitate 
bv  heat  all  the  coagulable  albumin ;  treat  the  urine  with  acetic  acid 
and  the  double  iodide,  wash  the  precipitate  on  a  filter  with  cold  water 
charged  with  acetic  acid  to  the  same  extent  as  the  urine  ;  wash  again 
with  the  same  acidified  water  boiling,  keeping  the  washings  apart: 
The  clear  liquid  obtained  gives  a  precipitate  on  cooling  if  the  least 
trace  of  peptonic  precipitate  has  been  dissolved.  It  is  only  necessary 
to  neutralise  in  order  to  obtain  a  solution  to  which  the  double  iodide 
test  can  be  applied.  J.  T. 
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Actinometry.  By  E.  Duclaux  (Gompt  rend.,  103,  1010—1012). 
— Oxalic  acid  in  aqueous  solution  is  converted  into  carbonic  anhy- 
dride and  water  by  the  action  of  light  in  presence  of  oxygen,  and  this 
decomposition  is  not  due  to  any  rise  of  temperature  resulting  from 
absorption  of  the  sun's  radiation,  but  is  brought  about  by  the  \^isible 
and  ultra-violet  rays.  In  order  to  secure  sufficient  contact  with  the 
oxygen  of  the  air,  the  solution  is  placed  in  flat  vessels  and  the  same 
volume  of  liquid  is  always  employed ;  also,  in  order  to  eliminate  the 
somewhat  considerable  influence  of  the  concentration  of  the  solution, 
a  dilute  solution,  containing  3  grams  of  oxalic  acid  per  litre,  is 
employed.  The  amount  of  change  is  determined  by  titrating  with 
lime-water.  If  the  solution  of  oxalic  acid  has  been  kept  for  about 
two  months  in  the  dark,  it  is  found  to  be  much  more  sensitive  to  the 
action  of  light  than  a  freshly  prepared  solution — a  fact  which  indi- 
cates that  the  two  liquids  have  not  the  same  molecular  constitution. 
The  change  is  analogous  to  the  ripening  of  collodion.  The  same 
degree  of  sensitiveness  can  be  imparted  to  a  freshly  prepared  solution 
by  exposing  it  to  sunlight  for  a  few  hours,  and  if  a  concentrated  solu- 
tion is  treated  in  this  way  and  is  then  dilute^  to  the  strength  given, 
the  increased  sensitiveness  is  transmitted  to  the  dilute  solutions — a 
fact  which  indicates  that  the  alteration  takes  place  in  the  molecules 
of  the  acid  and  not  in  those  of  the  water. 

The  total  quantity  of  acid  decomposed  when  the  same  quantity  of 
liquid  is  exposed  during  the  whole  day  is  much  greater  than  the  sum 
of  the  quantities  decomposed  when  a  fresh  portion  of  solution  is 
exposed  during  each  hour,  the  difi'erence  varying  from  day  to  day. 
There  is  therefore  a  period  of  quiescence  similar  to  that  which  is 
observed  in  many  photographic  and  chemical  reactions,  and  which 
Bun  sen  and  Roscoe  have  termed  photochemical  induction  in  the  case 
of  hydrogen  and  chlorine.  C.  H.  B. 

Fluorescences  of  Manganese  and  Bismuth.  By  L.  de  Bois- 
BAUDKAN  {Gompt.  rend.,  103,  1064 — 1068) .^-A  mixture  of  100  parts 
of  yttrium  sulphate  with  2  parts  of  manganese  sulphate  shows  a 
yellowish-green  fluorescence,  the  spectrum  of  which  consists  of  a 
broad  band  which  begins  at  about  6500,  attains  its  maximum  bril- 
liancy at  5640,  and  fades  away  gradually  at  4890 — 4840.  With  4  per 
cent,  of  manganese  sulphate,  the  fluorescence  is  more  intense,  but  its 
character  is  not  altered.  The  fluorescence  differs  from  that  of  calcium, 
and  is  not  due  to  the  presence  of  traces  of  this  element.  A  mixture 
of  100  parts  of  yttrium  sulphate  with  2  parts  of  bismuth  sulphate 
gives  a  red  fluorescence,  with  a  spectrum  consisting  of  a  band  which 
begins  at  6840,  attains  its  maximum  brilliancy  at  6420 — 6400,  and 
fades  away  at  5790 — 5770.  This  fluorescence  is  not  due  to  the  pre- 
sence of  magnesium. 
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Calcium  snlphate  mixed  with  small  quantities  of  both  bismuth  and 
manganese  sulphates  gives  a  fluorescence  which  is  yellow  at  the 
centre,  and  pale-green  further  from  the  electrodes.  In  the  spectrum, 
the  orange-red  band  of  the  calcium-bismuth  fluorescence  is  very- 
distinct.  If  the  tube  is  heated,  the  fluorescence  becomes  rose-yellow, 
the  red  band  is  scarcely  affected,  and  the  brilliancy  of  the  green  is 
diminished.  At  a  higher  temperature,  the  fluorescence  diminishes 
and  again  becomes  green  with  a  bluer  shade  than  originally,  and  the 
red  band  is  almost  extinguished.  In  all  cases,  the  fluorescence  is  much 
less  brilliant  than  with  calcium  and  manganese  sulphates  free  from 
bismuth. 

A  mixture  of  magnesium  sulphate  with  both  manganese  and 
bismuth  gives  a  fluorescence  due  to  the  superposition  of  the  mag- 
nesium-manganese and  the  magnesium-bismuth  fluorescences. 

Cadmium  sulphate  with  small  quantities  of  both  manganese  and 
bismuth  gives  the  cadmium-manganese  fluorescence,  which  is  some- 
what less  brilliant  than  in  the  absence  of  bismuth.  Strontium  sul- 
phate, on  the  other  hand,  under  similar  conditions,  gives  the  strontium- 
bismuth  fluorescence,  the  intensity  of  which  is  somewhat  diminished 
by  the  presence  of  manganese. 

A  mixture  of  calcium  oxide  with  small  quantities  of  manganese 
and  bismuth  oxides  gives  the  calcium- manganese  fluorescence  with 
somewhat  diminished  intensity. 

A  mixture  of  zinc  and  calcium  sulphates,  in  varying  proportions, 
with  small  quantities  of  manganese,  gives  a  fluorescence  in  which 
the  calcium-manganese  fluorescence  is  much  more  prominent  than 
that  due  to  zinc-manganese.  With  only  5  per  cent,  of  calcium 
sulphate,  the  effect  of  its  presence  is  readily  observed,  and  it  is  quite 
distinct  with  even  2  per  cent,  if  the  tube  is  heated.  C.  H.  B. 

Effect  of  Manganese  on  the  Phosphorescence  of  Calcium 
Carbonate.  By  E.  Becquerel  (Gompt.  rend.,  103,  1098 — 1101). — 
The  most  highly  phosphorescent  crystals  of  Iceland  spar,  which  show 
an  orange  phosphorescence,  contain  a  somewhat  high  proportion 
of  manganese,  probably  in  the  form  of  carbonate,  with  mere  traces  of 
iron.  The  less  strongly  phosphorescent  varieties  contain  very  little 
manganese. 

Calcium  carbonate,  precipitated  from  a  solution  of  calcium  chloride 
containing  4  per  cent,  of  manganese  chloride,  gives  almost  identical 
results.  Calcium  carbonate,  formed  on  the  surface  of  such  a  solution 
when  exposed  in  an  atmosphere  charged  with  the  vapour  of  am- 
monium carbonate,  does  not  show  the  same  phenomenon. 

These  results  explain  the  author's  earlier  observation,  that  calcium 
carbonate  precipitated  from  calcium  chloride  prepared  from  Iceland 
spar,  always  gives  an  orange  phosphorescence,  whilst  that  prepared 
from  aragonite  shows  a  green  phosphorescence.  Further  experiments 
are  necessary  to  determine  whether  manganese  is  the  sole  cause  of  the 
phenomenon. 

The  phosphorescence  of  Iceland  spar  is  affected  by  lithium,  bis- 
muth, and  antimony,  and  by  various  metallic  sulphides. 

C.  H.  B. 
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Red  Fluorescence  of  Alumina.  Bj  L.  de  Boisbaudran  (Compf. 
rend.,  103,  1107). — Pure  calcined  alumina  shows  no  red  fluorescence 
when  subjected  to  the  action  of  the  silent  discharge  in  a  Yacuum,  but 
the  red  fluorescence  described  by  Becquerel  ("La  Lumiere")  is 
shown  brilliantly  if  the  alumina  contains  a  small  quantity  of  chromic 
oxide,  and  is  visible  even  with  so  small  a  proportion  as  0001  per  cent. 

Alumina  with  1  per  cent,  of  manganese  oxide  shows  a  green 
fluorescence ;  with  1  per  cent,  of  bismuth  oxide,  a  lilac  fluorescence  in 
the  cold,  which  becomes  blue  on  heating.  Magnesia  with  1  per  cent, 
of  chromic  oxide  shows  a  red  fluorescence,  whilst  the  fluorescence  of 
lime  containing  chromic  oxide  differs  very  slightly  from  that  of  pure 
lime.  C.  H.  B. 

Phosphorescence  of  Alumina.  By  E.  Becquerel  (Compt.  rend., 
103,  1224 — 1^27). — The  alumina  prepared  by  Boisbaudran  (pre- 
ceding Abstract)  does  actually  show  a  feeble  red  phosphorescence,  but 
after  being  heated  to  a  very  high  temperature  in  a  platinum  crucible 
for  15  minutes,  it  shows  the  red  phosphorescence  brilliantly.  It 
would  seem,  therefore,  that  Boisbaudran  had  not  sufliciently  dehy- 
drated his  product. 

The  author  has  repeated  his  earlier  experiments,  and  confirms  his 
former  conclusion  that  pure  alumina  shows  some  phosphorescence, 
which  is  of-*-.en  greenish  in  colour,  but  if  strongly  heated  it  shows  a 
brilliant  red  phosphorescence,  the  intensity  of  which  is  increased  by 
the  presence  of  small  quantities  of  chromium  and  certain  other  sub- 
stances. He  points  out  that  the  exact  character  of  a  phosphorescence 
or  fluorescence  will  depend  on  the  agent  by  which  the  substance  is 
excited  and  the  conditions  under  which  excitation  takes  place. 

C.  H.  B. 

Molecular  Refraction  of  Liquid  Organic  Compounds  of 
High  Dispersive  Power.  By  J.  W.  Bruhl  (Annalen,  235,  1 — 
106;  see  also  Ber.,  19,  2746). — In  previous  papers  (Abstr.,  1880, 
293,  295,  685,  781  ;  1881,  15;  1882,  263,  445,  827,  829),  the  author 
has  shown  that  the  mode  of  union  of  atoms  in  a  compound,  inde- 
pendently of  their  mere  number,  has  a  special  influence  in  raising 
the  molecular  refractive  power.  The  present  paper  embodies  a 
number  of  new  and  confirmatory  observations,  together  with  discus- 
sions of  the  validity  of  the  several  expressions  for  molecular  refrac- 
tive power,  and  of  the  possible  connection  between  dispersion  and 
refractive  index  or  chemical  constitution.  Numerous  references  to 
the  work  of  other  physicists  are  given.  The  methods  of  investiga- 
tion have  been  previously  described. 

The  first  part  of  the  paper  contains  an  account  of  the  preparation 
and  purification  of  21  unsaturated  compounds  specially  examined, 
together  with  determinations  of  their  densities,  refractive  indices  for 

the  lines  x,  D,  ^,  and  7,  their  molecular  refractive  powers  according 

p 
to  Dale  and  Gladstone's  formula  (/na  —  1) .  — »    and  the  more  recent 

formula  r '^^  ~  ^  | .  -,  &c.     The  constants  for  these  and 


W  +  V  ' 


contained  in  tlie  formula  -^^ — ^ — ^^-^^  =  constant,  when  n  ■=.  refractive 


192  ABSTRACTS  OF  CHEMICAL  PAPERS. 

for  21  other  unsaturated  compounds  previously  examined  are  arrano^ed 
in  four  tables,  from  which  subsidiary  tables  are  constructed  to  illus- 
trate special  points. 

Gladstone  and  Dale's  constant  was  found  to  be  correct  within 
moderate  limits  of  temperature,  and  since  it  was  applied  chiefly  to 
the  saturated  and  feebly  dispersive  compounds  of  the  fatty  series, 
comparable  results  were  obtained.  More  recently,  H.  A,  Lorenz 
{Ann.  Phys.  Ghem.  [2],  9,  641)  and  L.  Lorenz  {ihid.,  11,  70)  have 
proved  by  independent  theoretical  methods  that  the  relation  between 
the  velocity  of  propagation  of  light  and  the  density  of  the  medium  is 

n"  -  \ 
(^'  +  T}d 

index,  d  =  density.  This  constant  was  proved  by  these  authors,  and 
by  Nasini  and  Bernheimer,  to  vary  much  less  with  the  temperature 
than  the  old  one.  Landolt,  also  (Abstr.,  1882,  909),  by  its  aid  has 
recalculated  the  molecular  refractive  powers  of  many  compounds 
examined  by  various  authors,  and  found  not  only  that  all  the  earlier 
established  relations  are  equally  well  expressed,  but  that  a  closer 
aofreement  between  theory  and  observation  is  attained  by  its  use. 
There  still  remain,  however,  serious  discrepancies  between  theory 
and  experiment,  especially  in  the  case  of  substances  of  high  dispersive 
power. 

The  question  then  presented  itself :  Is  there  any  relation  between 
dispersion  and  mean  refractive  index  on  the  one  hand,  or  chemical 
constitution  on  the  other  ? 

Dispe':*sion  may  be  measured  either  as  juy  —  jua,  or  by  the  constant 
B  in  Cauchy's  equation — 

(using  only  constants  A  and  B),  in  which  fi  =  refractive  index  for 
wave-length  \,  A  =  refractive  index  for  infinite  wave-length.  In 
the  saturated  compounds  of  the  fatty  series,  B  is  small  (0-3  to  0*5)  ; 
but  in  the  unsaturated  compounds  tabulated  in  this  paper  B  is  very 
great,  in  the  case  of  cinnam aldehyde  reaching  the  enormous  value  2"5. 
Calculating  the  constants  A  and  B  from  observations  of  /la  and  /uy,  the 
author  has  applied  Cauchy's  equation  to  calculating  /uj)  for  the  last- 
named  substances,  and  he  shows  by  a  tabular  statement  that  theory 
and  experiment  agree  well  for  compounds  of  low  dispersion,  but  that 
very  serious  discrepancies  arise  when  the  dispersive  power  is  high. 
Cauchy's  equation  is  therefore  untrustworthy  in  these  cases.  'No 
definite  relation  can  be  traced  between  dispersion  and  mean  refrac- 
tive index.  (See  also  following  Abstract.)  "Neither  does  any  con- 
nection exist  between  dispersion  and  chemical   constitution.      This 

is  shown  by  selected  examples,  in  which  — ^    (dispersion  at  20°  for 

unit  density)  is  seen  to  have  very  different  values  for  compounds  of 
analogous  constitution,  nearly  equal  density  and  equal  refractive 
index ;  whilst,  on  the  other  hand,  the  dispersion  may  be  the  same 
for  substances  of  very  different  chemical  structure. 

Enquiry  is  next  made  into  the  validity  of  the  old  and  new  formulae. 
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Tables  are  given  of  the  values  of  {fia  —  1)—  and 


fla 


1     P 


fla. 


+  2     d 


for  the 


42   substances,  both  experimental  and  calculated  by  the  aid  of  the 
following  table  of  atomic  refractive  powers  : — 


Singly-linked  carbon    

Hydrogen    

Singly-linked  oxygen     

Aldehydic  oxygen 

Chlorine 

Bromine 

Iodine 

Singly -linked  nitrogen 

Equivalent  of  ethylene  grouping. . 
Equivalent  of  acetylene  grouping. 


C 
H 

O" 
CI 
Br 
I 

W 


•00 

4- 

•30 

1- 

•80 

£• 

•40 

3^ 

•87 

9^ 

•39 

14  • 

•69 

23  • 

•75 

5^ 

•30 

2- 

•90 

1- 

•86 
•29 
f71 
•29 
•63 

!^81 

•35 
.35 

•00 
•80 


2-48 
1-04 
158 
2^34 
6^02 
8^95 
13  99 
3^02 
1^78 
197 


•43 

•02 
•56 
•29 

•89 
•70 
•36 
•87 
•59 
•86 


In  this  table  ra  and  r^  are  the  equivalents  for  the  refractive  index 
of  a  (red  hydrogen  line),  and  A,  index  for  infinite  wave-length,  using 
the  old  (Gladstone's)  formula:  r  a  and  r\  the  similar  equivalents  for 
the  new  (Lorenz).  This  table  has  been  calculated  in  part  by  the 
author,  in  part  by  Landolfc. 

From  this  table,  it  is  seen  that  when  the  molecular  refractive  power 
is  calculated  by  the  old  formula,  the  differences  between  theory  and 
experiment  in  most  cases  exceed  the  possible  limits  of  experimental 
error,  and  are  especially  great  for  substances  of  high  dispersive  power. 
Since  all  the  differences  are  positive,  it  is  evident  that  dispersion  here 
tends  to  raise  the  molecular  refractive  power.  When  the  latter  is 
calculated  by  the  new  formula,  the  differences,  although  still  positive, 
are  both  relatively  and  absolutely  smaller.  The  disagreement  is, 
however,  well  marked  in  the  case  of  highly  dispersive  compounds. 

To  show  the  disturbing  influence  of  dispersion  more  clearly,  the 
author  in  a  new  table  arranges  the  various  substances  in  the  order  of 
ascending  values  of  B  (dispersion-coefficient),  placing  opposite  each 
the  differences  between  the  observed  and  calculated  refractions 
according  to  the  old  and  new  formulaB.  When  B  is  small,  the 
discrepancies  are  relatively  about  the  same  for  both ;  but  as  B 
increases,  there  is  a  rapidly  growing  inequality  between  them,  the 
advantage  being  always  with  the  new  formula.  The  two  formulae 
are  therefore  of  nearly  equal  value  (as  Landoit  supposed  them  always 
to  be)  only  for  feebly  dispersive  substances.  Tet  even  here  the 
new  gives  the  more  concordant  results,  as  the  author  shows  by  a 
new  table,  including  only  unsaturated  but  feebly  dispersive  com- 
pounds. 

In  the  author's  opinion,  the  defects  of  the  new  formula  are  mainly, 
but  not  altogether,  traceable  to  dispersion.  The  general  connection 
between  them  has  been  proved  above  ;  but  it  is  pointed  out  that  no 
arithmetical  relation  exists  between  the  discrepancies  and  the  disper- 
sion-coefficient. 
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Although  as  a  rule  the  dispersion  is  high  in  corapounds  con- 
taining many  ClzO  groups,  some  unsaturated  compounds  of  low 
dispersive  power  exist.  Certain  striking  examples  are  mentioned,  for 
which  the  new  formula  nevertheless  gives  good  results.  These  show 
also  that  there  is  no  connection  between  dispersive  power  and 
chemical  constitution. 

Some  little  space  is  devoted  to  refuting  Gladstone's  theory  (Abstr., 
1882,  133),  adopted  by  Nasini,  namely,  that  the  atomic  refraction  of 
carbon-atoms,  which  are  united  only  to  other  unsaturated  atoms, 
is  higher  than  that  of  unsaturated  atoms,  which  are  not  so  united. 
Examples  are  given  of  compounds  containing  atoms  of  this  kind,  for 
which  theory  and  experiment  give  concordant  results.  Moreover, 
there  is  no  connection  between  dispersion  and  such  atoms,  as  proved 
by  the  high  dispersive  power  of  many  substances  (aldehyde,  fur- 
f  uraldehyde,  &c.)  from  which  they  are  absent. 

The  highly  important  relationship  of  molecular  refractive  power 
to  unsaturated  carbon  groups  is  next  discussed.  This  has  been 
denied  by  Nasini  and  others.  (See  also  Thomsen,  following 
Abstract.)  The  author  rehearses  the  older  arguments  on  which  his 
views  rest,  and  quotes  three  series  of  substances  containing  1,  2,  and  3 
ethylene  (CzzC)  groupings  respectively.  For  these  the  mean 
excesses  of  observed  molecular  refractive  power  over  that  calculated 
for  the  empirical  formulas  alone,  are  179,  3'47,  and  5'38  respectively. 
A  fourth  table  shows  the  empirical  refractive  powers  for  a  series  of 
seven  substances,  each  containing  4  CzzC  groupings.  In  this,  the 
discrepancies  range  from  4  X  1'73  for  the  feebly  dispersive  allyl 
phenoxide,  to  4  x  2*03  for  the  highly  dispersive  cinnamic  alcohol. 

It  is  remarkable  that  when  hydrogen  is  removed  from  a  hydro- 
carbon, so  as  to  form  a  ring  of  singly-linked  carbon-atoms,  there  is 
no  undue  increase  in  refractive  power.  For  example,  in  citrene,  pinene, 
and  tetrahydroterpene,  which  according  to  Wallach  contain  2,  1, 
and  0  CzzC  groupings,  whilst  all  three  contain  rings,  the  excess  of 
observed  over  empirical  molecular  refractive  power  amounts  to 
2  X  1-78,  1  X  1-78  and  0. 

In  a  note,  it  is  pointed  out  that  these  considerations  speak  strongly 
in  favour  of  Kekule's  benzene  formula,  as  opposed  to  the  prismatic 
formulae  of  Ladenburg  and  others.  Thomsen's  thermochemical 
researches  (x\bstr.,  1880,  785 ;  1882,  721)  lead  to  exactly  opposite 
conclusions. 

The  final  conclusion  of  this  chapter  is :  that  ethylene  groups  are 
effective  in  raising  the  molecular  refractive  power ;  and  that  where 
the  increase  is  greater  that  can  be  thus  accounted  for,  it  is  attributable 
to  dispersion. 

A  question  of  practical  importance  is  :  how  far  may  the  molecular 
refractive  power  according  to  the  new  formula  be  safely  applied 
to  determining  chemical  structure  ?  This  is  attacked  by  making 
a  comparison  between  the  observed  and  calculated  (taking  structure 
into  account)  powers  for  various  substances,  and  the  number  of  CzzC 
groupings  in  their  molecules.  The  value  of  this  grouping  according 
to  Landolt  =1'78  ;  or  rather  the  mean  value,  since  it  is  not  the 
same   for  all  series.     Many  of  the  slighter  discrepancies  in  the  table 
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may  be  explained  by  this  variability,  the  presence  of  impurities,  or 
uncertainty  as  to  chemical  constitution.  But  of  the  42  cases  quoted, 
in  only  eight  does  the  discrepancy  amount  to  more  than  the  value  of 
an  ethylene  group ;  and  all  these  are  of  substances  of  high  dispersive 
power.  Of  the  remainder,  in  only  three  does  the  discrepancy  equal 
one-half  of  1"78.  In  some  cases  even  of  highly  dispersive  bodies  the 
difference  is  less  than  this.  It  is  not  possible  to  assign  an  exact  limit 
beyond  which  dispersion  becomes  of  importance  ;  but,  generally,  con- 
clusions as  to  chemical  structure  are  insecure  when  the  dispersion 
equals  that  of  cinnamic  alcohol  (///s  —  /na  =  0'0248  ;  fiy  —  fia.  =  0"0412  ; 
B  =  1*38).  In  such  a  case  efforts  should  be  made  to  prepare  less 
dispersive  derivatives  of  the  substance  in  question,  which  is  very 
frequently  possible. 

In  another  chapter,  the  value  of  the  acetylene,  C^C,  grouping  is 
discussed.  A  strong  point  in  favour  of  the  new  formula  is  that  here 
its  value  is  greater  than  that  of  the  ethylene  grouping,  whereas  for 
the  old  formula  it  is  less.  But  old  and  new  values  are  to  some  extent 
variable  with  the  dispersion.  A  fresh  study  of  five  compounds  (three 
propargyl- derivatives,  heptidene,  and  acetenylbenzene)  leads  to  the 
slightly  increased  mean  value  (see  table  above)  2*18.  This  and  the 
value  of  the  ethylene  grouping  agree  remarkably  well  with  those  calcu- 
lated by  the  author  from  Mascart's  determinations  of  /to  foi"  gaseous 
ethylene  and  acetylene  (Compt.rend.,  86,  1182). 

In  Section  III,  the  question  is  discussed  to  what  extent  are  the 
discrepancies  between  theory  and  experiment  removed  by  substituting 
for  jiia  in  the  new  formula,  the  refractive  index  A  for  infinite  wave- 
length calculated  from  Cauchy's  formula,  using  firstly  two,  and 
secondly  three,  constants.  An  elaborate  study  of  the  results  so 
obtained  leads  to  the  following  general  conclusions. 

When  A  is  calculated  from  Cauchy's  equation  with  two  constants 
(A  and  B),  the  molecular  refractive  powers,  although  in  better  agree- 
ment with  experiment,  seldom  differ  much  from,  and  always  in  the 
same  sense  as,  those  calculated  from  /ta.  For  feebly  dispersive  sub- 
stances, in  fact,  little  is  gained  by  the  substitution  ;  but  for  compounds 
of  high  dispersive  power  the  advantage  is  usually,  but  not  always,  very 
decided. 

The  values  of  A  deduced  from  Cauchy's  equation  with  two  and  with 
three  terms  are  about  the  same  when  the  disperson  is  low.  But  for 
highly  dispersive  substances  the  values  of  A  from  the  three-termed 
formula  are  always  the  greater ;  hence  the  molecular  refractive 
powers  calculated  from  them  diverge  still  more  from  the  observed 
powers.  Here,  in  fact,  the  uses  of  A  and  of  /na.  lead  to  about  the  sa)iie 
results. 

The  author's  conclusion  is  that  Cauchy's  formula  is  purely 
empirical,  and  without  any  physical  significance.  (See  also  next 
Abstract.)  Ch.  B. 

Experimental  Examination  of  the  Older  and  More  Recent 
Dispersion-formulae.  By  J.  W.  Bruhl  (Ber.,  19,  2821).— The 
author  has  shown  (preceding  Abstract)  that  in  calculating  refractive 
power,  the  difficulty  introduced  by  dispersion  cannot  be  removed  by 
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substituting  for  n  (the  refractive  index  for  any  particular  wave- 
length) its  value  for  a  wave-length  supposed  infinite,  deduced  from 
Cauchy's  well-known  equation.  In  view  of  the  great  importance  of 
the  subject  in  its  chemical  aspect,  the  author  here  presents  a  critical 
inquiry  into  the  trustworthiness  of  the  various  formula)  connecting 
refractive  index  with  wave-length,  which  have  been  proposed  from 
time  to  time. 

B       C 

Cauchy's  original  formula,  w  =  A-|-  —  +  —  -|- ,  as  well  as 

\  A, 

later  modifications  of  it,  lead  to  the  conclusion  that  the  refractive 
index  n  diminishes  constantly  as  the  wave-length  increases,  reaching 
a  definite  minimum  value  when  X  becomes  infinite,  a  conclusion  which 
is  manifestly  untrue  in  the  case  of  substances  showing  abnormal  dis- 
persion. Of  the  more  modern  theories  discussed,  which  embrace  the 
phenomena  of  abnormal  dispersion,  only  one,  that  of  Lommel,  implies 
a  limiting  value  of  n  greater  than  unity.  Others  either  do  not  give 
such  a  limiting  value  (Kefcteler's),  or  give  it  only  under  special  con- 
ditions (Helmholtz's). 

In  1879,  Mouton  proved  the  untrustworthiness  of  Cauchy's  formula 
in  calculating  the  dispersion  of  the  ultra-red  rays  of  the  spectrum  of 
a  specimen  of  heavy  flint  glass,  when  the  constants  A,  B,  C,  were  de- 
duced from  the  observed  values  of  n  for  the  seven  principal  Fraun- 
hofer  lines.  The  differences  of  the  observed  from  the  calculated  values 
of  n  ranged  from  0-0023  for  X  =  8-8  to  O'OIS?  for  X  =  21*4,  amounts 
which  greatly  exceed  possible  experimental  errors.  Very  similar 
differences  existed  between  the  observed  values  of  n  for  the  ultra-red 
rays  of  the   ordinary  and   extraordinary  spectra  of  quartz,  and  the 

1  2  4 

values  calculated  by  Briot's  equation  _  =  a  -f  6-^  -j-  c-   + 

7h  A/  A/ 

which  gives  a  limiting  value  of  w  =  \/  -  for  \  =  oo.     The  con- 

V     a 

stants  here  were  calculated  from  some  measurements  by  Mascart  for 

the  lines  C,  G,  O.     The  results  of  these  experiments  are  arranged  by 

the  author  in  tabular  form,  and  prove  that  Cauchy's  formula  fails 

when  used  for  calculating  by  extrapolation  the  refractive   index  for 

ultra-red  rays,  and  a  fortiori  for  rays  of  infinite  wave-length.     The 

same  is  true  of  Christoffel's  modification  of  Cauchy's  equation.     All, 

however,  are  available  for  interpolation. 

It  might  be  supposed  that  the  failure  of  Cauchy's  formula  in  these 
cases  was  due  to  the  narrow  range  of  observations  from  which  the 
constants  were  determined.  The  author  has  therefore  made  a  com- 
parison, based  on  a  series  of  measurements  by  Langley,  between  the 
observed  and  calculated  values  of  n  from  the  beginning  of  the  ultra- 
violet to  far  beyond  the  red  in  the  spectrum  of  flint-glass.  The 
constants  (A  =  1-5504,  B  =  1-334171,  C  =  -6-982411)  were  de- 
duced from  the  values  of  n  for  X  =  3*97  (Hi),  X  =  7'Q,  and  X  =  18' 1 
(ultra- red). 

The  tabulated  results  are  remarkable ;  in  fact  Cauchy's  formula  is 
here  as  valueless  for  interpolation  as  it  was  before  for  extrapolation. 
The  interpolated  values  in  no  case  agree  with  the  observed  values,  in 
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oiie  case  differing  by  so  much  as  0-0045,  whilst  the  observed  values  of 
71  for  \  =  23-56  (1-5478)  and  for  \  =  28-0  (1-5435)  are  considerably 
smaller  than  the  calculated  minimum,  A  =  1'5504  for  \  =  oo.  The 
constant  C,  too,  being  negative,  it  can  be  shown  that  n  should  reach  a 

/      op 
maximum  value  (=  1'6141)  when  X  =   a  /  —  — —  =    3-23;    whilst 

the  observed  index  for  A,  =  3'44  was  1'6266,  that  is,  greater  than  this 
theoretical  maximum. 

The  author  next  directs  attention  to  Helmholtz's  formula — 

n'-l  =  Q  — ^  -  FX\ 

X^   _    \m 

in  which  P,  Q,  and  V^  depend  on  the  nature  of  the  medium.  When 
P  >  Q,  the  refractive  index  must  diminish  as  X  increases,  until  n^ 
becomes  negative,  that  is,  until  total  reflection  occurs.  When  P  =  Q, 
n  reaches  a  minimum  value  for  X  oo ;  but  when  P  <  Q,  this  limiting- 
value  corresponds  with  a  finite  wave-length.  A  value  of  n  independent 
of  dispersion  can  only  exist,  then,  when  P  =  Q,  in  which  case  Helm- 
holtz's formula  reduces  to  Lommel's. 
Ketteler's  still  more  recent  formula — 

X»  -  B  ^  X^  -  D  ^ 

gives  n  =  1,  when  X  =  oo,  that  is,  the  limiting  value  of  n  would  be 
unity  for  all  substances,  and  consequently  there  could  be  no  index  of 
refraction  independent  of  dispersion. 

The  author's  investigations  have  now  shown  that  for  calculations  by 
interpolation  Helmholtz's  and  Ketteler's  equations  give  equally  good 
results  in  the  case  of  media  of  low  dispersive  power.  No  choice 
between  them  is  possible.  But  when  applied  to  highly  dispersive 
media,  Helmholtz's  formula  is  inferior  not  only  to  Ketteler's  (which 
contains  an  additional  constant),  but  also  to  Cauchy's.  Taking 
a  series  of  measurements  of  n  for  oil  of  cassia  (Baden-Powell),  the 
constants  for  each  formula  were  determined  from  observations  extend- 
ing to  the  extreme  limits  of  the  visible  spectrum.  Calculating  the 
values  of  n  for  intermediate  wave-lengths,  the  best  results  were 
usually  obtained  by  Ketteler's  formula.  But  with  constants  deter- 
mined from  lines  between  C  and  G,  Cauchy's  formula  proved  most 
trustworthy,  especially  for  extrapolation.  These  conclusions  are 
clearly  set  forth  in  a  tabular  statement. 

An  important  result  of  this  investigation  is  that  Q  in  Helmholtz's 
equation  is  always  found  >  P,  which  at  once  disposes  of  Lommel's 
theory.  The  refractive  index  should  therefore  be  a  minimum  for 
some  wave-length  not  infinite.  According  to  the  way  in  which  the 
constants  were  determined,  this  minimum  was  either  1-59  for  X 
=  8-555',  or  1-6002  for  X  =  7*397;  whereas  for  the  line  A,  n  was 
observed  =  1'5963,  or  less  than  the  theoretical  minimum. 

In  the  foregoing  comparisons,  the  constants  were  always  determined 
for  lines  within  the  limits  of  the  visible  spectrum.     With  constants 
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determined  over  a  much  wider  range,  Willlner  has  found  Helmholtz's 
formula,  and  Ketfceler  his  own  formula,  to  give  excellent  results  in  the 
case  of  feebly  dispersive  substances,  although,  as  the  author  points  out, 
the  two  are  fundamentally  different,  and  cannot  both  be  correct. 
From  the  author's  calculations,  it  appears  that  both  are  equally  in- 
sufficient when  applied  to  highly  dispersive  media.  In  proof,  a  table  is 
given  of  the  differences  between  the  observed  values  of  n  for  the  ordi- 
nary and  extraordinary  spectra  of  calcspar,  and  the  values  calculated 
by  Helmholtz's  and  Ketteler's  equations  respectively.  The  observed 
values  are  by  Mascart  for  lines  from  A  to  R,  and  by  Sarasin  for  the 
ultra-violet  (cadmium)  spectrum.  The  constants  were  determined  for 
lines  over  the  whole  spectrum. 

The  results  show  that  for  the  extraordinary  spectrum,  in  which  the 
dispersion  is  low,  Helmholtz's  formula  is  satisfactory,  Ketteler's  some- 
what better.  But  when  applied  to  the  ordinary  spectrum,  in  which 
the  dispersion  is  2-|  times  greater,  the  discrepancies  are  very  serious, 
extending  in  the  case  of  Helmholtz's  formula  to  the  third  place  of 
decimals.     Ketteler's  equation  proved  somewhat  better. 

From  his  investigations,  the  author  draws  the  following  important 
conclusions  : — That  all  the  formulae  connecting  wave-length  and  re- 
frangibility  hitherto  proposed  are  of  purely  empirical  character,  and 
applicable  only  to  media  of  low  dispersive  power :  that  at  present  it  is 
not  certain  that  the  refractive  index  reaches  a  limiting  value,  unity  or 
otherwise,  either  for  \  =:  cx)  or  for  any  other  wave-length ;  and, 
finally,  that  in  investigations  bearing  on  chemical  constitution  and 
refractive  power,  dispersion  must  either  be  taken  into  account,  or  be 
eliminated  in  some  empirical  way.  Ch.  B. 

Supposed  Influence  of  Multiple  Bonds  of  Union  on  the 
Molecular  Refraction  of  the  Hydrocarbons.  By  Julius  Thomsen 
{Ber.,  19,  2837).— In  1862-64,  Landolt  {Ann.  Phys.  Ghem.,  117,  122, 
and  123)  proved  beyond  doubt  that  a  connection  exists  between  mole- 
cular refractive  power  and  chemical  composition,  by  showing  that  in 
any  homologous  series  the  refractive  power  increases  from  member  to 
member  by  a  constant  amount,  and  is  independent  of  isomerism  and 
metamerism. 

Since  then  Bruhl  (Abstr.,  1880,  295,  781 ;  1882,  445,  and  preceding 
Abstract)  has  endeavoured,  with  apparent  success,  to  establish  a.  rela- 
tion between  molecular  constituticm  and  refractive  power,  by  showing 
that  the  refractive  power  of  a  compound,  although  independent  of  the 
number  of  single  bonds  of  union  between  carbon-atoms  in  its  mole- 
cule, is  decidedly  influenced  by  double  and  treble  bonds.  The  fol- 
lowing considerations,  however,  make  such  an  influence  at  least 
doubtful : — 

Briihl's  results  are  summed  up  in  the  formula — 

n.c  -{-  2m.h  +  aYi  +  pY^  +  7Y3  =  R  .     .     .     .     [1] 

in  which  R  is  the  molecular  refraction  of  a  hydrocarbon  CwHa^,  c  and 
h  the  refractions  of  a  carbon  and  hydrogen  atom  respectively,  a,  /3, 
and  7  the  numbers  of  single,  double,  and  treble  bonds  of  union,  and 
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Vi;  V2,  and  Yg  tlie  increments  of  refractive  power  due  to  them  re- 
spectively. 

Briihl  now  puts  Vi  =  0 ;  but  this  assumption  may  be  avoided,  and 
Vi  eliminated  as  an  independent  constant  Jby  combining  equation  [1] 
with  the  necessarily  true  relation  272.  —  m  —  a  —  2/3  —  87  =  0. 
Multiplying  the  latter  by  Yi,  and  adding,  we  get — 

n(c  +  2Y0  +  m(2h  -  Y,)  +  /3(Y2  -  2Y0  +  7(Y3  -  SY^)  =  R,    [3] 

and  finally  substituting  x,  y,  p,  and  q  for  the  constant  quantities 
within  brackets,  we  get — 

n.x-^m.y-\-l3.p+^{.q^l^, [4] 

which  is  of  the  same  form  as  [1],  and  identical  with  it  when  Yi  =  0, 
but  in  which  R  is  not  necessarily  independent  of  the  number  of  single 
bonds  of  union  between  carbon-atoms.  In  either  case,  x  -\-  y  =  c  -\-  2h 
+  Yi  represents  the  increase  in  refractive  power  for  each  addition  of 
CH2.  Experimentally,  x  +  y  has  been  found  to  vary  from  4*85  in  the 
benzene  series  to  4'525  in  the  naphthalene-group.  No  values  of  iv  and 
y  can  therefore  exist  which  will  in  all  cases  satisfy  equation  [4],  and 
this  must  also  be  true  of  the  constants  p  and  q.  The  following 
example  illustrates  this  : — 

Taking  the  experimental  value  of  the  refraction  of  two  molecules 
of  benzene,  51"86  =  12c  +  12h  +  GYj  -}-  6Y2,  and  of  one  molecule  of 
naphthalene,  43'93  =  10c  +  8h  -\-  6Y1  +  5Y2  and  subtracting,  we 
have  2c  -j-  4^  -f-  Y2  =  7*93.  From  this  and  the  relation  c  -f  2^  + 
Yi  =  4'85  or  4*525  we  find  Y2  —  2Yi  =  constant  p  in  equation  [4] 
=  -1-77  or  -  1-12. 

Now  Briihl  (preceding  Abstract)  has  found  the  following  values  for 
the  constants  of  equation  [4]  : — 

cc  =  2-48, 2/  =  2-08,2?  =1-78,  2  =  1-97      ....     [5] 

The  above  calculation  shows  the  negative  influence  of  p  to  be  as 
great  as  Briihl  assumes  it  to  be  positive. 

Again  the  difference  between  the  molecular  refractions  of  naphtha- 
lene and  benzene,  calculated  with  Briihl's  constants  =  42*02  —  26'46 
=  5*56,  whereas  the  actual  difference  =  8"00.  Briihl  attributes  the 
discrepancy  to  the  greater  dispersive  power  of  naphthalene.  The 
author  rather  attributes  it  to  the  incorrectness  of  Briihl's  hypothesis, 
which  he  proceeds  to  show  is  unnecessary. 

Assuming  either  that  double  and  treble  bonds  of  union  have  no  in- 
fluence on  molecular  refraction,  or  that  Y2  =  2Yi,  Y3  =  3Yi,  equa- 
tion [3]  reduces  to  R  =  waj  -f-  my.  The  author  has  now  determined 
the  constants  x  and  y  from  the  observed  molecular  refractions  of  a 
series  of  five  hydrocarbons  of  the  general  formula  C8H2m,  containing 
1,  2,  3,  and  4  double  bonds  of  union,  and  thus  arrives  at  the  equation 
R  =  71  .  4*014  -f  m  .  0840.  A  table  is  then  given  showing  the 
molecular  refractions  of  these  five  hydrocarbons  and  of  three  others, 
containing  from  0  to  5  double  bonds,  calculated  by  the  author's 
formula  and  by  equation  [4]  with  Briihl's  constants ;  and  the  agree- 
ment with  experiment  is  seen  to  be  much  better  in  the  former  case 
(mean  error  =  0*37)  than  in  the  latter  (mean  error  =  0'8). 
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The  author  therefore  concludes  that  the  mode  of  union  of  carbon- 
atoms  has  no  influence  on  molecular  refraction. 

In  the  author's  formula,  the  values  of  x  and  y  can  only  be  re- 
garded as  approximate.  However,  the  range  of  variation  is  not 
great.  A  table  is  given  of  the  values  of  x  calculated  for  22  hydro- 
carbons, roughly  classified  according  to  the  number  of  double  bonds 
in  their  molecules.  Throughout  y  is  taken  =  0"84.  In  no  case  does 
the  value  of  x  differ  much  from  the  mean  value  given  above.  For 
one  group  only,  of  which  hexahydronaphthalene  may  be  considered 
typical,  it  falls  as  low  as  375;  but  even  here  x  +  y  =  4"59  is 
within  the  observed  limits  of  variation.  Ch.  B. 

Thomsen's  Supposed  Explanation  of  Molecular-refraction 
Relations.  By  J.  W.  Bruhl  (Ber.,  19,  3103— 3108).— A  partial 
reply  to  Thomson  (ibid.,  19,  2837,  see  previous  Abstract).  The 
author  points  out  that  the  constant  y  in  Thomsen's  formula  for  mole- 
cular refraction,  R  =  ?t^  -f-  my,  has  been  calculated  from  observa- 
tions on  a  series  of  hydrocarbons  of  the  formula  CsHim,  in  which  the 
increments  of  refractive  power  for  each  addition  of  II2  are  very 
variable,  sometimes  positive,  sometimes  negative,  a  variability  which 
can  only  be  attributed  to  chemical  constitution.  Like  other  empirical 
formula3,  Thomsen's  is  no  doubt  applicable  to  the  observations  from 
which  it  was  deduced,  and  possibly  to  others  besides.  But  in  many 
cases  (quoted  by  the  author)  it  is  seriously  at  fault,  whilst  the 
author's  formula  applies  to  all  hydrocarbons  except  those  having  a 
high  dispersive  power,  to  which  the  author  attributes  a  special  in- 
fluence. 

Referring  to  his  previous  work  (see  preceding  Abstracts)  for  a  full 
discussion  of  the  question,  he  here  contents  himself  with  quoting 
examples  of  isomeric  compounds  whose  molecular  refractive  powers 
differ  more,  or  less.  In  all  the  compounds  selected,  the  dispersive 
power  is  low.  Inspection  of  the  table  shows  that  when  isomerides  are 
equally  saturated,  that  is,  contain  the  same  number  of  doubly  or  trebly 
bound  atoms  (isovaleric  acid,  propylic  acetate,  methylic  butyrate), 
their  molecular  refractive  powers  differ  very  slightly ;  but  when  the 
saturation  is  unequal  (allyl  ethyl  ether  and  valeral,  cymene  and 
hexahydronaphthalene)  the  differences  are  considerable,  and  beyond 
the  possible  limits  of  experimental  error.  The  influence  of  saturation 
on  refractive  power  cannot  therefore  be  ignored.  Ch.  B. 

Absolute  Electrodynamometer.  By  H.  Pellat  (Compt.  rend., 
103,  1189 — 1190). — A  description  of  a  new  electrodynamometric 
balance. 

New  Apparatus  for  Electrochemical  Investigations.    By  N. 

V.  Klobukoff  (/.  pr.  Chem.  [2],  34,  539—547). — A  description,  with 
plates,  of  a  "  universal  commutator  "  which  fulfils  the  following  con- 
ditions : — 

That  with  a  given  large  number  of  circuits  in  which  the  measure- 
ment of  the  strength  of  the  currents  has  to  be  determined  with  one 
and  the  same  measuring  instrument,  the  making  and  breaking  contact 
with  the  latter  can  be  easily  and  quickly  effected. 
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That  fhe  alteration  of  tlie  strengtli  of  a  given  current  caused  by 
throwing  the  resistance  of  the  measuring  instrument  out  of  circuit 
can  be  overcome  in  such  a  way  that  at  the  moment  of  breaking  con- 
tact with  the  measuring  instrument,  a  resistance  can  be  automati- 
cally introduced  equal  to  that  of  the  instrument.  G.  H.  M. 

Specific  Heats  and  Changes  of  State  at  High  Temperatures. 
By  PiONCHON  {Coyii^pt.  rend.,  103,  1122—1125). 
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Silver  affords    a  further  illustration  of  the  identity  between  the 
specific  heats  before  and  after  fusion.    Great  care  was  taken  to  prevent 
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the  absorption  of  oxygen  by  the  silver,  and  it  was  fonnd  that  ander 
these  conditions  the  metal  melts  at  907^^,  a  temperature  much  lower 
than  that  given  by  previous  observers. 

Molten  tin  differs  from  all  ordinary  liquids  in  that  its  specific  heat 
changes  very  slowly. 

Experiments  with  gas-carbon  of  which  the  vessels  used  to  hold 
some  of  the  metals  were  made,  confirm  Weber's  statement  that  at 
high  temperatures  the  specific  heats  of  the  different  varieties  of  carbon 
are  identical. 

The  variations  in  the  specific  heats  of  the  magnetic  metals,  iron, 
nickel  and  cobalt,  show  that  they  exist  in  several  allotropic  modifica- 
tions. It  is  worthy  of  note  that  the  changes  take  place  at  very 
different  temperatures  in  the  three  cases.  Experiments  which  are  not 
yet  completed,  show  that  these  changes  of  state  are  intimately  con- 
nected with  the  magnetic  properties  of  the  three  metals. 

The  author's  results  confirm  Berthelot's  criticisim  of  the  law  of 
Dulong  and  Petit.  This  law  amounts  simply  to  a  statement  that 
there  is  a  certain  interval  of  temperature  (between  0°  and  100°)  in 
which  the  values  of  the  products  of  the  specific  heats  of  the  elements 
into  their  combining  weights  are  approximately  equal. 

C.  H.  B. 

Thermochemistry  of  Bibasic  Phosphates  and  their  Con- 
geners. By  A.  JOLY  (Compt.  rend.,  103,  1197— 1199).— The  heats 
of  formation  of  the  bibasic  phosphates  from  the  dissolved  acids  and 
dissolved  oxides  were  determined  both  directly  and  indirectly. 

Calcium  hydrogen  phosphate,  CaHPOi,  cryst +  26  9 

Barium  hydrogen  phosphate,  BaHPOi,  gelat +  26*6 

»  „  »  »  cryst +  27-8 

Barium  hydrogen  arsenate,  BaHAsOi,  gelat +278 

„  »  »  »      cryst +  28-4 

Strontium  hydrogen  phosphate,  SrHP04,  cryst +  252 

Manganese  hydrogen  phosphate,  MnHP04,  gelat +2273 

Manganese  tetrahydrogen  phosphate,  MnH4(P04)2,  gelat.  +  2'4'3 

Barium  hydrogen  hypophosphate,  BaH2(P03)2,  cryst.  ...  +  35*2 

Barium  hypophosphate,  BaPOa,  cryst +  28'2 

The  differences  between  the  heats  of  formation  of  the  colloidal  and 
crystallised  varieties  is  sufficient  to  show  that  the  reactions  involved 
in  their  formation  are  of  a  complex  character.  C.  H.  B. 

Ammonium  Magnesium  Phosphate.  By  Beethelot  (Oompt 
rend.,  103,  966 — 970). — The  heat  of  formation  of  magnesium  ammo- 
nium phosphate  was  determined  by  measuring  the  thermal  dis- 
turbance winch  takes  place  when  a  solution  of  a  magnesium  salt  is 
mixed  with  sodium  phosphate  and  afterwards  with  ammonia.  The 
numbers  thus  obtained  for  the  heat  of  formation  of  the  crystallised 
double  phosphate  were  +407;  +41'0;  +40*6;  +41-9.  The 
last  value  is  probably  the  most  accurate,  since  the  ammonia  was 
added  to  the  crystalline  magnesium  hydrogen  phosphate,  and  the 
latter  was  converted  directly  into  the  crystalline  double  salt.  A 
series  of  experiiuents   in  which   a  mixture  of  ammonia  and  sodium 
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phospliate  was  added  to  the  magnesium  salt  showed  that  the 
difference  between  the  heats  of  formation  of  the  colloidal  and  crystal- 
line varieties  of  the  double  phosphate  is  greater  than  +12"4.  These 
experiments  gave  a  higher  value  than  the  first  series  for  the  heat  of 
formation  of  this  compound,  and  the  combined  results  of  both  series 
give  for  the  heat  of  formation  of  ammonium  magnesium  phosphate, 
colloidal,  +29*3  cal. ;  crystalline,  +4il'9  cal.  These  values  agree 
closely  with  the  corresponding  values  for  colloidal  and  crystalline 
trimagnesium  phosphate. 

When  magnesium  hydrogen  phosphate  is  in  the  colloidal  condition, 
the  displacement  of  the  third  atom  of  hydrogen  by  magnesium 
develops  only  +3'7  cal.,  whilst  the  same  substitution  in  the  crystal- 
line phosphate  develops  + 14*4  cal.  Similar  phenomena  are  observed 
with  calcium  phosphate.  In  like  manner,  the  action  of  ammonia  on 
colloidal  magnesium  hydrogen  phosphate  develops  only  +4*1  cal., 
whilst  its  action  on  the  crystallised  salt  develops  +14*6  cal.,  a 
quantity  higher  than  that  developed  by  magnesium,  and  equal  to 
that  developed  by  sodium  or  potassium.  It  follows  that  ammonium 
in  union  with  magnesium  forms  a  base,  the  energy  of  which  is  com- 
parable with  the  energy  of  sodium  and  potassium,  as  already  ob- 
served in  the  case  of  the  chlorides  and  sulphates.  (This  vol.,  p.  96.) 
It  also  follows  that  the  action  of  ammonia  on  trimagnesium  phos- 
phate will  produce  only  a  very  slight  thermal  disturbance. 

Trimagnesium  phosphate  is  rapidly  altered  by  ammonia  with  pro- 
duction of  ammonium  magnesium  phosphate,  not  because  the  heats 
of  formation  of  the  two  phosphates  for  the  colloidal  condition  are  very 
different,  but  because  the  double  salt  more  rapidly  passes  into  the 
crystalline  condition  and  thus  develops  heat.  This  result  illustrates 
the  fact  that  the  more  or  less  rapid  formation  of  salts  in  the  colloidal 
or  crystalline  condition  depends  on  the  order  in  which  the  reacting 
substances  are  brought  together.  Ammonia  also  acts  on  crystallised 
trimagnesium  phosphate  with  development  of  -fO'42  cal.,  but  the 
reaction  is  not  complete  without  the  addition  of  ammonium  chloride. 
When  this  salt  is  added,  there  is  a  slight  additional  development  of 
heat  owing  to  the  formation  of  a  small  quantity  of  magnesium 
chloride  ;  this  fact  explains  the  effect  produced  by  the  presence  of 
ammonium  chloride  when  magnesium  salts  are  precipitated  by 
sodium  phosphate.  This  effect  is  only  exerted  in  presence  of  at  least 
three  equivalents  of  base.  Ammonium  chloride  alone  has  no  action 
on  magnesium  phosphate. 

These  facts  explain  the  difficulty  which  is  experienced  in  displac- 
ing ammonia  from  ammonium  magnesium  phosphate  by  means  of 
magnesia  or  lime.  Lime  tends  to  produce  colloidal  calcium  phos- 
phate, the  heat  of  formation  of  which  is  less  than  that  of  the  double 
phosphate.  The  heat  of  formation  of  crystallised  trimagnesium 
phosphate  is  also  somewhat  less  than  that  of  the  double  compound. 
That  decomposition  takes  place  at  all  is  due  to  the  combined  effect  of 
the  slight  dissociation  of  the  ammonium  compound  in  the  presence  of 
water,  especially  if  heated,  and  the  volatilisation  of  the  ammonia, 
which  is  thus  removed  from  the  sphere  of  action,  the  masrnesium 
taking  its  place.  C.  H.  B. 
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Saturation  of  Arsenic  Acid  by  Magnesia :  Formation  of 
Ammonium  Magnesium  Arsenate.  By  C.  Blaeez  (Comp.  rend., 
103,  1133 — 1135). — The  developments  of  heat  accompanying  the  dis- 
placement of  successive  atoms  of  hydrogen  by  magnesium  are 
+  14-866  cal. ;  +11-464  cal. ;  +2-03  cal.,  giving  for  the  total  heat  of 
neutralisation,  +28-36  cal. 

The  heat  developed  by  the  nentralisation  of  arsenic  acid  by  magne- 
sium and  ammonium  is  +37'645  cal.,  from  which  it  follows  that  the 
displacement  of  the  third  atom  of  hydrogen  by  ammonium  develops 
+  11-30  cal.  C.  H.  B. 

Heat  of  Formation  of  Potassium  Methoxide  and  Ethoxide. 

By  Db  Forceand  {Gompt.  rprnd.,  103,  1263—1266). — Potassium  meth- 
oxide is  obtained  by  dissolving  potassium  in  excess  of  anhydrous 
methyl  alcohol  and  heating  the  solution  in  a  current  of  pure  dry 
hydrogen  at  200°.  Complex  alcoholates  similar  to  those  formed  by 
sodium  are  at  first  formed.  The  heat  of  solution  at  12°  is  +11-74 
cal. 

CH.-OH  liq.  +  iK^O  solid  =  CHg-OK  solid  + 

JHaO  solid develops  +  24*79  cal. 

CHs-OH  liq.  +  KHO  solid  =  CHg-OK  solid  + 

H2O  solid   „        +    4-30   „ 

CH,-OK  solid  +  H2O  liq.  =  CHa'OH  liq.  + 

KHO  solid „        -    2-87   „ 

CHa-OHliq.  +  K  solid  =  CHs'OK  solid  +  H 

gas „         +  38-17   „ 

CH3-0K   solid   +  nCHa-OH  liq.  =  CHs'OK 

diss,  in  nCUz'OB.  liq „         +  12*76    „ 

Potassium  ethoxide  is  obtained  in  a  precisely  similar  manner.  A 
small  quantity  of  crystals  of  the  compound  EtKO  +  3EtOH  was 
obtained.     Heat  of  solution  of  the  ethoxide  at  12 — 15"  =  + 14-70  cal. 

CaHs-OH  liq.  +  ^KaO  solid  =  CaHg-OK  solid 

+  ^HoO  solid develops  +  22-28  cal. 

CaHs-OH  liq.  +  KHO  solid  =:  C^Hj-OK  solid 

-h  H,0  solid , „        +     1-79   „ 

C^Hs-OK  solid  +  H2O  liq.  =  CgHs'OH  liq.  + 

KHO  solid „        -    0-36 

CaHs-OH  liq.  +  K  solid  =  CzHs'OK  solid  + 

H  gas , „         +  35-66    „ 

CaHs-OK  solid  +  nCsHfi-OH  liq.  =  aHs-OK 

diss,  in  ^aHs-OHliq „         +  13-59   „ 

j 
The  values  for  the  potassium  compounds  agree  very  closely  with  \ 
those  obtained  previously  for  the  sodium  compounds,  and  the  values  J 
are  practically  the  same  with  both  ethyl  and  methyl  alcohol.  More-  ^ 
over  the  values  corresponding  with  the  action  of  potassium  and  I 
potassium  hydroxide  on  the  two  alcohols  agree  closely  with  those  ] 
corresponding  with  their  action  on  water.  j 

In  the  case  of  sodium  the  diiferences  between  the  heat  developed    ; 


J) 
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bj  its  action  on  the  two  alcohols  respectively,  and  on  water,  are  much 
greater  than  the  corresponding  differences  in  the  case  of  potassium, 
and  the  absolute  values  of  the  quantities  are  higher  with  sodium,  a 
result  which  is  due  to  the  fact  that  the  tendency  to  form  polyalcoholic 
alcoholates  is  much  greater  in  the  case  of  sodium.  Moreover,  the 
heats  of  formation  of  the  hydrates  of  potassium  hydroxide  are  much 
greater  than  those  of  the  corresponding  sodium  compounds. 

It  follows  that  the  alcoholates  of  potassium  ethoxide  or  methoxide 
dissolved  in  the  alcohols  are  practically  in  the  same  condition  as 
potassium  hydroxide  dissolved  in  water,  whilst  the  dissociation  of 
sodium  hydroxide  in  water  is  much  greater  than  that  of  sodium 
methoxide  and  ethoxide  in  the  alcohols.  C.  H.  B. 

Heats  of  Neutralisation  of  Glyceric  and  Camphoric  Acids. 

By  H.  Gal  and  E.  Wernre  (Compt.  rend.,  103,  1199—1200).— 
Glyceric  Acid,  0H'CH2-CH(0H)-C00H.— Heats  of  neutralisation  by 
the  first  and  second  equivalent  of  potassium  hydroxide  respectively 
+  11-334  cal.  and  +12427  cal. ;  total  +23-461  cal.  The  addi- 
tion of  a  third  equivalent  of  alkali  causes  no  further  thermal  dis- 
turbance. 

Camphoric  Acid,  C8Hu(COOH)2. — Heats  of  neutralisation  by  the 
first,  second,  and  third  equivalents  of  sodium  hydroxide  respectively, 
+  13-828  cal.;   +13*253  cal. ;   +0-0  cal.;  total  +27*081  cal. 

These  results  confirm  the  former  conclusion  that  the  total  heat  of 
neutralisation  of  hydroxy-acids  is  lower  than  that  of  acids  into  which 
the  hydroxyl-group  has  not  been  introduced.  C.  H.  B. 

Heats  of  Neutralisation  of  Malic  and  Citric  Acids  and  their 
Pyrogenic  Derivatives.  By  H.  Gal  and  E.  Werner  (Gompt.  rend.^ 
103,  1019—1022). 

Heat  of  Heat  of  solution 

nevitralisation.  at  about  20°. 

Maleic  acid   13310  x  2  -  4-438 

Fumaric  acid     13-299  x  2  -  5-901 

Citraconic  acid 13*511  x  2  —  2-793 

Mesaconic  acid 13-633  x  2  -  5-943 

Itaconic  acid 12-837  x  2  -  5-923 

Malic  acid 124       x  2 

Citric  acid 12-8       x  3 

The  heat  developed  by  neutralisation  is  practically  the  same  for 
each  acid  function  of  the  same  acid. 

In  all  cases,  with  the  exception  of  itaconic  acid,  the  heat  of  neutrali- 
sation of  the  pyrogenic  derivatives  is  about  2  cal.  greater  than  that 
of  the  generating  acid,  a  relation  similar  to  that  already  observed  in 
the  case  of  monobasic  acids  and  the  corresponding  hydroxy-acids 
(this  vol.,  p.  96).  The  pyrogenic  acids  derived  from  malic  acid  by 
the  loss  of  H2O,  and  from  citric  acid  by  the  loss  of  CO2  +  H2O,  no 
longer  contain  the  hydroxyl-group.  C.  H.  B. 
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Heat   of  Neutralisation  of    Meconic   and    Mellitic    Acids. 

By  H.  Gal  and  E.  Werner  {Gom'pt.  rend.,  103,  1141— 1142).— The 
heat  developed  by  the  action  of  successive  equivalents  of  sodium 
hydroxide  on  meconic  acid,  OH"C4(COOH)3  is  +  14*074  cal. ; 
+  13-611  cal.;   +8-369  cal. ;   +1-328  cal.  =  37-382  cal. 

The  heat  developed  by  the  action  of  sodium  hydroxide  on  mellitic 
acid,  a(C00H)6,  is  +15-040  cal. ;  +15-516  cal.;  +15-294  cal.; 
+  13-713  cal. ;   +12-793  cal. ;   +11-678  cal.  =  84-034  cal. 

The  heat  of  neutralisation  of  meconic  acid  is  less  than  that  of 
mellitic  acid,  probably  because  the  former  is  a  hydroxy-acid.  In  both 
cases  the  heat  of  neutralisation  diminishes  as  neutralisation  becomes 
more  complete.  The  values  for  mellitic  acid  show  that  if  neutral 
sodium  mellitate  is  evaporated  with  excess  of  hydrochloric  acid,  it 
will  lose  part  of  the  base  and  yield  an  acid  salt,  and  the  same  acid  salt 
will  be  obtained,  when  mellitic  acid  is  heated  with  a  solution  of 
an  alkaline  chloride.  The  values  obtained  for  mellitic  acid  are 
analogous  to  those  found  for  phosphoric,  sulphuric,  and  other  acids  in 
which  several  hydroxyl-groups  are  united  with  the  same  radicle. 

The  numbers  for  the  six  acid  functions  of  mellitic  acid  differ  more 
widely  than  would  have  been  expected  from  the  symmetrical  constitu- 
tion generally  assigned  to  this  acid.  C.  H.  B. 

Temperature  Regulator.  By  Gr.  W.  A.  Kahlbaum  {Ber.,  19, 
2860 — 2862). — An  improvement  on  Andreoe's  form  (^Ann.  Phys. 
Chem.  [2],  4,  164). 

Influence  of  Change  of  Atmospheric  Pressure  on  Boiling 
Point.  By  G.  W.  A.  Kahlbaum  (Ber.,  19,  3098  -3101).— With  the 
exception  of  Broch's  "  Temperatures  d'ebullition  de  I'eau  pure " 
(Trav.  et  Mem.  Bureau  Internat.  des  Poids  et  Mes.,  L,  A.,  43  (1881)), 
calculated  from  Hegnault's  observations  (Mem.  Acad.  Sci.,  21  (1847)), 
accurate  determinations  of  boiling  point  at  regular  intervals  of  pres- 
sure have  not  been  made. 

The  author  has  made  such  a  series  of  measurements  for  ether 
(sp.gr.  0'720).  The  ether  was  boiled  in  a  platinum  vessel,  the  heating 
being  as  uniform  as  possible  ;  and  to  avoid  possible  change  of  the 
zero  point  of  the  thermometer,  the  latter  was  wrapped  in  wadding  and 
transferred  to  a  vessel  of  boiling  ether  after  each  observation.  It 
was  thus  maintained  at  about  the  same  temperature  for  a  period  of 
four  months.  The  author  strongly  recommends  this  device.  By 
graphic  interpolation,  the  boiling  points  were  calculated  for  each  mm. 
of  pressure  from  721  to  750,  and  are  given  in  tabular  form.  Only 
relative,  not  absolute,  accuracy  is  claimed  for  them. 

A  comparison  of  this  table  with  Broch's  shows  that  within  the 
ordinary  limits  of  variation  of  atmospheric  pressure,  the  curves  of 
boiling  point  for  water  and  ether  are  practically  parallel.  Assuming 
this  to  be  true  for  other  liquids  whose  boiling  point  may  exceed  100° 
by  as  much  as  that  of  ether  falls  below  it,  the  author  gives  a  table  of 
corrections  of  observed  boiling  point  for  each  mm.  pressure,  for  liquids 
boiling  between  30°  and  170°,  of  which  the  following  is  a  condensed 
form — 
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Eetween  720—730  mm. 
730—740     „ 
740—750     „ 


=  +  0-038^ 
=  +  0-037 
=  +  0-037 


750—760  mm.  =  4-  0-037° 
760—770  „  =  -  0-036 
770—780     „     =  -  0-036 


or  a  mean  of  1°  for  eacli  2-69  mm.  This  agrees  with  Kopp's  result, 

1°  =  2-7   mm.  (Annalen,  34,  266)  ;  Landolt's   slightly  higher  figure, 

0043°  =  1  mm.  {Annalen,  Suppl.  Bd.  6,  175),  was  calculated  for 
lower  pressures.  Ch.  B. 

Boiling  Points  of  the  Fatty  Acids,  CaHiO,— C5H10O2.  By 
G.  W.  A.  Kahlbaum  iBer.,  19,  2863— 2865).— The  author  compares 
his  published  results  with  those  obtained  by  Bamsay  and  Young 
(Abstr.,  1886,  965),  and  by  Richardson  (Trans.,  1886,  761),  and 
points  out  their  close  agreement  for  pressures  varying  between  5  and 
50  mm.  This  he  regards  as  sufficient  answer  to  the  criticisms  of 
Ramsay  and  Young.  W.  P.  W. 

Vapour- tensions  of  Ethereal  Solutions.  By  E.  Raoult  (Compt. 
rend.,  103,  1125 — 1127). — The  author  has  carefully  measured  the 
vapour-tensions  of  ethereal  solutions  of  several  organic  compounds  at 
different  temperatures. 

Between  0°  and  25°,  the  difference  between  the  vapour-tension  of 
the  ethereal  solution  and  that  of  the  ether  is  exactly  proportional  to 
the  vapour-tension  of  pure  ether  at  the  particular  temperature.  For 
solutions  containing  from  1  to  5  mols.  of  the  substance  in  5000  grams 
of  ether,  the  difference  between  the  vapour-tension  of  the  solution 
and  that  of  pure  ether  is  proportional  to  the  amount  of  solid  in  solu- 
tion. The  relative  diminution  of  the  vapour-tension  caused  by  the 
solution  of  1  gram  of  the  substance  in  100  grams  of  ether  depends  on 
the  nature  of  the  substance.  The  molecular  reduction  of  the  vapour- 
tension  Jo  is  obtained  by  the  formula  k  =  -f- — ^   X  ^,  in  which/  is 

the  vapour-tension  of  ether,  /'  the  vapour- tension  of  the  solution, 
M  the  molecular  weight  of  the  substance,  and  P  the  amount  dissolved 
in  100  grams  of  ether.  It  is  found  that  if  a  gram-molecule  of  any 
compound  whatever  is  dissolved  in  100  grams  of  ether,  the  vapour- 
tension  of  the  ether  is  diminished  by  a  constant  fraction  of  its  normal 
value.  For  all  temperatures  between  0°  and  25°,  the  value  of  this 
fraction  is  0-71.  C.  H.  B. 

Apparatus  for  Measuring  the  Tension  of  Vapours.  By 
G.  W.  A.  Kahlbaum  (Ber.,  19,  2954— 2958).— The  essential  point  in 
this  apparatus  is  the  maintenance  of  a  uniform  temperature  by  the 
circulation  of  a  current  of  water  heated  in  a  vessel  exterior  to  the 
jacket.  W.  P.  W. 

Dissociation  of  Salts  containing  Water  of  Crystallisation. 
By  W.  Muller-Erzbach  (Ber.,  19,  2874 — 2876). — A  continuation  of 
the  author's  experiments  (Abstr.,  1885,  952  ;  1886,  10)  in  which  the 
relative  vapour- tensions  of  the  water  in  the  salts  and  of  pure  water 
are  compared.     The  following  salts  are  examined :  CaNaOs  -f  4H2O, 
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relative  tension  =  O'OG — O'O? :  CaNgOe  +  SHgO,  relative  tension 
=  0-10— 0-11  ;  after  the  loss  of  1  mol.  H2O,  this  fell  to  0-04.  The 
salt  obtained  by  dissolving  the  latter  in  a  fourth  molecular  proportion 
of  water  had  a  relative  tension  =  0'27 — 0'36  ;  after  2  mols.  H2O  had 
been  removed,  the  tension  fell  to  008 — 0*07,  and  reached  0"04  before 
the  last  traces  of  water  were  removed.  The  author  reg-ards  this 
variation  in  the  tension  required  to  separate  the  different  proportions 
of  the  water  from  the  solution  as  affording  good  evidence  of  the 
existence  of  a  molecular  compound  in  the  liquid.  With  Srli^aOe  + 
4H2O,  the  relative  tension  at  12*4°  was  0'61 ;  ZnNaOe  +  6H2O,  relative 
tension  =  018  at  12-1°,  after  the  loss  of  2H2O  this  fell  to  0'025,  and 
became  imperceptible  when  a  salt  containing  3  mols.  H2O  was  left. 
BaHsOa  +  8H2O  lost  1  mol.  H2O  with  a  relative  tension  =  0-88— 0*92, 
5  more  mols.  H2O  were  lost  when  it  fell  to  0"18 — 0*22,  and  a 
diminution  to  0*10  to  0*12  accompanied  the  separation  of  a  seventh 
mol.  H.iO ;  1  mol.  H2O  remaining  combined  with  the  salt. 
SrHaOs  +  8H2O  lost  1  mol.  H2O  with  a  relative  tension  =  0*73  at 
17*6°,  and  a  further  6  mols.  H2O  with  a  relative  tension  =  0*27  at 
18"5°,  1  mol.  H2O  remaining  combined  with  the  hydroxide. 

W.  P.  w. 

Dissociation  of  Copper  Sulphate.  By  W.  Muller-Erzbach 
(Ber.,  19,  2877— 2879).— In  this  paper,  it  is  pointed  out  that  H. 
Lescoeur,  working  with  a  different  method  and  at  higher  temperatures, 
has  arrived  at  results  (this  vol.,  p.  100)  which  agree  exactly  with  those 
previously  obtained  by  the  author  (Abstr.,  1886,  10).  Lescoeur,  in 
his  criticisms  on  the  author's  earlier  experiments  (Abstr.,  1884,  952), 
has  overlooked  these  more  recently  published  experiments  on  the 
dissociation  of  copper  sulphate.  W.  P.  W. 

The  Relation  between  the  Efflorescence  and  Deliquescence 
of  Salts  and  the  Maximum  Vapour-tensions  of  their  Saturated 
Solutions.  By  H.  Lescceur  {Gompt.  rend.,  103,  1260— 1263).— The 
presence  of  a  few  tenths  of  a  per  cent,  of  water  over  and  above  that 
which  is  actually  combined  with  the  salt,  is  sufHcient  to  give  the 
maximum  vapour-tension  of  its  saturated  solution.  In  order  that 
a  salt  may  be  deliquescent,  the  maximum  vapour-tension  of  its  satu- 
rated solution  must  be  lower  than  that  of  the  aqueous  vapour  in  the 
atmosphere.  The  following  table  gives  the  vapour-tensions  of  the 
saturated  solutions,  and  may  be  termed  the  scale  of  deliquescence 
at  20°  :— 


Potassium  nitrate  ....  15  mm. 

Potassium  chloride    .  .  13*55  mm. 

Sodium  acetate  (cryst.)  12*4      „ 

Iodic  acid 11*6      „ 

Strontium  chloridf.  .  . .  11*5       „ 

Sodium  nitrate 11*15    „ 

Sodium  chromate  ....  10"6      ,, 

Calcium  nitrate 9  3       ,, 

Ammonium  nitrate    ..      9*1       „ 


Strontium  bromide.  .  9*1 

Potassium  carbonate  6*9 

Magnesium  chloride  5*75 

Calcium  chloride  .  .  .  5*6 

Potassium  acetate  . .  39 

Arsenic  anhydride  .  .  2*3 

Sodium  hydroxide  .  .  I'O 

Potassium  hydroxide  0*8 
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On  the  other  hand,  if  the  vapour-tension  of  a  hydrated  salt  is 
greater  than  that  of  the  aqueous  vapour  in  the  air,  the  salt  will  be 
efflorescent.  The  following  table  furnishes  a  scale  of  efflorescence 
at  20°  :— 

Sodium  arsenate,  Na^HAsOi  +  I2H2O 16*0  mm. 

sulphate,  Na,S04  +  IOH2O 13-9  „ 

phosphate,  N'a2HP04  +  I2PI2O 13-5  „ 

acetate,  NaCo.H.Oa  +  3H2O    12-4  „ 

carbonate,  Na-COa  +  IOH2O 12-1  „ 

phosphate,  NasHPOi  +  7H2O    9-0  „ 

Cupric  sulphate,  CuSOi  +  5H2O 6*0  „ 

Strontium  hydroxide,  SrH203  +  8H2O 5'G  ,, 

chloride,  SrCla  +  6H2O 5-6  „ 

Nickel  chloride,  NiCL  +  6H2O    4-6  „ 

Sodium  arsenate,  Na2HAs04  +  7H2O 4  6  „ 

Barium  hydroxide,  BaHsOa  +  8H2O 4-2  „ 

Boric  acid,  H3BO3,  about 20  „ 

Strontium  bromide,  SrBr2  +  6H2O,  about 1*8  ,, 

Oxalic  acid,  H2C0O4  +  2H2O,  about. 1-3  ., 

C.  H.  B. 

Density  of  Weak  Aqueous  Solutions  of  Certain  Salts.  By 
J.  Gr.  McGregor  (Ghem.  News,  55,  3 — 6), — Experiments  have  been 
made  to  decide : — 1.  Whether  or  not  there  are  solutions  of  salts, 
given  volumes  of  which  are  less  than  the  volumes  of  the  water 
they  contain.  2.  How  the  density  of  very  weak  solutions  varies  with 
their  strength.  Anhydrous  copper  sulphate  has  already  been  shown 
to  form  weak  solutions  exhibiting  the  first  property.  Experiments 
with  zinc  sulphate,  magnesium  sulphate,  and  calcium  chloride  now  show 
that  these  salts  do  not  behave  in  this  manner,  but  that  the  solutions 
they  form  are  always  of  greater  volume  than  the  water  they  contain. 
The  strength  of  the  solutions  examined,  varied  in  the  case  of  zinc 
sulphate  from  0*186  to  2*&95  per  cent,  of  the  salt;  of  magnesium 
sulphate  from  0"191  to  1*132  ;  of  calcium  chloride  from  0*191  to  1*320 
per  cent.  With  regard  to  the  density  of  the  solutions  :  with  the 
zinc  and  magnesium  salt,  the  increase  in  density  is  nearly  in  direct 
proportion  to  the  percentage  of  salt  in  solution,  whereas  with  calcium 
chloride  the  rate  of  increase  of  density  with  concentration  diminishes  as 
the  percentage  of  salt  in  solution  increases.  The  mode  of  experimenting 
is  fully  described  and  the  results  are  tabulated.  D.  A.  L. 

Cohesion  and  Submersion  Figures.  By  0.  Tomlinson  (Ghem. 
News,  55,  1  —  2). —  Referring  to  a  paper  by  Ackroyd  on  this  subject 
(Abstr.,  1886,  971),  the  author  recalls  the  work  of  Rogers  and  his  own 
work  in  the  same  direction.  In  1864,  he  published  papers  on  "  Sub- 
mersion Figures  "  produced  by  a  large  variety  of  liquids,  and  diagrams 
were  given  illustrating  the  formation  and  structure  of  these  liquid 
"rolling  rings,"  and  also  of  aerial  "rolling  rings."  Reference  is 
also  made  to  other  work  on  the  same  subject,  to  the  modes  of  exhi- 
biting vortex  rings  at  the  lecture  table,  and  to  the  author's  researches 
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on  the  action  of  nuclei  and  porous  bodies  in  liberating  vapour  from 
boiling  liquids.  D.  A.  L. 

Weight  of  Drops  and  their  Relation  to  the  Constants  of 
Capillarity  and  the  Capillary  Meniscus  Angle.  By  J.  Traube 
(J.pr.  Ghem.  [2],  34,  515—538;  compare  this  vol.,  p.  101).— From 
the  results  obtained  with  water  and  with  solutions  of  alcohol  of  dif- 
ferent strengths,  the  author  concludes  that  the  weight  of  drops  and 
their  capillary  constants  decrease  with  the  increasing  curvature  of  the 
surface  of  formation  of  the  drops  ;  this  decrease  does  not,  however, 
begin  before  a  certain  degree  of  curvature,  which  is  different  for 
diiferent  liquids.  The  decrease  of  the  weight  of  drops  in  the  case  of 
different  liquids  is  not  proportional  to  the  increase  of  curvature,  but 
appears  to  be  the  greater  the  smaller  the  capillary  constants  of  the 
liquid.  He  also  finds  that  the  edge-angle  of  the  meniscus  of  drops  of 
ditferent  liquids  is  equal  or  proportional  to  the  meniscus  angle  of  the 
same  liquid  in  capillary  tubes. 

The  author  also  made  a  series  of  determinations  with  solutions  of 
alcohols  and  acids  of  different  strengths,  observing  in  each  case  the 
time  which  was  necessary  for  the  formation  of  a  drop  from  a  capillary 
tube  and  also  the  time  necessary  for  the  formation  of  a  drop  plus  the 
curved  surface  of  its  meniscus;  by  working  out  the  proportion 
between  these,  he  found  that  the  ratio  of  the  time  of  formation 
between  the  curved  surface  of  the  drop-meniscus  and  the  drop 
increases  with  the  increasing  radius  of  the  tube  ;  and  that  the  drop- 
meniscus  in  general  increases  in  proportion  to  the  drop  with  increasing 
concentration  of  the  solution  ;  that  is,  with  decreasing  cohesion.     The 

T„ 
difference  in  the  quotient  j^  decreases  with  increasing  concentration 

(T^  =  time  of  formation  of  the  drop-meniscus,  T^  =  that  of  the  drop) ; 
therefore,  curves  constructed  with  the  concentrations  (as  abscissae) 
and  these  quotients  are  concave.  With  compounds  of  an  homologous 
series,  and  equal  concentration,  the  drop-meniscus  increases  with  the 
molecular  weight  of  the  dissolved  substance.  The  determination  of 
the  size  of  the  drop-meniscus  was  made  in  order  to  see  if  any  con- 
clusion regarding  the  meniscus  angle  could  be  drawn  from  their 
respective  sizes.  The  results  showed  that — 1.  The  volume  of  the 
drop-meniscus  and  the  top  meniscus  angle,  which  the  tangential 
planes,  formed  by  the  last  particles  of  the  curved  surface  of  the  drop- 
meniscus,  form  with  the  horizontal  tube  wall,  decreases  with  in- 
creasing concentration  of  the  solution,  like  the  meniscus  angle  in 
capillary  tubes.  2.  For  substances  of  an  homologous  series,  in  solu- 
tions of  equal  strength,  the  volume  of  the  drop-meniscus  decreases 
with  the  increasing  molecular  weight  of  the  dissolved  substance,  as 
do  also  the  top  edge  of  the  angle  of  the  drop-meniscus,  and  the 
meniscus  in  capillary  tubes. 

In  conclusion,  the  author  considers  that  Laplace's  hypothesis, 
according  to  which  the  meniscus  angle  for  wetting  liquids  is  equal  to 
<>,  cannot  be  maintained  in  view  of  the  results  obtained  by  the  direct 
measurement  of  the  capillary  meniscus  at  different  temperatures,  and 
by  the  measurement  of  drops ;  moreover,  one  of  the  most  important 
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theories  of  capillarity  can  only  be  maintained  if  tbe  finiteness  of  the 
meniscus  angle  is  accepted. 

Wilhelmy's  important  law  of  the  constancy  of  the  meniscus  angle 
cannot  be  accepted  in  its  universality,  since  the  size  of  this  angle 
appears  to  depend  on  the  temperature  of  the  liquid  and  the  curvature 
of  the  walls  of  the  tube.  Moreover,  the  meniscus  angle,  which  the 
surface  of  a  drop  forms  with  a  horizontal  glass  surface,  is  not,  as 
Quincke  supposes,  equal  to  that  which  is  enclosed  by  the  meniscus 
surface  in  tubes  witli  a  vertical  partition.  The  one  is  perhaps  the 
complement  of  the  other.  G.  H.  M. 

Volatilisation  of  Dissolved  Substances  during  the  Evapora- 
tion of  the  Solvent.  By  P.  M.  Delacharlonnt  (Gompt.  rend.,  103, 
1128 — 1129). — Concentrated  solutions  of  sulphuric  acid,  sodium 
hydroxide,  sodium  carbonate,  and  ferric  sulphate  were  heated  at  65 — 
70°  in  vessels  closed  by  inverted  funnels.  In  a  few  hours,  the  fact  that 
some  of  the  dissolved  substance  had  been  carried  off  in  the  vapour  of 
the  solvent  was  easily  recognised  by  means  of  suitable  test-papers 
which  had  been  placed  in  the  apex  of  each  funnel.  Even  at  the 
ordinary  temperature,  the  papers  had  distinctly  changed  after  four  or 
five  days. 

Acid  solutions  of  alum  and  of  ferrous  sulphate  at  the  ordinary  tem- 
perature gave  similar  results. 

There  is  no  evidence  of  the  actual  carrying  off  of  solid  particles ; 
the  colour  of  the  test-papers  was  uniform,  and  not  in  streaks  or 
patches.  C.  H.  B. 

The  Periodic  Law.  By  W.  Spring  (Ber.,  19,  3092— 3093).— A 
question  of  priority  with  regard  to  Emerson  Reynolds's  illustration  of 
this  law  (Chem.  News,  54,  1). 


Inorganic   Chemistry. 


Formation  of  Active  Oxygen  in  the  Atmosphere,  and  its 
Connection  with  the  Electric  Phenomena  of  the  Air  and  the 
Production  of  Storms.  By  C.  Wurster  (Ber.,  19,  3208—3217).— 
Observations  made  by  the  author  lead  him  to  conclude  that  ozone  is 
formed  in  the  air  by  the  action  of  sunlight  on  clouds.  When  clouds 
are  continually  formed  from  above,  they  all  become  laden  with  ozone, 
whilst  when  they  form  from  below  only  the  upper  layer  will  contain 
much  ozone.  In  the  former  case,  the  accumulation  of  ozone  causes 
the  clouds  to  become  strongly  negatively  electric,  and  so  gives  rise  to 
thunderstorms.  N.  H.  M. 

Formation  of  Active  Oxygen  in  Paper.  By  C.  Wurster  {Ber., 
19,  3217 — 3218). — The  yellow  and  brown  colour  acquired  by  some 
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papers  is  due  to  the  action  of  active  oxygen  on  tlie  resin  used  in  siz- 
ing the  paper,  or  in  some  cases  on  the  woody  matter  present  in  the 
paper.  By  means  of  dimethylparaphenylenediamine  paper  (this  vol., 
p.  298),  the  presence  and  even  the  percentage  amount  of  woody  matter 
can  be  determined  in  a  paper.  When  the  moist  dimethylpara- 
phenylenediamine paper  is  pressed  between  paper  containing  wood,  it 
acquires  a  deep  red  colour.  Ordinary  sized  paper  merely  turns  it  a 
delicate  rose  colour.  N.  H.  M. 

Phosphorus  Pentafluoride.  By  H.  Motssan  (Compt.  rend.,  103, 
1257 — 1260). — Perfectly  dry  phosphorus  pentafluoride  confined  over 
mercury  is  not  decomposed  by  the  action  of  induction  sparks  40  mm. 
in  length,  a  result  which  agrees  with  Thorpe's  earlier  observation. 
With  sparks  150 — 200  mm.  in  length,  however,  the  gas  is  decomposed 
into  phosphorus  trifluoride  and  fluorine,  the  latter  at  once  attacking 
the  glass  and  the  mercury. 

Phosphorus  pentafluoride  yields  no  trifluoride  w^hen  heated  to  dull 
redness  with  an  excess  of  phosphorus.  In  this  respect,  its  behaviour 
differs  from  that  of  the  pentachloride.  It  is  not  affected  by  sulphur 
vapour  at  440°,  nor  by  iodine  vapour  at  500°.  In  presence  of 
a  minute  trace  of  water,  it  attacks  glass,  with  formation  of  silicon 
fluoride  and  phosphorus  oxyfluoride,  whilst  the  alkalis  in  the  glass  are 
converted  into  phosphates  or  fluorphosphates. 

In  order  to  analyse  the  gas,  a  measured  volume  was  absorbed  in 
water  in  a  platinum  vessel,  treated  with  nitric  acid  and  molybdic 
solution,  and  the  phosphorus  finally  weighed  as  magnesium  pyrophos- 
phate. Another  method  consists  in  absorbing  a  measured  volume  in 
potassium  hydroxide  solution,  w^hich  is  mixed  with  some  pure  silica, 
evaporated  to  dryness,  mixed  with  concentrated  sulphuric  acid,  and 
heated  until  vapours  of  this  acid  begin  to  come  off.  The  liquid  is 
then  diluted,  made  alkaline  with  ammonia,  and  the  phosphorus  pre- 
cipitated as  magnesium  ammonium  phosphate. 

The  results  agree  with  the  formula  PF5 ;  the  first  method  is  the 
most  accurate.  C.  H.  B. 

Ccmpounds  of  Selenious  and  Arsenious  Anhydrides  with 
Sulphuric    Anhydride :     Isolation    of    Sulphuric    Anhydride. 

By  R.  Weber  (Ber.,  19,  3185— 3190).— When  selenious  anhydride  is 
warmed  with  very  carefully  purified  sulphuric  anhydride,  it  dissolves 
therein,  and  if  the  excess  of  sulphuric  anhydride  is  distilled  off"  at  60 
— 70°,  a  crystalline  compound,  Se02,S03,  is  left.  This  substance  is 
decomposed  by  a  temperature  of  100°,  sulphuric  anhydride  being- 
evolved.     Water  decomposes  it  with  great  violence. 

In  like  manner,  sulphuric  anhydride  dissolves  arsenious  anhydride. 
If  the  excess  of  sulphuric  anhydride  is  distilled  off"  at  60°,  a  compound 
of  the  formula  As203,6S03  is  left;  if  the  distillation  is  continued  at 
100°,  the  residue  has  the  formula  As203,3S03.  These  compounds  are 
quite  distinct  from  the  compound  As203,S03  discovered  by  Reich  in 
1863  in  the  Freiberg  smelting  works. 

The  author  states  that  the  specimens  of  pure  sulphuric  anhydride 
previously  obtained  and  described  (this  Journal,  1877,  ii,   164)  still 
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retain  their  original  character,  melting  and  resolidifying  at  15°,  and 
showing  no  signs  of  formiDg  allotropic  modifications.  He  is  still  of 
opinion  that  the  various  modifications  of  sulphuric  anhydride  are  all 
due  to  the  presence  of  traces  of  moisture.  He  describes  further  pre- 
cautions for  obtaining  absolutely  pure  anhydride,  and  considers  the 
best  method  to  be  to  cohobate  carefully  purified  sulphuric  anhydride 
with  phosphoric  anhydride  in  a  slight  modification  of  the  bent  and 
sealed  distilling  tube  previously  described  (loc.  cit.).  After  continued 
cohobation,  the  sulphuric  anhydride  will  remain  liquid  down  to  15", 
even  in  contact  with  the  phosphoric  anhydride.  Finally  the  sulphuric 
anhydride  may  be  distilled  over  into  the  opposite  end  of  the  distilling 
tube,  and  this  then  sealed  off  without  the  air  being  able  to  come  in 
contact  with  the  inside  of  the  tube.  Phosphoric  anhydride  forms  a 
compound  P205,3S03,  which  crystallises  out  from  the  excess  of  sul- 
phuric anhydride.  This  compound  decomposes  at  the  boiling  point  of 
sulphuric  anhydride.  L.  T.  T. 

Behaviour  of  Iodine  with  Realgar  and  Arsenic  lodosulphide. 

By  R.  Schneider  (J.pr.  Chem.  [2],  34,  505 — 514). — Arsenious  iodo- 
sulphide,  Asl3,AsoS3,  is  prepared  by  heating  together  either  a  mixture 
of  realgar  (1  mol.)  and  iodine  (2  atoms)  with  the  least  possible  access 
of  air,  or  a  mixture  of  3  parts  arsenious  iodide  with  I'G  parts  of  arsenic 
trisulphide.  It  forms  an  amorphous,  vitreous  mass  with  conchoidal 
fracture,  and  is  of  a  dark  red  or  reddish-brown  colour.  It  is  not  acted 
on  by  the  air  at  ordinary  temperatures.  When  heated  at  100°,  it 
softens,  and  boils  at  a  higher  temperature  without  evolution  of 
iodine  vapour,  but  with  partial  decomposition  into  arsenious  iodide  and 
sulphide.  It  is  insoluble  in  hot  and  cold  alcohol,  ether,  carbon  bisul- 
phide, and  chloroform.  Hot  water  slowly  decomposes  it  with  forma- 
tion of  hydriodic  acid.  Boiling  hydrochloric  acid  slowly  decomposes 
it  with  evolution  of  iodine.  When  boiled  with  concentrated  sulphuric 
acid,  it  gives  off  iodine,  sulphur  and  sulphurous  anhydride.  Potassium 
and  ammonium  hydroxides  dissolve  arsenious  iodosulphide  to  a  colour- 
less liquid,  from  which  dilute  acids  precipitate  arsenious  sulphide, 
whilst  the  whole  of  the  iodine  and  part  of  the  arsenic  remain  in 
solution.  When  treated  wdth  an  ammoniacal  solution  of  silver  nitrate, 
it  is  decomposed,  forming  silver  iodide,  sulphide,  and  arsenite.  This 
reaction  affords  a  means  of  determining  the  composition  of  the 
substance. 

When  realgar  is  shaken  with  a  solution  of  iodine  in  carbon  bi- 
sulphide, and  iodine  is  added  in  small  quantities  until  the  whole  of 
the  realgar  is  dissolved  (1  mol.  realgar  requires  6  atoms  iodine),  and 
the  solution  then  evaporated,  arsenious  iodide  separates,  partly  in 
hexagonal  plates  and  partly  in  rhombohedrous,  mixed  with  long 
prisms  of  sulphur.  Also,  when  a  mixture  of  realgar  (1  mol.)  with 
iodine  (6  atoms)  is  heated,  and  the  resulting  mass  is  dissolved  in 
carbon  bisulphide,  arsenious  iodide  and  sulphur  are  formed. 

G.  H.  M. 

Arsenic  Pentasulphide.  By  L.  W.  McCay  (Chem.  News,  -^54, 
287). — When  a  solution  of  an  alkaline  arsenate  strongly  acidified 
with  hydrochloric    acid    and    saturated    with   hydrogen    sulphide    is 
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heated  in  a  closed  vessel  at  100°  for  one  hour,  the  arsenate  is  com- 
pletely converted  into  pentasulphide.  It  contains  no  trisulphide,  and 
if  due  precautions  have  been  taken  to  exclude  air,  no  free  sulphur. 
Pure  arsenic  pentasulphide  is  lemon-yellow  in  colour,  does  not  yield 
any  sulphur  to  carbon  bisulphide,  and  dissolves  in  ammonia  without 
separation  of  sulphur.  When  the  ammoniacal  solution  is  agitated 
with  silver  nitrate  and  filtered,  a  clear  filtrate  is  obtained,  from 
which  nitric  acid  precipitates  silver  arsenate.  The  formation  of 
arsenic  pentasulphide  in  this  manner  confirms  Bunsen's  results,  he 
having  obtained  it  by  the  action  of  hydrogen  sulphide  on  hot  solutions 
of  arsenic  compounds.  D.  A.  L. 

Carbonic  Anhydride  in  the  Atmosphere.  By  R.  Blochmann 
(Annahn,  237,  39 — 90). — The  author  gives  an  account  of  the  various 
methods  which  have  been  used  for  the  estimation  of  the  carbonic 
anhydride  in  the  atmosphere  from  the  time  of  Saussure  to  the  present 
day.  It  is  pointed  out  that  Pettenkofer's  method  yields  too  high 
results ;  the  normal  amount  of  carbonic  anhydride  in  10,000  volumes 
of  air  is  8,  not  4  volumes.  The  author  describes  a  modification  of 
Pettenkofer's  method,  which  permits  of  the  baryta-water  being 
filtered  through  asbestos  and  titrated  without  coming  into  contact 
with  the  air  of  the  atmosphere.  A  double  burette  of  special  construc- 
tion is  required.    Drawings  of  the  apparatus  are  given  in  the  original. 

w.  c.  w. 

Bimetallic  Phosphates.  By  A.  Joly  {Gompt.  rend.,  103,  1129 — 
1132). — The  action  of  disodium  hydrogen  phosphate  on  solutions  of 
metallic  salts  varies  with  the  conditions,  and  with  the  nature  of  the" 
metal.  In  some  cases,  with  silver  nitrate  for  instance,  an  amorphous 
])recipitate  of  the  tribasic  phosphate  is  at  once  produced;  in  others,  a 
gelatinous  monophosphate  is  at  first  precipitated,  and  this  gradually 
passes  into  a  crystalline  diphosphate.  In  the  case  of  the  alkaline 
earths  and  manganese,  the  first  stage  in  the  reaction  is  represented  by 
the  equation  ^NasHPOi  -\-  4M"Cl2  =  Ma'^PO^z  +  M"H4(P04)2  + 
8NaCI. 

The  monophosphates  decompose  in  presence  of  water  with  a  rapidity 
which  depends  on  the  nature  of  the  metal  and  the  concentration  of 
the  solution  (Abstr.,  1884,  556). 

In  some  cases,  there  is  an  intermediate  reaction,  the  gelatinous 
monophosphate  becoming  crystalline.  This  is  the  final  stage  of  the 
reaction  if  the  conditions  are  such  as  to  prevent  the  formation  of  a  di- 
phosphate. The  diphosphates  decompose  at  100°  into  crystalline 
tribasic  phosphates  and  the  free  acid,  and  at  the  ordinary  temperature 
the  reverse  change  takes  place  to  a  greater  or  less  extent.  These 
facts  indicate  that  the  intermediate  phosphates  described  by  various 
authors  are  in  reality  mixtures.  The  precipitation  of  silver  phosphate 
may  be  regarded  as  taking  place  in  two  stages,  the  first  products 
being  the  trisilver  phosphate  and  the  monophosphate,  the  latter  im- 
mediately decomposing  into  the  tribasic  salt  and  the  free  acid,  which 
limits  the  extent  of  the  reaction.  The  formation  of  disilver  phosphate 
is  impossible  under  these  conditions,  since  this  salt  is  immediately  de- 
composed by  water  (this  vol.,  p.  215). 
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In  the  case  of  hjpopliosplioric  acid,  the  precipitate  is  at  first  a 
gelatinous  bibasic  phosphate,  which  rapidly  changes  into  a  crystalline 
monobasic  phosphate  (Abstr.,  1886,  200,  408,  593,  662). 

C.  H.  B. 

Silver  Phosphates  and  Arsenates.  By  A.  Joly  (Compt.  rend., 
103,  1071 — 1074). — Precipitated  and  amorphous  silver  phosphate  dis- 
solve in  phosphoric  acid  solution,  the  solubility  increasing  with  the 
concentration  of  the  acid  and  the  temperature.  If  a  liquid  containing 
less  than  38  parts  of  phosphoric  anhydride  to  100  parts  of  water  is 
saturated  with  silver  phosphate  at  80"  and  allowed  to  cool,  it  deposits 
trisilver  phosphate  in  pale-yellow,  rhombic  dodecahedrons  modified  by 
faces  of  the  icositetrahedron.  The  mother-liquor  deposits  no  more 
crystals  on  standing,  but  will  dissolve  a  further  quantit}^  of  amor- 
phous silver  phosphate  if  heated,  and  thus  the  same  solution  of  phos- 
phoric acid  can  be  used  for  the  crystallisation  of  an  unlimited  quantity 
of  silver  phosphate. 

If  the  solution  contains  40  parts  of  phosphoric  anhydride  to  100 
parts  of  water,  it  deposits  disilver  hydrogen  phosphate,  Ag2HP04,  in 
colourless  crystals  derived  from  a  hexagonal  prism.  They  generally 
form  long  prisms  with  rhombohedral  terminations.  In  contact  with 
water  or  alcohol,  they  become  yellow,  and  decompose  into  trisilver 
phosphate  and  phosphoric  acid,  but  they  are  not  aftiected  by  ether.  If 
the  concentration  of  the  phosphoric  acid  solution  difi'ers  much  from 
the  strength  given,  the  product  is  a  mixture  of  crystals  very  difiicult 
to  parity. 

When  the  crystals  of  disilver  hydrogen  phosphate  are  heated  to 
110 — 150°,  they  yield  silver  pyrophosphate,  Ag^PaO;,  which  can  also 
be  obtained  by  heating  the  syrupy  solution  of  the  silver  phosphate  to 
the  same  temperature.  Hurtzig  and  Geuther  obtained  the  same  com- 
pound by  adding  ether  to  the  solution  which  had  been  heated.  The 
pyrophosphate  is  not,  however,  formed  in  the  wet  way  as  these 
authors  supposed,  since  under  the  given  conditions  of  concentration, 
the  fused  acid  salt,  and  not  its  solution,  is  decomposed.  The  experi- 
ment simply  shows  that  disilver  hydrogen  phosphate  yields  the  pyro- 
phosphate at  a  lower  temperature  than  that  at  which  phosphoric  acid 
is  converted  into  pyrophosphoric  acid. 

Silver  arsenate  is  much  less  soluble  than  the  phosphate  in  the  free 
acid.  If  the  solution  contains  less  than  70  parts  of  arsenic  anhydride 
to  100  parts  of  water,  the  solution  saturated  with  amorphous  silver 
arsenate  at  80°  deposits  very  brilliant,  black,  opaque  crystals  of  tri- 
silver arsenate,  which  are  unmodified  rhombic  dodecahedra. 

A  solution  of  arsenic  acid  of  the  composition  HsAsOi  +  H2O,  when 
saturated  with  silver  arsenate,  yields  white  monoclinic  crystals  of 
silver  dihydrogen  arsenate,  a  compound  which  is  very  readily  pre- 
pared. It  is  decomposed  into  trisilver  arsenate  and  arsenic  acid  by  a 
trace  of  water,  and  if  heated  to  100°  yields  silver  metarsenate  in  the 
form  of  a  white  powder  which  absorbs  water  very  slowly.  Before 
losing  water,  the  crystals  of  the  acid  salt  become  red,  probably  owing 
to  the  formation  of  arsenic  acid  and  disilver  hydrogen  arsenate, 
Ag2HAs04.  In  fact,  if  a  solution  from  which  silver  dihydrogen  arse- 
nate will  crystallise  is  saturated  with  silver  arsenate  at  a  tempera- 
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tnre  a  little  below  100°,  it  deposits  orange-red  hexagonal  prisms  with 
rhombohedral  terminations.  Their  form  agrees  with  that  of  disilver 
hydrogen  phosphate,  and  indicates  that  they  are  disilver  arsenate,  but 
they  could  not  be  purified. 

When  a  syrupy  solution  of  silver  arsenate  in  arsenic  acid  is  heated 
above  100",  it  yields  a  white  granular  powder  similar  in  appearance  to 
the  compound  Ag>0,2As205,  described  by  Hurtzig  and  Greuther. 

C.  H.  B. 

Solubility  of  Silver  Chromate  in  Ammonium  Nitrate.  By 
R.  ¥.  Carpenter  (/.  Soc.  Chem.  Ind.,  5,  286). — It  is  found  that  on 
treating  freshly  precipitated  silver  chromate  with  a  strong  solution  of 
ammonium  nitrate,  the  solution  instantly  assumes  a  bright  yellow 
colour  in  the  cold.  On  warming,  the  rate  of  solution  rapidly  increases 
up  to  the  boiling  point ;  on  cooling,  the  silver  chromate  crystallises 
out  in  needle-shaped  crystals.  In  a  paper  by  Gr.  Biscaro  (Chem. 
News,  53,  67)  "  On  a  Detect  in  the  Volumetric  Estimation  of  Chlorine 
by  Mohr's  Process,"  it  was  stated  that  "  if  nitrates,  especially  those 
of  the  alkalis  and  alkaline  earths,  are  simultaneously  present,  the  pre- 
cipitation of  the  red  silver  chromate  often  takes  place  too  late,"  a 
circumstance  which  the  author  considers  to  be  fully  explained  by  the 
above  experiments.  The  subjoined  table  gives  the  results  of  some 
experiments  made  to  determine  the  relative  solubility  of  silver  chro- 
mate in  the  nitrates  of  potassium,  sodium,  ammonium,  and  magne- 
sium in  cold  and  hot  strong  solutions  :  — 

One-tenth  normal  silver 


nitrat 

e  added.                 Grains  of  silver  chromate 

10°. 

100°.                        solution. 

Pure  water 

0-05  c.c. 

0-25  c.c.               0  064 

Sodium  nitrate  .  .  .  . 

0-05    „ 

0-25   „                0-064 

Potassium  nitrate  . 

0-10   „ 

0-75   „                 0-192 

Ammonium  nitrate 

0-07   „ 

1-25    „                0-320 

Magnesium  nitrate. 

.      0-35    „ 

1-00   „                0-256 

50  grains  of  each  of  the  above  salts  were  dissolved  in  100  c.c.  of 
water,  and  the  amount  of  decinormal  silver  nitrate  solution  taken  to 
obtain  the  reaction  with  potassium  chromate  is  given  in  the  table.  In 
the  last  three  cases,  the  author  has  deducted  the  amount  of  silver 
chromate  dissolved  by  the  water  alone,  and  has  given  the  araouiit 
due  to  the  solvent  action  of  the  respective  nitrates.  From  all  these, 
the  silver  chromate  crystallised  out  again  on  cooling.  D.  B. 

Tetracalcium  Phosphate  and  Basic  Converter  Slag.     By  E. 

Jensch  {Ber.y  19,  3093 — 3101). — It  has  been  generally  assumed  that 
the  phosphoric  acid  in  basic  converter  slag  is  present  as  t-etracal- 
cium  phosphate.  The  author  has  endeavoured  to  prepare  such  a 
phosphate  by  heating  tricalcium  phosphate  with  calcium  carbonate  to 
a  high  temperature.  He  has  failed  to  obtain  a  crystalline  substance 
such  as  is  frequently  seen  in  the  basic  slag,  but  at  the  same  time  the 
properties  of  the  tricalcium  phosphate  are  so  altered  as  to  indicate 
some  chemical  change  having  occurred. 

The  following  analyses  of  basic  slag  are  quoted: — I.  Mean  results 
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for  the  slag  of  all  German  works  (Hasenclever).  II.  Mean  of 
12  analyses  of  slag  from  tlie  steel  works  at  Friedenshiitte.  III.  Mean 
of  four  analyses  of  slag  from  Witkowitz. 

P2O5.  CaO.  MgO.  IFeO.  Fe^O^.  AUOs-  MnO.      S.       SO3.  SiOs- 

I.  17-25  48-29  4-89  9*44  3-78     2-04  3-91    0-49  0-22  7-96 

11.  18-93  54-87  4-90  8-83  5-20     3-51  0-51    0-44     —  6-85 

III.  16-86  49-45  1-26  9-88  5-96     2-17  2-93    0-61  0-10  10-08 

The  author  considers  that  II  may  be  regarded  as  consisting  of — 

P205,4CaO.       Mn203,3CaO.        re203,3CaO.  Si02,2CaO.  CaS. 

48-78  1-20  30-77  19-59  0-99 

With  regard  to  the  statement  frequently  made,  that  a  large  propor- 
tion of  the  phosphorus  is  present  in  the  form  of  iron  phosphide,  the 
author's  results  show  that  at  most  only  1*5  per  cent,  can  be  present  in 
this  form,  and  that  even  this  is  rendered  soluble  in  the  soil. 

A.  J.  G. 

The  Determination  of  Water  in  the  Hydrates  of  Strontium 
Oxide.  By  C.  Scheibler  (Ber.,  19,  2865— 2868).— A  controversial 
paper,  in  which  the  author  rejects  the  deduction  drawn  by  C.  Heyer 
(this  vol.,  p.  108),  as  evidence  of  the  existence  of  a  dihydrate  of 
strontium  oxide.  It  is  also  pointed  out  that  Heyer's  method  for  the 
determination  of  water  in  the  dihydrate  has  only  a  limited  value,  since 
it  is  inapplicable  to  the  monohydrates  of  the  alkaline  earths  and  to  the 
dihydrate  of  barium  oxide.  W.  P.  W. 

Action  of  Carbonic  Anhydride  on  the  Dihydrate  of  Stron- 
tium Oxide.  By  R.  Finkener  (Ber.,  19,  2958— 2963).— The  author 
finds  that  well  moistened  strontium  hydroxide,  kept  for  some  time  at 
50'"^  in  an  atmosphere  of  aqueous  vapour  having  a  tension  of  16  mm., 
is  converted  into  the  dihydrate  of  strontium  oxide.  When  exposed  to 
a  current  of  dry  carbonic  anhydride,  the  dihydrate  is  decomposed 
into  the  carbonate,  but  the  product  dried  at  145°  is  deficient  in  carbonic 
anhydride  and  contains  water.  In  opposition  to  Heyer's  statement  that 
carbonate  alone  is  formed  under  these  conditions,  the  author  regards 
this  fact  as  evidence  that,  in  addition,  a  hydrated  basic  carbonate  is 
also  formed.  The  basic  carbonate  is  a  neutral  compound  which,  in  an 
atmosphere  of  carbonic  anhydride,  slowly  absorbs  that  gas.  It  does 
not  lose  its  water  completely  at  120^,  but  must  be  raised  to  incipient 
redness  before  complete  dehydration  occurs  ;  no  evolution  of  carbonic 
anhydride  occurs  at  this  temperature,  but  the  product  on  moistening 
with  water  is  strongly  alkaline.  W.  P.  W. 

Estimation  of  Water  in  Strontia  Dihydrate.  By  C.  Heyer 
(Ber.,  19,  3222 — 3224). — The  author  does  not  believe  in  the  existence 
of  a  basic  strontium  carbonate,  and  ascribes  the  analytical  results 
obtained  by  Finkener  (preceding  Abstract)  to  the  use  of  too  great  an 
amount  of  substance  (Finkener  used  over  5  grams),  as  not  more  than 
0-5  gram  should  be  used  to  ensure  complete  decomposition  (compare 
this  vol.,  p.  108).  N.  H.  M. 
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Vapour- density  of  Zinc.  By  J.  Mensching  and  V.  Meyer  (Ber., 
19,  3295 — 3298). — In  their  paper,  the  authors  describe  the  method 
nsed  by  them  in  the  determination  of  the  vapour-density  of  zinc,  and 
give  details  of  the  furnace  employed,  with  which  a  constant  tempera- 
ture of  about  1400°  was  obtainable  under  the  conditions  of  working. 
The  porcelain  experimental  tube  was  filled  with  nitrogen  carefully 
freed  from  every  trace  of  oxygen  by  slow  passage  over  red-hot  copper 
turnings,  and  through  chromous  chloride  and  alkaline  pyrogallate. 
Two  experiments  were  made,  one  at  a  temperature  lower  than  the 
maximum,  tbe  second  at  the  maximum  temperature  of  the  furnace, 
and  tbe  numbers  obtained  for  the  density  were  2*41  and  2"36  respec- 
tively, compared  with  2"25,  the  theoretical  density  of  monatomic  (Zn) 
zinc  vapour.  Experiments  were  also  made  with  magnesium,  but  so 
far  without  success,  since  it  has  not  been  found  possible  to  volatilise 
the  metal  in  hydrogen.  W.  P.  W. 

Ammonio-mercuric  Chromates.  By  C.  Hensgen  (Bee.  Trav. 
Chim.,  5,  187 — 198). — On  dissolving  mercuric  oxide  in  ammonium 
dichromate,  Hirzel  obtained  a  compound  to  which  the  formula 
(NHg2,OH2)2,4HgCr04,  was  ascribed,  although  based  only  on  deter- 
minations of  the  mercury  and  chromium.  In  this  paper,  it  is  shown 
that  mercuric  oxide  dissolves  readily  in  a  saturated  solution  of  am- 
monium dichromate ;  golden,  crystalline  leaflets  or  needles  separate 
out ;  these  are  insoluble  in  water,  alcohol,  and  ether,  very  soluble  in 
hydrochloric  acid,  but  only  sparingly  soluble  in  dilute  nitric  or  sul- 
phuric acid.  Analytical  results  showed  the  atomic  ratio  Hg  :  N  :  Cr  = 
1:2:2,  and  that  three-fourths  of  the  total  nitrogen  was  in  the  form 
of  ammonium  and  the  remainder  in  an  amido-group,  results  which 
point  to  the  composition  (NHg2,HoO)2,Cr,073(N'H4)2Cr.,07.  These 
crystals  when  treated  with  excess  of  ammonia  yield  a  canary-yellow 
powder,  which  no  longer  contains  nitrogen  in  the  form  of  ammonium, 
and  to  which  the  formula  (NHg2,H20)2Cr04  is  ascribed.  If  mercury 
chromate  be  digested  with  a  warm,  concentrated  solution  of  ammonium 
dichromate,  a  brown  solution  is  obtained,  from  which,  on  pouring  into 
an  excess  of  cold  water,  a  yellow  powder  is  deposited ;  the  composi- 
tion of  the  substance  is  (NHg2,H20)2Cr04,  the  analogue  of  the  selenate 
(NHg„H20)2Se04.  V.  H.  V. 

Water  of  Crystallisation  of  Alums.  By  E.  Maumen:^  (Gompt. 
rend.,  103,  1140 — 1141). — Ordinary  potassium-alum,  containing 
according  to  the  author  28" 73  mols.  H2O,  was  dried  for  several  months 
over  sulphuric  acid  almost  completely  free  from  water.  It  never 
shows  any  condition  of  equilibrium  corresponding  with  the  formation 
of  a  hydrate  containing  24  mols.  H2O.  Towards  the  end  of  the 
operation,  dehydration  took  place  very  slowly.  The  product  contains 
3"5  mols.  H2O,  and  seems  to  have  attained  a  condition  of  equilibrium. 

C.  H.  B. 

Chemical  Composition  of  some  Ancient  Ceramics  from 
Brandenburg.  By  E.  Jensch  (Ber.,  19,  2850— 2853).— Fragments 
of  urns  from  various  ancient  burying  places  were  analysed.  The 
following  may  be  quoted  as  examples: — I.  From  the  urn  field  between 
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Reichersdorf  and  Kiippen,  Jessnitz  N/L.     II.  Fiinfeichen,    Fiirsten- 
berg  a/0.     III.  Platkow,  Gusow,  in  the  Lebus  district. 

The  specimen  II  was  taken  from  the  sides,  which  were  covered  with 
a  thin  glaze,  I  and  III  were  taken  from  the  bottom  of  the  nrns. 
Specimen  II  was  coarse-grained  and  porous.  Dried  at  105°  the  loss 
of  weight  varied  between  06 — 5*3  mean  1'95  per  cent.,  an  additional 
loss  of  1'5 — 9*4,  mean  4-0,2  per  cent.,  occurring  when  the  temperature 
was  raised  to  a  red  heat. 


SiOa. 

AI2O3. 

FegOg. 

FeO.          CaO. 

MgO. 

Alkalis. 

I.  62-46 

27-27 

3-17 

0-44        1-21 

0-89 

2-93 

II.  61-32 

36-57 

1-07 

0-33        0-18 

0-24 

0-13 

:il.  64-57 

27-70 

1-77 

—         2-83 

0-28 

0-69 

P2O5. 

SO3. 

MnO. 

Total. 

I. 

0-01 

Oil 

0-23 

98-73 

II. 

— 

— 

— 

99-84 

III. 

,  0-75 

— 

0-27 

98-66 

Owing  to  the  unusual  amount  of  phosphoric  acid,  analyses  of  jBve 
other  fragments  from  the  two  urns  containing  the  highest  amount 
were  made,  with  a  result  that  a  variation  of  0-26 — 0'85  per  cent., 
and  0'12 — 0-97  per  cent,  respectively  were  found.  This  is  in  all 
probability  accounted  for  by  imperfect  admixture  of  bone- ash  or  some 
material  rich  in  phosphorus  with  the  red  clay  of  the  district  which 
was  most  probably  used  in  the  manufacture  of  the  urns.  The  clay 
accompanying  the  urn  from  Linderode  had  the  composition  SiO>, 
62-67;  AI0O3,  29-34;  FeO  and  FcsOa,  3-56;  CaO,  1*17;  MgO,  0-53; 
Alkalis,  2-02.  W.  P.  W. 

Heating  and  Cooling  of  Fused  Steel.  By  Osmond  (Compt. 
rend. J  103,  1135 — 1137). — Iron  containing  0-16  per  cent,  of  carbon 
shows  a  feeble  perturbation  at  749°  (this  vol.,  p.  14),  but  the  modifica- 
tion of  the  iron  takes  place  mainly  at  a  higher  temperature.  In  the 
cooling  of  the  fused  metal,  there  are  in  fact  three  points  at  which  the 
rate  of  cooling  diminishes.  Between  863  and  820°,  the  maximum  effect 
being  observed  between  845°  and  839° ;  between  775°  and  7,36°,  the 
maximum  being  between  763"  and  749°;  and  between  693'^  and  669°. 
The  first  change  indicates  the  return  of  the  iron  from  the  (3  modifica- 
tion which  is  stable  at  high  temperatures,  to  the  ordinary  modification 
stable  at  the  ordinary  temperature,  this  return  being  retarded  by  the 
presence  of  the  small  quantity  of  carbon.  The  first  diminution  in  the 
rate  of  cooling  corresponds  with  a  development  of  4-3-8  cal.  and  the 
second  with  a  development  of  +1"3  cal.,  the  total  5-1  agreeing 
closely  with  Pionchon's  determination  +5-3  cal.  On  reheating,  the 
second  and  third  perturbations  become  coincident. 

With  steel  containing  0*57  per  cent,  of  carbon,  the  two  perturbations 
at  the  highest  temperatures  become  merged  into  one  which  takes  place 
at  736 — 690°,  but  is  still  quite  distinct  from  recalescence.  If  the  steel 
contains  1-25  per  cent,  of  carbon,  the  temperature  at  which  alteration 
takes  place  is  stilJ  lower,  and  in  fact  coincides  with  recalescence  at 
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704°.  It  is  evident  that  during  cooling  the  presence  of  the  dissolved 
carbon  retards  the  alteration  of  the  iron  the  more  completely  the 
greater  its  quantity. 

Steel  containing  0'16  per  cent,  of  carbon  shows  the  same  perturba- 
tions in  an  atmosphere  of  hydrogen  as  in  nitrogen.  Steel  containing 
1*25  per  cent,  of  carbon  when  cooled  in  hydrogen  from  800°  shows 
much  enfeebled  recalescence,  a  resalt  probably  due  to  the  fact  that 
hydrogen,  as  Forquignon  has  shown,  has  a  strong  attraction  for  the 
carbon  in  steel,  and  thus  diminishes  the  proportion  of  carbon  which 
combines  with  the  iron.  In  another  experiment,  however,  cooling 
from  1100°,  no  anomalies  were  observed. 

No  noteworthy  differences  are  observed  in  an  atmosphere  of  coal-gas. 

C.  H.  B. 

Influence  of  Silicon  on  the  Condition  of  Carbon  in  Cast- 
iron.  By  F.  Gautier  (Gompt.  rend.,  103,  1137— 1140).— The  author 
has  repeated  Stead  and  Wood's  experiments  in  which  white  iron  was 
converted  into  grey  iron  by  melting  with  a  certain  proportion  of  iron 
rich  in  silicon.  His  results  were  precisely  the  same,  and  show  that 
in  presence  of  not  less  than  2  per  cent,  of  silicon  the  combined  carbon 
is  almost  completely  changed  into  graphite.  He  points  out  that  the 
reverse  change  takes  place  in  the  Bessemer  process.  About  half  the 
silicon  is  removed  before  the  amount  of  carbon  has  appreciably 
diminished,  and  it  is  then  found  that  the  iron  has  become  white. 
The  presence  of  manganese  interferes  with  the  conversion  of  com- 
bined carbon  into  graphite,  owing  to  the  tendency  of  the  manganese 
to  combine  with  carbon. 

Grey  iron  prepared  indirectly  in  this  way  is  more  homogeneous  and 
has  greater  tenacity  than  grey  iron  obtained  in  the  ordinary  way. 

C.  H.  B. 

A  New  Class  of  Cobaltic  Salts.  By  F.  Kehrmann  (Ber.,  19, 
.3101 — 3103). — Potassium  cobaltic  oxalate,  KeCoaCCaOOe  4-  6H2O,  is 
obtained  by  mixing  cobaltic  hydroxide,  potassium  oxalate,  oxalic  acid, 
and  water  to  a  thick  paste,  and  allowing  the  mixture  to  remain  14  to 
21  days.  After  recrystallisation,  &c.,  the  salt  is  obtained  in  nearly 
black,  well- formed,  seemingly  monosymmetric  crystals,  which  in  thin 
lamellse  show  distinct  dichroism  (dark  blue  and  emerald-green). 

When  treated  with  cold  saturated  sodium  chloride  solution,  the 
sodium  potassium  salt  is  obtained  crystallising  in  beautiful  pyramids. 
The  barium  salt  crystallises  in  sparingly  soluble,  green  needles.  The 
solutions  of  these  salts  are  stable  in  the  cold,  but  quickly  decompose 
on  heating  with  evolution  of  carbonic  anhydride  and  formation  of 
cobaltous  salts.  Corresponding  nickel  compounds  could  not  be  ob- 
tained. A.  J.  G 
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Mineralogical   Chemistry. 


Occurrence  of  Free  Iodine  in  a  Mineral  Water.     Bj  J.  A. 

Wanklyn  (Ghem.  News,  54,  300). — The  water  from  Wooclhall  Spn, 
near  Lincoln,  is  exceptionally  rich  in  bromides  and  iodides,  and, 
moreover,  contains  iodine  in  sufficient  quantity  to  give  it  a  brown 
tint.  On  aofitating  it  with  carbon  bisulphide,  the  water  is  decolorised, 
the  bisulphide  becoming  violet.  D.  A.  L. 

Gold  from  Burmah.  By  R.  Romanis  (Chem.  Neius,  54,  278— 
279). — The  samples  were  found  on  the  banks  of  the  Meza,  a  tributary 
of  the  Irrawaddi,  about  30  miles  from  the  latter  river,  and  to  tlie 
westward  of  Katha.  Sample  A. — Large  irregular  fragments  with 
quartz  embedded  in  some  of  them.  Iridosmine  and  crystals  of  chrome 
iron  can  be  separated  under  a  microscope.  The  composition  is  given 
below.  The  silver  ore  is  a  grey  mineral  which  loses  49  per  cent,  on 
ignition.  Sample  B. — Fine  smooth  grains;  about  17  per  cent,  in- 
soluble in  aqua  regia,  the  insoluble  matter  consists  of  quartz,  zircon, 
and  about  7  per  cent,  of  iridosmine  in  bright,  flat  grains  mixed  with 
a  black  mineral  apparently  a  platinum  ore. 

A. 

Gold    87-66 

Silver 5-96 

f  Copper  pyrites   1*95 

Quartz 109 

Magnetic  oxide  of  iron 032 

^   I  Silver  (?  ore) 1-54 

l^Loss  on  ignition 1'48 

B. 

Gold 74-83 

Silver 2-86' 

Platinum 2-53 

Iridosmine 7-04 

Zirconia 7-08 

Silica  (by  diff.) 5-66 

Magnetic  oxide  of  irou a  litde 

D.  A.  L. 
Preparation  of  Crystallised  Insoluble  Carbonates^  By  L. 
Bourgeois  {Compt.  rend.,  103,  1088 — 1091). — 0-5  gram  of  the  amor- 
phous carbonate  is  heated  in  a  tube  at  150 — 180°,  with  20  c.o.  of 
water  and  2  grams  of  ammonium  chloride,  and  then  very  slowly 
cooled.  After  the  process  of  heating  followed  by  slow  cooling  has 
been  repeated  four  or  five  times,  the  carbonate  becomes  completely 
crystallised.  The  ammonium  chloride  is  partially  converted  into 
carbonate,  which  decomposes  into  ammonia  and  carbonic  anhydride. 
Part  of  the  insoluble  carbonate  is  thus  dissolved,  and  separates  in 
crystals  duiing  the  slow  cooling.  When  the  heating  is  repeated,  the 
VOL.  Lll.  q 
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same  changes  take  place,  and  the  crystals  gradually  increase  at  the 
expense  of  the  amorphous  substance.  Calcite  is  obtained  in  simple 
rhonibohedrons  without  admixture  with  aragonite ;  strontianite  is 
obtained  in  short,  rhombic  prisms;  witherite  in  long,  thin,  fibrous 
needles ;  cerusite  in  long,  striated  needles,  which  are  always  mixed 
with  a  variable  proportion  of  a  hydrated  carbonate  in  nacreous,  hexa- 
gonal lamelljB,  with  negative  Uniaxial  double  refraction,  which  is 
probably  identical  with  hydrocerussite.  Cadmium  carbonate  crystal- 
lises in  rhombohedrons  similar  to  those  of  calcite. 

Lithium,  magnesium,  zinc,  manganese,  iron,  nickel,  cobalt,  and 
copper  carbonates  yield  only  amorphous  precipitates  or  indistinct 
spheroliths. 

Almost  identical  results  are  obtained  by  heating  the  carbonates  at 
140°  with  a  solution  of  urea,  which  is  converted  into  ammonium 
carbonate  by  hydration.  In  addition,  copper  yields  small  prisms, 
which  seem  to  be  identical  with  malachite.  C.  H.  B. 

Occurrence  of  Iodine  in  Phosphorites  and  of  Lithium  in 
Psilomelane.  By  F.  Sandberger  (Jahrb.f.  Min.,  1887, 1,  Mem.,  95). 
—  The  author  notes  the  remarkable  manner  in  which  elements 
occurring  in  rocks  in  very  minute  quantities  become  concentrated  in 
certain  products  of  the  decomposition  of  the  rocks.  This  is  the  case 
with  iodine,  which  the  author  has  detected  in  the  staffelite  from 
Brilon  in  Westphalia,  separated  out  from  decomposed  diabase,  and  in 
the  osteolite  from  the  weathered  basalts  of  the  Kreuzberg  on  the 
Khone. 

Not  less  remarkable  is  the  concentration  of  small  quantities  of 
lithium  in  psilonaelane,  a  fact  first  observed  in  the  Saxon  Ore 
Mountains,  but  subsequently  by  the  author  in  various  places  in  the 
Black  Forest.  Lithium  also  becomes  concentrated  in  the  hexagonal 
variety  of  zinc  sulphide,  the  so-called  schaleyihlende.  B.  H.  B. 


Nephrite  from  Alaska.  By  A.  B.  Meter  {Jahrh.  f.  Min.,  1887, 1, 
Ref.,  6 — 8). — The  author  describes  two  axes  procured  from  the 
Indians  of  South-east  Alaska.  The  smaller  has  a  sp.  gr.  of  2*96,  and 
contains  some  magnetite ;  the  sp.  gr.  of  the  larger  being  2*92.  The 
hardness  of  the  latter  is  somewhat  less  than  is  usual  with  nephrite ; 
the  material  being  no  longer  quite  unaltered.  Analysis  of  the  latter 
gave  the  following  results  : — 


SiOa. 

AI0O3. 

FeO. 

CaO. 

MgO. 

H,0. 

Total. 

r)i'63 

4-31 

4-82 

10-45 

22-36 

4-84 

98-41 

Under  the  microscope,  it  was  found  that  this  nephrite  resembles 
most  closely  that  from  the  river  Kitoj  in  East  Siberia.  It  differs 
from  this,  however,  in  the  absence  of  all  accessory  constituents,  except 
magnetite. 

Green  nephrite  has  been  found  in  situ  at  the  extreme  north-west  of 
Alaska.  The  raw  material  brought  from  Point  Barrow  in  Alaska  by 
Baird,  proves  on  analysis  to  be  neither  nephrite  nor  jadeite,  but 
pectolite.  *B.  H.  B. 
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Prehnite  from  Silesia.  By  A.  Beutell  (Jahrh..  f.  Min.,.  1887,  1, 
Mem.,  89 — 94).— 1.  Prehnite  from  Striegau. — Prelmite  has  recently 
been  foiind  in  the  granite  of  Striegau.  Analysis  gave  the  following 
results : — 


SiOs. 

AI2O3. 

FesOg. 

CaO.      Loss  on  ignition. 

Total. 

43-29 

25-58 

trace 

26-36            4-77 

100-00 

These  results  correspond  with  the  formula  Si30i2CaAl2H2.  The 
mineral  usually  occurs  in  the  form  of  compact  masses,  isolated 
crystals  being  occasionally  met  with.  Thin  sections  under  the  micro- 
scope present  the  optical  anom-alies  observed  by  Des  Cloizeaux  and 
Mallard  in  the  prehnites  of  Connecticut  and  Arendal. 

2.  Frehnite  from  Jordansmwhl.. — An  analysis  of  prehnite  from  Jor- 
dansmiihl  has  been  published  by  B.  Schubert  (Abstr-.,  1883,  35).  To 
this  the  author  now  adds  the  results  of  an  exhaustive  crystallo- 
graphical  and  optical  investigation.  The  axial  ratio  he  finds  to  be 
a:h  :  c  =  0  8420  :  1  :  11272.  B.   H.   B. 

Porphyry  from  Horka  in  Prussia.  By  Y.  Steger  {Jahrh.  f. 
Min.,  1887,  1,  Ref.,  42).  —  The  porphyry  occurring  at  Horka  in 
Prussian  Upper  Lausitz  exhibits  a  grey  to  dirty  yellow  ground-mass, 
containing  numerous  reddish-brown,  small  crystals  of  orthoclase  and 
white  crystals  of  oligoclase.  Quartz  occurs  but  rarely.  As  accessory 
constituents,  the  rock  contains  hornblende  and  silliroianate.  Analysis 
gave  the  following  results  : — 

SiOg.  AI2O3.        FeoOg.         CaO.  MgO.  V^O-^.         KgO. 

68-74        14-96        8-75        3*68        1-59        2-62        3'60 

Loss  on 
Na.20.  ignition^.  Total. 

3-22  2-87  100-03 

In  chemical  composition,  the  Horka  porphyry  resembles  most 
closely  that  from  Vetakollen  and  Tyveholmen,  near  Christiania.  It 
differs  from  these,  however,  in  its  percentage  of  pho&phoric  anhydride^ 

B.  H.  B. 

Analyses  of  Persian  Eruptive  Rocks.  By  E.  Drasche  {Jahrh. 
f.  Min.,  1887,  1,  Ref.,  65 — Q^). — No.  1.  Augite  andesite,  from  the 
Elburs,  near  Bumehin,  containing  plagioclase  and  augite  in  a  reddish- 
brown  ground-mass.  No.  2.  Olivine  diabase  from  the  same  locality ; 
pale  brown  augite  forming  smnll  irregular  patches  between  plagio- 
clase needles.  The  olivine  is  for  the  most  part  altered.  No.  3.  Plagio- 
clase basalt  from  Bumehin,  exhibiting  a  porphyritic  structure;  augite, 
plagioclase,  magnetite,  and  iron-glance,  occurring  in  a  colourless 
magma.  The  olivine  originally  present  is  entirely  decomposed. 
No.  4.  Black  rock  from  Tschemerin  Kuschkek,  appearing  under  the 
microscope  as  a  compact  mass  containing  numerous  granules,  in 
Avhich  plagioclase,  a  chloritic  mineral,  and  apatite  have  separated  out. 
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Ko.  1.  No.  2.  No.  3.  No.  4. 

SiOa 55-10        47-51         50-58         55-67  ■ 

¥e,0,    8-52         1626         11-76         10-89  | 

AI..O3    19-57         16-00        18-36        16*06 

CaO 5-90  7-63  9-33  5-92  ' 

MgO 2-01  7-38  4-40  2-93  ! 

KoO 4-77  1-01  3-23  0-51 

Na.,0 3-67  2-29  2-07  3-81 

P0.O5 _  _  _  0-83  i 

Loss  on  ignition 1-19  3-25  1-35  4-15  | 

Totals 100-73      101-33      101-03      100-77  ; 

B.  H.  B.  i 

Investigations  on   Qre-veins.      By  F.   Sandbergee   (Jahrh.  f.  \ 

Min,.,  1887,  1,  Mem.,  111—113). — To  complete  his  investigations  on  j 

ore-veius,  the  author  has  collected  pure  material  in  quantity  sufficient  ■ 

to  enable  a  dry  silver  assay  to  be  made  of  the  silicates.     The  sub-  i 

stances   employed  did    not   contain  a  trace  of   intermixed  sulphides.  ' 

The  mica  from  the  gneiss  of  Schapbach  was  found  to  contain  0-001  i 

per  cent,  of   silver,    and    the  augite  from   the  granular   diabase  of  i 

St.  Andreasberg  in  .the  Harz  also  contained  O'OOl  per  cent,  of  silver.  ' 
Nine  years  ago  the  author  proved  that  lead,  antimony,  zinc,  cobalt, 

copper,  nickel,  and  arsenic  were  present  in  this  augite.     Consequently  I 

the  elements  of  all  the  Andreasbecg  ores  are  shown  to  be  present  in  i 

it.  B.  H.  B.  i 

Recent  Alluvial  Deposits  in  the  Ij  and  the  Zuyder  Zee.    By  \ 

J.  M.  Van  Bemmelen  (Rec.  Trav.  CJnm.,5.,  199 — 218). — In  this  paper,  j 

analyses  are  given  of  the  recent  deposits  of  eminently  fertile  clay  in  j 

the  Zuyder  Zee  and  Ij,  with  especial  reference  to  the  proportion  of  ] 

chlorides,  sulphates,  magnesium  and  calcium  carbonates,  and  phos-  I 

phoric  acid,  together  with  the  composition  of  the  silicates.     In  some  \ 

localities,   there   was   a   considerable   accumulation    of    iron    pyrites,  1 
especially  on  the  small  ancient  islands,  along  the  banks  of  lakes  of 

brackish  water,  and  in  the  soil  in  which   plants  have  taken  root  and  1 

formed  deposits  of  turf.     The  chemical  changes   which  lead  to  this  ' 
accumulation,  consists  in  the  simultaneous  reduction  of  ferric  oxide 
and  sulphuric  acid,  accompanied  by  a  slow  disappearance  of  calcium 

carbonate.       The    ferrous    sulphide    thus    formed    is    converted    into  i 

pyrites  as    Bunsen    has    previously  explained.      Analyses    of  certain  i 

clays  showed  from  2  to  5  per  cent,  of  pyrites.     When  these  clays  are  | 

dried  and  exposed  to  the  action  of  the  air,  a  contrary  action  takes  ! 

place,  the  pyrites   being  reconverted   into  ferric  sulphate,  which  is  ! 

deposited  in  the  form  of  a  bright  yellow,  amorphous  mould,  this  being  j 

ultimately  converted    by  rain  into  a   very   basic  insoluble  sulphate,  j 

The  paper  is  illustrated  by  numerous  analytical  results.  ' 

V.  H.  Y.  i 

Mineral  Waters  from  Java.  By  S.  Meunier  (Gompt.  rend., 
103,  1205 — 1207).— Three  springs  from  Kapouran,  near  Boghor,  in 
the  kingdom   of  Kouripan,  were  examined.     The  waters  were  found 

to   contain  the  following  proportions  of  solid  matter  in  grams  per  I 
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litre :— Greafc  Green  Spring,  15-87  ;  Hot  Spring,  27-00 ;  Higli  Plat- 
form Spring,  28/8. 

The  relative  proportions    of  the  constituents  are    practically   the 
same  in  all  three  springs  : — 

Calcium  chloride 54-203' 

Magnesium  chloride    40G51 

Sodium  chloride 2*860 

Potassium  chloride 1'104 

Residue  insoluble  in  water 1*924 


100-742 


The  portion  of  the  residue  insoluble  in  water  consists  of  minute 
crystals  of  calcium  magnesium  carbonate,  resembling  those  of  dolo>- 
mite. 

These  springs  are  characterised  by  the  absence  of  carbonates  and 
the  presence  of  a  large  proportion  of  calcium  chloride.  They  belong 
to  a  hydrological  group,  representatives  of  which  are  found  in  the 
Cauquenes,  Chili  ;  Tinguiririca,  Peru ;  Savu  Savu,  in  the  Fiji 
Islands;  Berg  Giefshubel,  Saxony;  and  Pitkeathly,  Scotland. 

c.  H.  b; 


Organic    Chemistry. 


Russian  Petroleum.  By  J.  A.  Le  Bel  (Compt.  rend.,  103,  1017 
— 1019). — It  is  well  known  that  American  petroleum  consists  mainly 
of  paraffins,  whilst  Baku  petroleum  consists  mainly  of  naphthenes, 
C»H.2n,  and  naphthylenes,  C«Ho„_2.  Boussingault  has  shown  that 
Alsatian  petroleum  contains  other  hydrocarbons. 

At  Tiflis,  a  petroleum  is  obtained  with  a  composition  similar  to 
that  of  the  American  oil,  and  in  the  Crimea  heavy  and  light  petro- 
leums are  obtained  from  neighbouring  strata.  The  following  table 
gives  the  sp.  gr.  of  corresponding  fractions  of  oil  from  different 
sources : — 

Sp.  gr. 

Pennsylvania 236—240'"  0-81 

Baku 240—241  0-8^ 

Alsace 235—245  0-86 

Tschungnelek  (Crimea)    . .      235—245  0-8-9 

The  Crimean  oil  contains  874  per  cent,  of  carbon  and  12-5  per 
cent,  of  hydrogen.  The  differences  in  sp.  gr.  are  greater  than  the 
differences  in  the  amount  of  carbon,  and  these  differences  do  not 
remain  constant  when  the  more  volatile  fractions  are  examined : — 
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Sp.  gr. 

Pennsylvania    92—94°  0*690 

Baku 90—95  0738 

Baku 90—91  0-747 

Tschungnelek 80—93  0750 

Toluene  hydride 96—97  0758 

The  more  volatile  fractions  of  the  Crimean  oil  are  veiy  similar  to 
"the  corresponding  fractions  of  the  oil  from  Baku,  and  differences  only 
become  evident  with  the  fractions  boiling  above  150°.  The  sp.  gr. 
of  the  Russian  oils  agrees  with  that  of  toluene  hydride,  with  which 
Beilstein  and  Kurbatow  regard  them  as  identical.  It  may  also  be 
supposed  that  the  Russian  oil  contains  naphthenes  belonging  to  the 
trimethylene  series  ;  in  this  case  it  should  contain  a  term  CeHio,  boil- 
ing at  30 — 35°,  with  a  sp.  gr.  about  0'04  higher  than  that  of  the  cor- 
responding fraction  of  American  oih  If,  on  the  other  hand,  these 
naphthenes  are  hydrides  of  the  benzene  series,  the  first  term  would 
be  CeHia,  boiling  at  70°. 

It  is  found  that  fractions  of  Baku  oil  boiling  at  30 — 35°  have 
a  sp.  gr.  which  agrees  closely  with  that  of  the  same  fraction  of 
American  oil,  and  also  with  that  of  pentane  boiling  at  30°.  The 
differences  only  become  evident  with  the  fractions  above  60°,  and 
it  may  be  taken  that  the  Russian  oils  boiling  above  60°  contain  no 
naphthenes,  a  result  which  confirms  Beilstein  and  Kurbatow's  con- 
clusion as  to  their  identity  with  the  benzene  hydrides, 

C.  H.  B. 

Action  of  Heat  on  Ethylene.  By  L.  M.  Norton  and  A.  A. 
NoYES  (Amer.  Ghem.  J.,  8,  362 — 364  ;  compare  Abstr.,  1886,  604  and 
781). — Ethylene  was  slowly  passed  through  a  hard  glass  tube  heated 
to  dull  redness,  the  escaping  gases  passed  through  condensing  tubes, 
ammoniacal  cuprous  chloride  and  bromine,  samples  of  the  gases  being 
ultimately  collected.  After  a  month,  15  c.c.  of  liquid  had  been  con-, 
densed,  and  was  found  to  contain  benzene,  naphthalene,  and  anthra- 
cene ;  only  a  very  slight  precipitate  w^as  formed  in  the  cuprous  solu- 
tion. There  were  about  300  grams  of  bromides  of  unsaturated 
hydrocarbons,  consisting  largely  of  ethylene  bromide ;  but  methylene, 
propylene,  and  butylene  bromides  were  also  present,  as  well  as  a 
solid  bromide. 

The  solid  bromide  is  identical  in  composition  and  properties  with 
the  crotonylene  tetrabromide  obtained  from  coal-gas,  from  cro- 
tonylene  from  erythrol  and  from  oil-gas,  it  is,  therefore,  divinyl, 
CH2I  CH'CH!  CH2.  The  escaping  gases  consisted  of  methane  and 
ethane.  The  author  believes  that  the  aromatic  hydrocarbons  aie 
formed  directly  from  the  ethylene  without  the  intermediate  forma- 
tion of  acetylene.  H.  B. 

Reaction  of  Organic  Bisulphides  and  Bisulphoxides  with 
Potassium  Sulphide.  By  R.  Otto  and  A.  Rossing  {Ber.,  19,  3129 
— 3132). — When  the  bisulphides  of  ethyl,  amyl,  phenyl,  paratolyl,  or 
benzyl  are  treated  with  potassium  sulphide  in  alcoholic  solution,  they 
are  converted  into   the  corresponding  mercaptides  according  to  the 
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equation  X2S2  +  2K2S  =  2XSK  -f  K2S2,  the  reaction  thus  seeming 
to  be  general  for  organic  sulphides. 

Potassium  bisulphide  seems  to  be  without  action  on  these  bisul- 
phides. 

In  like  manner  the  thiosulphonates  of  the  general  formula 
RSOa'SR  are  decomposed  by  potassium  sulphide  into  the  potassium 
salts  of  the  thiosulphonic  acids  and  potassium  mercaptides. 

In  a  foot-note,  the  following  boiling  points  are  given : — Para- 
toluene  hydrosulphide  190'2 — 191'7°.  Paratoluene  bisulphide  begins 
to  boil  at  307°  (thermometer  in  liquid),  but  is  in  great  part  de- 
composed during  the  distillation.  Phenyl  bisulphide  begins  to  boil 
at  320",  but  is  also  in  great  part  decomposed  on  distillation, 

A.  J.  G. 

Action  of  Alcohols  on  Aurophosphorous  Chloride,  By  L. 
LiNDET  (Gompt.  rend.,  103,  1014 — 1017). — Triethyl  chloraurophos- 
phite,  EtsPAuClOs,  is  obtained  by  allowing  absolute  alcohol  to  drop 
on  a  mixture  of  dry  aureus  chloride  and  phosphorus,  both  of  which 
are  immediately  dissolved.  The  product  is  mixed  with  water,  and 
the  insoluble,  oily  ethereal  salt  is  separated.  Ethyl  phosphite  dis- 
solves aureus  chloride,  and  yields  an  oil  identical  in  appeai^ance  with 
triethyl  chloraurophosphite,  but  the  product  could  not  be  purified. 
The  .ethereal  salt  is  also  obtained  by  dissolving  aurous  chloride  in  a 
solution  of  ethyl  phosphite  in  alcohol,  prepared  by  Railton's  method 
of  allowing  phosphorus  trichloride  to  drop  into  a  large  excess  of 
absolute  alcohol. 

Triethyl  chloraurophosphite  is  a  liquid  which  solidifies  to  a  white, 
crystalline  mass  at  about  —10°.  It  is  not  volatile,  and  is  stable 
when  exposed  to  air  at  the  ordinary  temperature,  but  begins  to  de- 
compose at  100° ;  sp.  gr.  =  2*025.  It  is  insoluble  in  water,  but  dis- 
solves in  alcohol,  ether  and  benzene.  Ammonia  dissolves  it  readily, 
Avith  formation  of  the  compound  EtsPAuClOs  +  2NH3,  which  is  ob- 
tained in  somewhat  deliquescent  leafiets  by  evaporating  the  ammo- 
niacal  solution  at  40°,  This  compound  dissolves  in  water,  and 
when  the  solution  is  acidified  the  ethereal  salt  is  precipitated.  Tri- 
ethyl chloraurophosphite  also  dissolves  in  potassium  hydroxide  solu- 
tion, and  is  reprecipitated  on  adding  an  acid.  If  the  solution  is 
concentrated  on  the  water-bath,  or  in  a  vacuum  at  the  ordinary  tem- 
perature, the  ethereal  salt  separates  as  an  oil  mixed  with  crystals  of 
potassium  hydroxide,  but  both  dissolve  on  addition  of  water,  At 
100°,  potassium  chloride  and  potassium  aurite  are  formed,  but  the 
ethereal  salt  is  not  completely  decomposed  unless  evaporated  to  com- 
plete dryness  in  presence  of  excess  of  potassium  hydroxide.  Under 
these  conditions,  gold  separates  in  the  metallic  state. 

Propyl,  butyl,  and  amyl  alcohols  yield  similar  products, 

Trimetkyl  chloraurophosphite,  MesPAuClOa,  is  obtained  by  the  action 
of  pure  methyl  alcohol  on  aurous  chloride  and  phosphorus.  It  forms 
slender,  colourless  needles,  which  melt  at  100 — 101°,  alter  slightly 
when  exposed  to  air,  and  do  not  volatilise  without  decomposition.  It 
is  insoluble  in  water,  and  is  somewhat  less  soluble  than  the  ethyl - 
compound  in  alcohol,  ether  and  benzene.  It  also  dissolves  in  meth}  i 
alcohol.  C.  H.  B. 
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Dextrorotatory  Hexyl  Alcohol  from  Essence  of  Chanaomile. 
By  P.  V.  RoMBURGH  (liec.  Trav.  Chim.,  5,  219 — 227). — By  frequent 
fractional  distillation  of  essence  of  Roman  chamomile,  a  dextrorotatory 
alcohol  {methethoprojpyl  alcohol),  CH^ieEt-CHa'CHo'OH,  is  obtained, 
boiling  at  154°;  sp.  gr.  0*829  at  15°  ;  [ajp  =  8'2  at  17°.  On  oxidation 
with  chromic  mixture,  the  alcohol  yields  a  dextrorotatory  caproic 
acid  (methethopropionic  acid),  CHMeEt'CHj'COOH,  boiling  at  196 — 
198^  sp.  gr  0-930  at  15°;  [*]d  =  892.  Its  calcium  and  silver  salts 
crystallise  in  needles,  and  its  amide  in  long  needles  melting  at  124°, 
soluble  in  water.  A  hexyl  caproate  is  formed  as  a  subsidiary  product 
of  oxidation.  This  boils  at  233 — 234°  with  slight  decomposition; 
sp.  gr.  0'867  at  15°  ;  [oc~\d  =  12*86  at  19°.  As  both  the  alcohol,  and  also 
the  acid  obtained  therefrom,  are  optically  active  substances,  according 
tj  the  hypothesis  of  Van't  HofF  and  Le  Bel  they  must  contain  an 
asymmetrical  carbon-atom.  Of  the  three  possible  hexyl  alcohols 
satisfying  this  condition,  two  have  been  identified  by  Lieben  and  by 
Zeisel  and  Silva.  The  alcohol  now  described  must  therefore  have  the 
remaining  formula,  that  ascribed  to  it  above.  V.  H.  V. 

Thiodiglycol-compounds.  By  Y.  Meyer  (Beo\,  19,  3259—3266). 
— Thiodigiycol  is  obtained  by  treating  a  concentrated  aqueous  solu- 
tion of  potassium  sulphide  with  glycol  chlorhydrin.  The  product  is 
evaporated  on  a  water-bath  and  extracted  with  alcohol.  It  is  a  syrup 
almost  without  odour. 

Thiodigiycol  chloride,  S(CH2*CH2Cl)o,  is  formed  by  gradually  mixing 
phosphorus  chloride  with  thiodigiycol  (kept  cool),  and  pouring  the 
product  into  water.  It  is  an  oil  having  a  slight,  sweet,  ethereal  odour. 
When  cooled  in  ice-water,  it  solidifies  to  long  prisms.  It  boils  at  217", 
and  is  almost  insoluble  in  water.  It  has  very  poisonous  properties  :  a 
rabbit  exposed  to  air  previously  passed  over  filter-paper  saturated  with 
the  substance  died  in  three  days. 

When  ethylene  bromide  is  heated  to  boiling  for  a  long  time  with 
aqueous  potassium  sulphide,  an  amorphous,  insoluble  product  is  ob- 
tained, differing  from  the  polymerised  diethylene  disulphide  (formed 
by  adding  ethylene  bromide  gradually  to  a  solution  of  potassium  sul- 
phide in  alcohol).  It  remains  unchanged  when  boiled  for  days  with 
phenol.  The  polymeride,  which  is  decomposed  by  boiling  with  phenol, 
can  also  be  prepared  by  adding  ethylene  bromide  to  the  sodium  salt, 
C2H4(SNa)2,  covered  with  a  little  alcohol;  if  50  times  the  weight  ot 
alcohol  is  used,  the  whole  well  cooled,  and  the  bromide  gradually 
added,  diethylene  disulphide  is  obtained. 

The  author  is  making  experiments  with  a  view  to  synthesise  the 
ethyl  vinyl  ether  of  thioglycol,  SEt*C2H4'S*CH  !  CH2,  in  order  to  com- 
pare it  with  the  product  obtained  by  the  reduction  of  diethylene 
disulphide  ethyl  iodide  (Mansfeld,  this  vol.,  p.  122).  IST.  H.  M. 

Preparation  of  Derivatives  of  Carbohydrates.  By  E.  Baumann 
(Lev.,  19,  3218 — 3222). —  Tetrahenzoyl  dextrose,  CfiHsOeBz^,  is  prepared 
by  mixing  a  solution  of  5  grams  of  grape-sugar  in  15  c.c.  of  water 
with  210  CO.  of  a  10  per  cent,  soda  solution,  adding  30  c.c.  of  benzoic 
chloride,  and  shaking  until  the  odour  of  the  chloride  disappears.     It 


ORGANIC   CHEMISTRY.  229 

is  insoluble  in  water,. readily  soluble  in  etber,  alcobol,  and  benzene ;  it 
melts  at  60 — 64°.  It  is  only  slowly  decomposed  by  boiling  acids  or 
alkalis.  O'OOl  or  0'002  gr.im  of  grape-sugar  dissolved  in  100  c.c.  of 
water  can  be  detected  by  shaking  with  2  c.c.  of  benzoic  chloride  and 
the  corresponding  amount  of  soda  solution ;  the  benzoyl-derivative 
separates  as  a  flaky  precipitate. 

Hexabenzoyl  saccharose,  C12H16O11BZ6,  is  obtained  in  a  manner  similar 
to  the  above  compound. 

Tetrabenzoyl  glucosamine,  C6H9NO5BZ4,  is  prepared  by  shaking  a 
solution  of  5  grams  of  glucosamine  in  20  c.c.  of  water  with  140  c.c.  of 
10  per  cent,  soda  solution  and  20  c.c.  of  benzoic  chloride.  It  is  readily 
soluble  in  chloroform,  insoluble  in  water,  sparingly  soluble  in  alcohol, 
from  which  it  separates  in  long  needles  melting  at  197 — 198".  It  is 
completely  decomposed  by  boiling  with  alkali. 

Glycerol  dibenzoate,  CsHoO^Bza'OH,  crystallises  from  light  petroleum 
in  long,  colourless  needles  melting  at  70°  ;  it  is  very  readily  soluble  in 
alcohol,  ether,  and  chloroform,  insoluble  in  water.  J^.  H.  M. 

Formation  and  Composition  of  Humous    Substances.     By 

M.  Conrad  and  M.  Guthzeit  (Ber.,  19,  2844 — 2850). — In  their  pre- 
vious papers  (Abstr.,  1885,  745;  1886,  138;  this  vol.,  p.  25),  the 
authors  have  shown  that  when  cane-sugar  is  inverted  by  dilute 
acids,  the  laBvulose  is  more  quickly  and  completely  decomposed,  and 
yields  more  humous  substances  than  the  dextrose.  Ulmin  is  the  chief 
product  from  Itevulose,  whilst  from  dextrose  ulmic  acid  entirely 
soluble  in  aqueous  potash  is  obtained.  If  a  more  concentrated  acid 
is  employed,  the  humous  substances  from  dextrose  are  less  soluble, 
and  concentrated  hydrochloric  acid  yields  a  product  practically  in- 
soluble in  cold  aqueous  potash.  The  authors  draw  the  following  con- 
clusions from  their  experiments  : — 

(1.)  That  when  saccharoses  and  glucoses  are  decomposed  by  dilute 
acids,  the  yield  of  humous  substances  stands  in  no  direct  relation  to 
that  of  formic  and  acetopropionic  acids.  (2.)  Saccharoses  by  the 
action  of  dilute  acids  first  suffer  hydrolysis,  and  the  resulting  glucoses, 
by  the  elimination  of  the  elements  of  water,  yield  on  the  one  hand 
formic  and  acetopropionic  acids,  and  on  the  other  humous  substances. 
(3.)  Saccharoses  and  glucoses,  with  the  exception  of  laevulose,  yield 
more  humous  substances  by  boiling  with  dilute  (7 — 10  per  cent.) 
hydrochloric  acid  than  with  sulphuric  acid.  (4.)  The  more  concentrated 
the  acid,  the  greater  is  the  yi^eld  of  humous  substances.  (5.)  With 
dilute  acids,  laevulose  yields  more  humous  substances  than  dextrose. 
(6.)  The  percentage  composition  of  the  humous  substances  varies 
between  623 — 66*5  C  and  3*7 — 4*6  H;  those  obtained  by  the  action  of 
concentrated  acids  containing  the  highest  percentage  of  carbon. 

The  authors  have  confirmed  Sestini's  observation  that  air-dried 
humous  substances  when  h-eated  above  110"  give  off  a  vapour  of  acid 
reaction,  and  capable  of  reducing  silver  from  solutions  of  its  salts. 

W.  P.  W. 

Arabinose.  By  H.  Kiliani  {Ber.,  19,  3029— 3036).— Arabiuose  is 
prepared  by  heating  cherry  gum  (1  pait)  with  8  litres  of  2  per  cent, 
sulphuric  acid  for  18   hours  in  a  water-bath,  neutralising  with   hot, 
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saturated,  aqueous  baryta,  and  evaporating  the  solution  (without 
filtering)  to  a  small  bulk ;  it  is  then  shaken  with  much  96  per  cent, 
alcohol.  The  clear  solution  is  decanted,  most  of  the  alcohol  distilled 
off,  and  the  residue  evaporated  down  ;  it  is  again  shaken  with  alcohol, 
and  the  solution  concentrated  by  distillation.  On  cooling,  crystals 
separate  ;  these  are  washed  with  alcohol  and  recrystallised  from  six 
or  seven  times  their  weight  of  alcohol  (sp.  gr.  0"825);  the  product  is 
then  pure. 

Arabonic  acid  (Bauer,  Abstr,,  1885,  501)  is  prepared  by  shaking  a 
solution  of  20  grams  of  the  sugar  in  100  c.c.  of  water  with  40  grams 
of  bromine  for  an  hour  ;  the  bromine  is  then  removed  by  warming 
and  the  hydrobromic  acid  by  means  of  silver  oxide.  Analytical 
I'esults  show  that  it  is  a  tetrahydroxyvaleric  acid,  C5H10O6,  and  not 
an  acid  of  the  formula  CsHisOt  (Bauer,  loo.  cit.).  The  calcium  salt, 
(C5H906)2Ca  +  5H2O,  and  the  barium  salt  which  forms  microscopic 
plates  were  analysed.     The  acid  coald  only  be  obtained  as  a  syrup. 

Arahinosecarhoxijlamide,  C7H15O7N,  separates  as  a  fine,  white,  crystal- 
line powder,  when  a  clear  solution  of  arabinose  (1  part)  in  water 
(1  part)  is  mixed  with  60  to  70  per  cent,  hydrocyanic  acid,  and  kept 
for  eight  days  in  a  closed  vessel.  It  dissolves  readily  in  water,  but  is 
insoluble  in  strong  alcohol  and  ether ;  when  heated,  it  becomes  yellow 
at  130°,  and  decomposes  completely  at  160°,  with  evolution  of  gas. 
]3oiling  water  and  hot  alkali  solutions  decompose  it  with  evolution  of 
ammonia. 

The  lactone  of  arabinosecarhoxylic  acid,  C7H,207,  is  prepared  by 
dissolv'ng  the  amide  in  the  corresponding  amount  of  hot  baryta- 
water,  evaporating  until  the  odour  of  ammonia  has  disappeared,  and 
])recipitating  the  barium  exactly  with  sulphuric  acid.  The  filtrate  is 
made  clear  by  the  addition  of  a  few  drops  of  hydrochloric  acid,  and 
evaporated.  It  crystallises  from  water  in  very  lustrous  prisms  (pro- 
bably rhombic),  melting  at  145^150°  ;  it  is  very  sparingly  soluble  m 
alcohol.  It  has  nearly  the  same  rotatory  power  as  the  lactone  of 
dextrosecarboxylic  acid  ;  [a]©  =  —  54-8.  The  calcium  and  barium 
salts  are  amorphous. 

The  mother-liquor  from  the  preparation  of  arabinosecarboxylamide 
contained  chiefly  ammonium  arabinosecarboxylate.  N.  H.  M. 

Decomposition  by  Heat  of  the  Nitrates  of  the  Paraffino'id 
Amines.  By  P.  v.  Romburgh  {Bee.  Trav.  Chem.,  5,  246—251). — 
The  decomposition  of  ammonium  nitrate  may  be  explained  on  the 
supposition  that  the  nitrite  is  at  first  fijrmed,  on  which  the  oxygen 
liberated  acts  to  form  an  unstable  combination,  NHaOHjNO'OH,  which 
in  its  turn  is  decomposed  into  water  and  nitrous  oxide.  If  this  were 
the  interpretation  of  the  reaction,  the  nitrates  of  the  paraffino'id  amines 
should  yield  a  nitrosamine  as  a  product  of  their  decomposition,  thus  : 
NMe,H,0H-N02  ==  NMeoH,OH-NO  +  0  =  XMe^-NO  +  H2O  -f  O  ; 
the  liberated  oxygen  would  partly  oxidise  either  the  salt  or  the  nitros- 
aniime  formed. 

Dimethylamine  nitrate  decomposes  at  150°,  with  evolution  of 
nitrogen  and  carbonic  anydride  ;  and  from  the  residue  dimethylnitros- 
amine  is  obtained,  the  yield  of   which  is   50 — 54  per  cent,  of  that 
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required  by  the  above  theory.  Similarly  also  diethylamine  nitrate  is 
decomposed  when  heated  at  170°,  and  the  reaction  becomes  violent  with 
rise  of  temperature  ;  carbonic  anhydride  and  nitrogen  together  with  an 
inflammable  gas  are  evolved,  and  from  the  residue  diethylnitrosamine 
may  be  obtained. 

Experiments  on  the  decomposition  of  methylamine,  ethylamine,  and 
tetrethylammonium  nitrate  were  not  so  successful. 

y.  H.  y. 

Action  of  Hydrogen  Chloride  on  Mixtures  of  Aldehyde  with 
Alcohols  and  Phenols  respectively.  By  A.  Glaus  and  E.  Trainer 
{Ber.,  19,  3004 — 3011). — When  a  mixture  of  aldehyde  and  methyl 
alcohol  (1  vol.  :  2  vols.)  is  treated  with  hydrogen  chloride  at  a  tem- 
perature below  0°,  dried,  and  treated  with  sodium  isobutoxide,  the 
chief  product  is  dimethylacetal ;  methylisobutylacetal  (from  chlor- 
ether  contained  in  the  original  product)  is  also  formed  ;  it  boils  at 
124 — 128°.  When  equal  mols.  of  aldehyde  and  methyl  alcohol  are 
used,  dimethylacetal,  methyl-isobutylacetal,  and  di-isobutylacetal  are 
obtained  ;  the  last  compound  would  be  formed  from  a-dichloro-ether 
in  the  original  product. 

Ethyl  alcohol  and  aldehyde  give  a  good  yield  of  a-chlor-ether 
together  with  diethylacetal  and  a-dichlor-ether  (compare  Wurtz  and 
Frapolli,  Annalen,  108,  226). 

Isoamyl  alcohol  and  aldehyde  (equal  mols.)  yielded  ac-cJilorethyl 
isoamyl  ether ;  when  2  mols.  of  the  alcohol  are  used,  di-isoamylacetal, 
C2H402(C5Hu)2,  alone  is  formed.  It  boils  at  209 — 211"  (uncorr.). 
Isobutyl  alcohol  (1  mol.)  gave  a  better  yield  of  monochlorether  than 
amyl  alcohol,  and  in  the  reaction  with  2  mols.  of  alcohol  a  small 
amount  of  «-chloiethylisobutylacetal  (boiling  at  155 — 160°)  could  be 
isolated. 

EthijUdene  dipJienyl,  CHMe(C6H4'OH)2,  is  obtained  by  passing 
hydrogen  chloride  through  a  mixture  of  aldehyde  (1  mol.)  with 
phenol  (2  mols.).  It  is  readily  soluble  in  alcohol,  ether,  chloro- 
form,  &c.,  insoluble  in  water,  benzene,  and  light  petroleum;  it  could 
not  be  obtained  in  the  crystalline  state.  It  softens  at  100°,  and  becomes 
viscous  at  125°.     Aqueous  alkali  dissolves  it  readily. 

Uthylidene-di-x-naphthol  is  formed  in  a  similar  manner,  and  is 
completely  analogous  in  its  properties  to  the  diphenyl-derivative. 

When  ^-naphtliol  and  aldehyde  are  treated  with  hydrogen  chloride, 
a  crystalline  compound,  melting  at  162 — 163°,  is  formed,  having  the 
formula  C2H402(CioH7)2-  It  has  none  of  the  properties  of  a  phenol, 
but  corresponds  with  the  acetals.  The  authors  consider  that  this 
different  behaviour  of  a-  and  /3-naphthol  (the  one  behaving  like  a 
phenol  and  the  other  like  a  fatty  alcohol)  is  fresh  evidence  in  favour 
of  his  unsymmetrical  naphthalene  formula.  N.  H.  M. 

Acid  Propionates  and  Butyrates.  By  W.  G.  Mixter  (Amer. 
Chem.  J.,  8,  343— 346).— The  following  salts  are  described  ;  Acid 
barium  propionate,  (C3H502)Ba,C3H602  -f  SHaO,  forms  tabular 
crystals  that  very  slowly  lose  water  and  acid  in  dry  air.  Acid 
strontium  propionate,  (C3H502)2Sr,C3H602  +  3^1120,  forms  long,  thin 
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crystals,  that  lose  acid  on  exposure  to  the  air.  Acid  calcium  pro- 
pionate, 2(C3H502)2Ca,C3H602  -}-  5H2O,  forms  long  needles,  that  have 
an  acid  reaction  and  decompose  on  heating.  Acid  hariurn  isobutyrate, 
(C4H702)2Ba,C4H802,  was  obtained  by  heating  a  solution  of  the 
normal  salt  with  the  excess  of  the  acid  at  100°  until  constant. 

H.  B. 

Preparation  of /3-Iodopropionic  Acid.  By  V.  Meyer  (Ber.,  19, 
3294  —  3295). — The  author  finds  that  /J-iodopropionic  acid  can  be 
readily  prepared  from  the  glyceric  acid  obtained  by  the  oxidation  of 
glycerol  with  nitric  acid,  since  the  accompanying  products  neither 
form  crystalline  compounds  with  phosphorus  iodide,  nor  interfere 
with  the  crystallisation  of  the  iodo-acid.  The  sj^rup  obtained  by  the 
oxidation  of  glycerol  and  subsequent  removal  of  nitric  acid,  is  diluted 
with  water  to  a  sp.  gr.  of  1*26,  and  30  c.c.  of  the  solution  is  then 
poured  into  a  flask  containing  phosphorus  iodide  prepared  from 
50  grams  of  iodine  and  6*5  grams  of  yellow  phosphorus.  A  vigorous 
action  takes  place  either  in  the  cold  or  on  gently  warming,  and  the 
contents  of  the  flask  on  cooling  solidify  owing  to  the  separation  of 
|S-iodopro[)ionic  acid  in  large,  colourless  laminee,  which  after  one 
crystallisation  from  water  are  quite  pure.  W.  P.  W. 

Methylisopropylacetic  Acid.  By  P.  v.  Kombuegh  (^Bec.  Trav. 
Chem.,  5,  228 — 2:39). — Kobig  concluded  that  the  caproic  acid  obtained 
by  the  oxidation  of  the  hexyl  alcohol  from  the  essence  of  Roman 
chamomile  was  identical  with  that  obtained  by  Markownikoff  from  the 
nitrile  derived  from  methyl  isopropyl  carbinoL  This  view  is  not  con- 
firmed in  the  present  paper,,  in  which  it  is  shown  that  methylisopropyl- 
acetic acid  is  not  identical  with  the  caproic  acid  obtained  from  the 
essence  of  chamomile.  Two  methods  were  used  for  the  synthetical 
formation  of  methylisopropylacetic  acid,  CHMePr*^COOH,  namely,  the 
conversion  of  ethyl  sodiomalonate  into  the  isopropyl-derivative,  and 
this  into  the  ethereal  salt  of  methylisopropylmalonic  acid,,  from 
which  the  acid  itself  Avas  obtained  by  hydrolysis  ;  this,  when  laeated, 
readily  decomposed  into  carbonic  anhydride,  and  the  corresponding 
acetic  acid ;  (ii)  the  conversion  of  ethyl  acetoacetate  into  ethylic 
methylisopropylacetoacetate  and  the  decomposition  of  this  by  alkalis 
into  methyiisopropyl  acetone  and  methylisopropylacetic  acid.  Of 
these  methods,  the  former  is  preferable. 

The  acid  boils  at  189—191°;  sp.  gr.  =  0'928  at  15°;  its  silver 
salt  crystallises  in  delicate  needles,,  and  its  amide  in  micaceous  scales. 

MethijUsopropylacetone,  CHMePr'^COMe,  boils^  at  135 — 140°,  has  a 
strong  odour  resembling  menthol ;  sp.  gr.  =  0*815  at  20° ;  it  does 
not  seem  to  react  with  sodium  hydrogen  sulphite  or  with  phenyl 
hydrazine. 

Methylisopropylmalonic  acid,  CHMePr(C00H)2,  is  crystalline, 
melts,  though  not  very  definitely,  at  124°;  its  silver  and  calcium 
salts  are  sparingly  soluble  ;  its  ethyl  salt  is  a  colourless  liquid  boiling 
at  221° ;  sp.  gr.  =:  0"990  at  15°  ;  it  has  an  agreeable  odour.  As  a 
subsidiary  product,  isopropylmalonic  acid  was  obtained,  a  substance 
previously  described  by  Conrad  and  BischofE.  V.  H.  Y. 
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Derivatives  of  Erucic  and  Brassic  Acids.  By  C.  L.  Reimer 
and  W.  Will  (Ber.,  19,  3320— 33'^ 7) .—Erucic  acid  is  best  obtained 
bj  saponifying  rape  oil  with  alcoholic  potash,  distilling  off  the 
alcohol,  and  dissolving  the  acid  liberated  on  addition  of  sulphuric 
acid  in  three  times  its  volume  of  95  per  cent,  alcohol ;  on  cooling  to 
0°  crystals  of  erucic  acid  separate  in  an  almost  pure  condition.  The 
melting  point  of  the  acid  was  found  to  be  34°.  Ethyl  erucate, 
C32H4i02Et,  is  a  colourless,  odourless  oil,  boiling  above  360°  without 
decomposition;  its  vapour-density,  however,  could  not  be  determined. 
The  anhydride,  C44H82O3,  is  prepared  by  heating  erucic  acid  and 
phosphorus  trichloride  in  molecular  proportions.  It  is  an  oil  crystallis- 
ing in  a  freezing  mixture  to  a  mass  of  scales,  and  is  very  readily  soluble 
in  ether,  benzene,  and  chloroform,  sparingly  soluble  in  alcohol.  The 
amide,  C22H4iO(NH2),  crystallises  in  colourless  needles,  melts  at  84", 
and  is  readily  soluble  in  ether  and  benzene,  sparingly  soluble  in 
alcohol,  insoluble  in  water.  The  anilide  is  crystalline,  melts  at  55'^, 
and  is  readily  soluble  in  ether  and  benzene,  sparingly  soluble  in 
alcohol. 

Bierucin,  C3H50H(C22H4i02)2. — When  rape  oil  is  allowed  to  stand 
for  a  long  time,  a  yellowish,  tallow-like  deposit  is  frequently  found  in 
the  casks ;  this  by  repeated  solution  in  ether  and  subsequent  addition 
of  alcohol  can  be  obtained  in  silky  needles.  ODierucin  melts  at  47°, 
and  is  readily  soluble  in  ether  and  light  petroleum,  insoluble  in  cold 
but  soluble  in  hot  alcohol.  A  trierucin  could  not  be  separated  from 
rape  oil. 

Brassic  acid  is  best  prepared  by  warming  erucic  acid  with  dilute 
nitric  acid  to  the  melting  point  and  then  adding  sodium  nitrite  ;  the 
product  is  quite  pure  after  two  crystallisations  from  alcohol.  The 
ethyl  salt  is  obtained  directly  from  the  acid,  or  by  the  action  of  nitrous 
acid  on  ethyl  erucate  ;  it  crystallises  in  laminae  showing  a  vitreous 
lustre,  melts  at  29 — 30°,  and  boils  above  360"  without  decomposition  ; 
the  vapour- density  could  not,  however,  be  determined.  The  anhydnde, 
C44H82O3,  formed  by  heating  the  acid  with  phosphorus  trichloride, 
crystallises  in  lustrous  tables,  melts  at  28 — ^29°,  and  is  insoluble  in 
water  and  alcohol,  readily  soluble  in  ether  and  ibenzene.  The  a.inide 
melts  at  90°,  and  resembles  in  its  properties  the  amide  of  erucic 
acid ;  both  amides  can  be  obtained  by  heating  the  corresponding 
ethyl  salts  to  230^  with  ammonia. 

Trihrassidin  is  formed  wihen  rape  oil  (100  parts)  is  treated  with 
nitric  acid  of  sp.  gr.  =  1*2  (5  parts)  and  sodium  nitrite  (1  part)  ;  after 
some  time,  the  resulting  crystalline  mass  is  washed,  dissolved  in  ether, 
and  from  the  solution  cooled  to  0°  a  lustreless,  crystalline  powder  is 
obtained.  Trihrassidin  melts  at  47°,  but  when  heated  above  its 
melting  point  and  allowed  to  cool,  the  melting  point  is  subsequently 
found  to  be  36° ;  it  is  insoluble  in  alcohol,  readily  soluble  in  ether 
and  chloroform.  Bibrassidin,  C3H50H( €22114102)2,  is  formed  when 
dierucin  is  treated  with  nitrous  acid  ;  it  forms  feebly  lustrous  crystals, 
melts  at  65°,  and  is  less  soluble  in  ether  than  trihrassidin. 

By  distilling  the  calcium  salts  of  erucic  and  brassic  acids,  two 
ketones  are  obtained  which  seem  to  be  different ;  they  are  both  very 
sparingly  soluble  in  alcohol.  W.  P.   W. 
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Dry  Distillation  of  Calcium  Tetramethylenecarboxylate 
with  Lime.  By  H.  G.  Colman  and  W.  H.  Perkin,  Jun.  {Ber., 
19,  3110 — 3115). — The  products  of  this  reaction  are  much  ethylene 
(together  with  hydrogen  and  small  quantities  of  carbonic  anhy- 
dride and  methane),  ditetramethylene  ketone,  and  an  oil  boiling  at 
136 — 137°,  and  uniting  with  hydrogen  sodium  sulphite,  phenyl- 
hydrazine,  and  hydroxylamine ;  this  is  either  tetramethylenealde- 
hyde  or  acetyltetramethylene,  but  there  is  not  sufficient  evidence  to 
say  which. 

Ditetramethylene  Tcetone,  CO(C4H7)2,  is  a  colourless  oil,  of  pepper- 
mint-like odour ;  it  boils  at  204 — 205°,  gives  a  colourless,  crystalline 
compound  with  hydrogen  sodium  sulphite,  and  is  acted  on  by  bromine 
with  evolution  of  hydrogen  bromide.  The  phenylhydrazine  compound 
is  obtained  as  a  yellow  oily  precipitate.  The  oxime,  C19H15NO,  forms 
a  colourless  syrup.  A.  J.  G. 

Oxalimide.     By  H.  Ost  and  A.  Mente  (Ber.,  19,  3228—3230).— 

Oxamic  acid  is  best  prepared  by  heating  hydrogen  ammonium  oxalate 

at  140°,  stirring  all  the  time,  extracting  with  aqueous  ammonia,  and 

converting  into  the  sparingly  soluble  barium  salt.      This  is  converted 

into    the   ammonium  salt,  and  precipitated  with   hydrochloric    acid. 

The  yield  is  16  per  cent. 

CO 
Oxalimide,  <^p^>-NH,  is  obtained  by  treating  20  grams  of  oxamic 

acid  with  50  grams  of  phosphorus  pentachloride  and  20  grams  of 
phosphorus  oxychloride,  and  heating  at  80—90°.  The  product  is  put 
into  ice-water,  warmed  at  40°,  filtered,  and  extracted  with  water  at 
60"".  It  is  purified  by  dissolving  in  very  dilute,  warm  aqueous 
ammonia,  precipitating  with  hydrochloric  acid,  and  recrystallising  from 
water.  It  forms  very  lustrous  prisms,  which  seem  to  be  monoclinic.  It 
is  sparingly  soluble  in  water,  more  soluble  in  warm  aqueous  ammonia. 
Boiling  water  decomposes  it  into  oxamide  and  oxalic  acid.  Concen- 
trated aqueous  ammonia  converts  it  into  oxamide.  When  a  cold  satu- 
rated solution  of  oxalimide  is  treated  with  mercurous  chloride,  a 
crystalline  mercury  salt,  C202N*HgCl,  separates. 

Oxalimide  is  also  formed  by  the  action  of  nitrous  acid  on  comenamic 
acid  (dihydroxypyridinecarboxylic  acid).  This  reaction,  together 
with  the  results  of  experiments  made  by  v.  Pechman  and  others,  is  in 
favour  of  the  view  that  meconic  aud  cumalinic  acids  are  derivatives 
of  pyridone,  C5H40-NH.  N.  H.  M. 

Ethyl  Oxalacetate.  By  W.  Wislicenus  (Ber.,  19,  3225—3228). 
— Ethyl  oxalacetate,  COOEt-CO-CH./COOEt,  is  prepared  by  dissolving 
20  grams  of  ethyl  oxalate  in  100  grams  of  absolute  ether,  adding 
3  grams  of  sodium  wire,  and  then  gradually  adding  12  grams  of  pure 
ethyl  acetate.  After  12  hours,  the  product  is  solid,  and  is  then 
washed  with  absolute  ether,  and  dried  over  sulphuric  acid.  The 
sodium-derivative,  CsHnOsNa,  ci*ystallises  from  absolute  alcohol  in 
microscopic,  matted  needles;  it  is  decomposed  by  dilute  s\:ilphuric 
acid.  The  ethyl  salt  is  a  rather  viscous  oil,  almost  without  colour 
and  odour;  it  decomposes  when  heated.    The  dilute  alcoholic  solution 
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gives  witli  ferric  chloride  an  intense  dark  red  coloration.  When 
boiled  with  dilute  alkali  or  baryta-water,  it  yields  oxalic  and  acetic 
acids.  Warm  10  per  cent,  sulphuric  acid  decomposes  it  with  evolu- 
tion of  carbonic  anhydride  and  formation  of  pyruvic  acid.  When 
saponified  by  Ceresole's  method  for  the  preparation  of  acetoacetio 
acid,  monethyl  oxalacetate,  CeHgOs,  is  obtained.  The  latter  crystallises 
from  benzene  in  stellate  groups  of  needles,  melting  at  about  90°. 
It  is  readily  soluble  in  alcohol,  ether,  and  water,  and  has  a  strongly 
acid  reaction. 

Phenylhydrazine  ethyl  oxalacetate  crystallises  in  plates  ;  when  boiled 
with  water,  it  yields  an  acid^  CioHgN'^Oa  (analogous  to  that  obtained 
by  Knorr  from  phenylhydrazine  ethyl  acetoacetate  (Abstr.,  1884, 
1377).  This  dissolves  readily  in  alcohol,  sparingly  in  water,  and 
decomposes  at  about  250°  without  melting.  N.  H.  M. 

Glycuronic  Acid.  By  H.  Thierfelder  {Ber.,  19,  3148).— 
Bromine  converts  glycuronic  acid  into  saccharic  acid,  thus  showing 
the  presence  in  the  former  acid  of  an  aldehydic  group,  and  also  its 
close  relation  to  dextrose.  L.  T.  T. 

Fermentation  of  Citric  Acid.  By  F.  Watts  (/.  Soc.  Chew. 
Ind.,  5,  215 — 218). — Warington  (this  Journal,  1875,  936)  has  made 
an  attempt  to  ascertain  the  amount  and  nature  of  the  volatile  acids  in 
concentrated  Sicilian  lemon-juice,  with  a  view  to  determine  the  acids 
other  than  citric  which  occur  in  concentrated  juice.  When  perfectly 
fresh  juice  is  distilled,  the  distillate  is  neutral,  and  consists  only  of 
water,  with  a  small  amount  of  essential  oil  derived  from  the  peel. 
It  is  thus  clear  that  volatile  acids  are  not  normal  constituents  of  the 
juice.  When  lemon-juice  is  allowed  to  remain  for  some  days  in  an 
open  vessel,  a  film  of  mould  gradually  forms  on  the  surface,  consisting 
of  a  large  number  of  minute  cells  of  saccharomyces  mycoderma.  If  this 
juice  is  now  distilled,  the  distillate  is  found  to  be  acid.  From  an 
examination  of  the  distillate  purified  by  redistillation,  the  author 
infers  the  presence  of  acetic  acid,  traces  of  formic  acid,  and  possibly 
some  propionic  acid,  and  indirectly  the  existence  of  ethyl  alcohol, 
with  possibly  some  propyl  alcohol,  and  minute  quantities  of  methyl 
alcohol  in  the  original  juice  after  fermentation.  It  is  also  shown  by 
experiment,  that  under  the  influence  of  saccAaromi/ces  mycoderma  citric 
acid  is  split  up  directly  into  carbonic  anhydride  and  water,  oxygen 
being  absorbed.  It  was  found  that  the  growth  of  this  fungus  ceased 
shortly  after  air  was  excluded.  D.  B. 

Decomposition  of  Amides  by  Water  and  Dilute  Acids.  By 
Berthelot  and  Andre  (Gompt.  rend.,  103,  1051 — 1057). — Urea  is 
decomposed  by  hydrochloric  acid  at  the  ordinary  temperature. 
100  c.c.  of  solution  containing  1*0293  gram  of  urea  was  mixed  with 
10  c.c.  of  hydrochloric  acid  containing  3"78  grams  of  HCl,  allowed 
to  remain  24  hours,  diluted  with  water,  neutralised  with  magnesia, 
and  the  ammonia  estimated  by  Schloesing's  method.  After  boiling 
for  one  and  a  half  hours  about  one-ninth  of  the  total  nitrogen  in  the 
urea  was  obtained  in  the  form  of  ammonia  (0'0523  gram).     A  similar 
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quantity  of  urea  solution  was  boiled  for  an  hour  and  a  half  with 
2  grams  of  magnesia,  and  0*0353  gram  of  ammonia  was  obtained,  the 
amount  evolved  being  practically  the  same  in  each  half  hour.  The 
difference  between  the  two  quantities  represents  the  ammonia  formed 
by  the  action  of  hydrocbloric  acid  in  the  cold,  and  is  equivalent  to 
the  conversion  of  about  4  per  cent,  of  the  total  nitrogen  into  ammonia 
in  24  hours.  The  action  of  the  acid  increases  with  the  concentration, 
and  also  with  the  temperature. 

It  is  well  known  that  urea  is  partially  decomposed  when  boiled  with 
water.  At  the  ordinary  temperature,  however,  there  is  no  appreciable 
decomposition,  even  after  five  days.  Dilute  sodium  hydroxide  solution 
decomposes  urea  slowly  in  the  cold,  but  the  action  is  much  less 
marked  than  that  of  hydrochloric  acid. 

Asparagine  is  also  decomposed  by  hydrochloric  acid  in  the  cold  to  a 
somewhat  less  extent  than  urea,  and  the  decomposition  increases  with 
the  concentration  of  the  acid.  It  is  decomposed  by  magnesia,  as 
Boussingault  observed,  and  also  by  boiling  water,  although  only  to  a 
very  slight  extent.  The  action  of  soda  is  much  more  marked  than 
with  urea.  0'5  gram  of  asparagine  mixed  with  50  c.c.  of  water  and 
6  grams  of  sodium  hydroxide,  loses  one-third  of  the  total  nitrogen  in 
24  hours,  and  about  half  of  the  total  nitrogen  in  five  days,  or  almost 
the  whole  of  the  nitrogen  which  is  evolved  as  ammonia  in  the  ordinary 
reaction. 

Oxamide,  when  triturated  with  hydrochloric  acid  of  10  per  cent., 
loses  0"7  per  cent,  of  the  total  nitrogen  in  the  form  of  ammonia  in 
two  hours.  When  boiled  with  magnesia,  6'S  per  cent,  of  the  total 
nitrogen  is  evolved  as  ammonia  in  the  first  half  hour,  and  3'4  per  cent, 
in  the  second  half  hour.  The  first  loss  is  due  to  the  decomposition  of 
the  oxamide,  and  the  second  to  decomposition  of  magnesium  oxamate. 

In  all  these  cases  the  action  of  acids  varies  with  the  nature  of  the 
amide,  is  proportional  to  the  time  of  action,  and  increases  with  the 
concentration  of  the  acid  and  with  the  temperature. 

The  action  of  acids  or  alkalis  on  the  amides  derived  from  the 
alcoholic  amines  and  from  the  hydroxy-acids  will  be  different,  since 
these  amines  are  reconverted  into  ammonia  with  great  difficulty. 
Hydrochloric  acid  tends  to  regenerate  the  amines  from  their  deriva- 
tives, in  consequence  of  the  alkalinity  of  the  amines.  In  the  case  of 
substances  of  complex  function,  like  glycollamine  and  the  leucines, 
both  acids  and  alkalis  will  tend  to  produce  the  same  azotised  and 
oxygenised  derivative,  because  each  can  combine  with  it. 

Aspartic  acid  is  not  sensibly  alfected  either  by  boiling  water  or  by 
magnesia.  Uric  acid  yields  no  ammonia  when  boiled  with  magnesia 
for  an  hour,  but  if  triturated  for  two  hours  with  hydrochloric  acid  of 
10  per  cent.,  it  loses  about  1  per  cent,  of  the  nitrogen  in  the  form  of 
ammonia.  C.  H.  B. 

Derivatives  of  Acetothienone.  By  H.  Brunswig  (Ber.,  19, 
2S90— 2896).— Bromacetothienone,  CiSHs'CO-CH^Br,  prepared  by  the 
bromination  of  acetothienone  dissolved  in  carbon  bisulphide,  is  a  pale 
yellow  oil,  the  vapour  of  which  affects  the  mucous  membrane.  It 
cannot  be  distilled  under  ordinary  pressures  without  decomposition  ; 
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at  a  low  temperature  it  forms  small,  yellow  crystals.  The  anilide, 
CiSH.-CO-CH/NHPh,  crystallises  in  leaflets  melting  at  80°;  its  acetyl 
derivative,  C4SH3'CO'CH2*NPhAc,  forms  hard,  brown  crystals  meltina: 
at  141 '5°,  and  its  nitroso-derivative,  rhombic  crystals  melting"  at  81°, 
soluble  in  ether  and  alcohol,  sparino^ly  soluble  in  water.  The  thio- 
cyanate,  CiHuS'CO'CHa'SCN,  crystallises  in  colourless  leaflets  melting 
at  88° ;  sparingly  soluble  in  water  and  light  petroleum,  readily  soluble 
in  chloroform.  DibromacetotJiienone,  C4SH3*CO*C.HBr2,  is  a  heavy, 
colourless  oil,  solidifying  in  a  freezing  mixture,  and  completely 
decomposed  when  heated  under  ordinary  pressure. 

Cinnamyl  thienijl  ketone,  CiSHa'CO'CH  !  CHPh,  prepared  by  satu- 
rating with  hydrogen  chloride  a  mixture  of  acetothienone  and  benz- 
aldehyde  in  equimolecular  proportions,  crystallises  in  grouped  needles 
or  prisms,  very  soluble  in  ether  and  chloroform,  sparingly  soluble  in 
water.  The  dibromo-compound  crj^stallises  in  colourless  leaflets 
melting  at  157°,  and  is  soluble  in  alcohol.  V.  H.  V. 

Isomerism  of  the  Thiophenic  Acids.  Derivatives  of  y3-Thio- 
phenic  Acid.  By  A.  Damsky  (J5er.,  19,  3282—3286  ;  compare  this 
vol.,  p.  129). — The  ordinary  method  of  preparing  /3-thiophenic  acid  by 
the  oxidation  of  /3-thiotolen  affording  only  a  poor  yield,  the  aithor 
prepared  ^-ethylthiophen  and  oxidised  it  with  potassium  pj'rman- 
ganate ;  no  advantage,  however,  was  derived  thereby,  since  the 
amount  of  /3-acid  obtained  was  not  greater  than  that  formed  by  the 
oxidation  of  /3-thiotolen.  The  best  yield,  8  per  cent,  of  the  theoretical 
quantity,  was  obtained  by  oxidising  /3-thiotolen  in  quantities  of 
1  gram  with  a  mixture  of  Q'7  grams  of  sodium  hydroxide,  and 
8'8  grams  of  potassium  permanganate  in  333  grams  of  water.  When 
dissolved  in  water  at  15°  or  18°,  100  c.c.  of  the  solution  contain 
0'44  gram  of  /:i- thiophenic  acid;  the  solubility  of  the  barium  salt  is 
11 '54  at  17°,  and  that  of  the  calcium  salt  is  7'92  at  14-5°.  The  amide 
crystallises  in  slender,  colourless  needles,  melts  at  177'5 — 178°,  and  is 
very  sparingly  soluble  in  ether ;  the  "plienylcarh amide  crystallises  in 
concentrically-grouped  needles,  melts  at  206°,  and  is  sparingly 
soluble  in  alcohol. 

l3-EthyUhi'ophen,  C4SH3Et. — When  ethyl  ethenyltricarboxylate 
(Abstr.,  1883,  45)  is  treated  with  the  calculated  quantities  of  sodium 
ethoxide  and  ethyl  bromide,  a  vigorous  action  takes  place,  accom- 
panied by  considerable  development  of  heat,  and  ethyl  butenyltricar- 
boxylate  is  obtained  as  an  oil.  This  is  saponified,  and  from  the  acid, 
by  heating  it  at  120 — 170°  until  evolution  of  carbonic  anhydride 
ceases,  /3-ethylsuccinic  acid  is  obtained,  which  by  distillation  with 
phosphorus  trisulphide  yields  y3-ethylthiophen.  This  is  an  oil  re- 
sembling a-ethylthiophen  in  properties.  W.  P.  W. 

Reduction  of  a^-Thiophendicarboxylic  Acid.  By  F.  Ernst 
{Ber.,  19,  3274 — 3278). — Tetrahydrot}iio})liendicarhox])lic  acid, 

C4SH6(COOH)2  [=2:5], 

is  prepared  by  adding  15  parts  of  sodium  amalgam  (4  per  cent.  Na) 
to  1    part  of    a-a-thiophendicarboxylic  acid  and  0'5  part  of  sodium 
hydroxide  dissolved  in  water,  and  heating  at  100°  for  two  hours ;  the 
VOL.   Lii.  r 
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product  Is  converted  into  the  silver  salt,  and  from  this  by  treatment 
with  hydrogen  sulphide  the  hydro-acid  is  obtained.  It  crystallises  in 
yellowish-white  probably  monoclinic  tables,  melts  at  162°  (corr.),  is 
readily  soluble  in  water,  less  so  in  ether,  and  shows  all  the  properties 
of  a  hydro-acid.  Thus  it  reduces  an  ammoniacal  silver  solution,  and 
when  heated  with  sulphuric  acid  decomposes  into  thiophenic  acid  and 
carbonic  oxide.  The  barium  salt,  C4SH6(COO)2Ba,  crystallises  in 
small  lustrons  scales  ;  and  the  silver  salt,  C4SH6(COOAg)2,  is  a  white 
powder.  When  an  alcoholic  solution  of  the  hydro-acid  is  saturated 
with  hydrogen  chloride,  methyltetrahydrothiophendicarhoocylate, 

C4SHe(COOMe)2, 

is  obtained  as  an  oil  which  cannot  be  distilled  and  does  not  solidify. 

a-Thiophencarboxylic  acid,  on  reduction,  yields  an  acid  which  crys- 
tallises in  colourless  needles,  melts  at  abont  48°,  is  readily  soluble  in 
water,  and  reduces  ammoniacal  silver  solution.  W.  P.  W. 

Synthetical  Investigations  in  the  Thiophen  Series.  By 
F.  Erx\st  {Ber.,  19,  3278— 3282).— The  author  has  endeavoured  to 
effect  the  synthesis  of  an  anthracene  of  the  thiophen  series,  but  with- 
out success.  The  following  compounds  prepared  in  the  course  of  the 
work  are  described  : — 

Orthotoluyl  tliienyll-etone,  CHH'4Me'CO'C4SH3,  obtained  by  the  action 
of  orthotoluic  chloride  on  thiophen  in  the  presence  of  aluminium 
chloride,  is  a  colourless  oil ;  when  boiled  for  some  time  it  loses  water, 
and  is  completely  resinified.     The  acoto^rime  is  a  non-volatile  oil. 

Phenyl  thiotolyl  ketone,  C6H5*CO*C4SH2Me,  is  formed  by  treating 
coal-tar  thiotolen  with  benzoic  chloride  in  the  presence  of  aluminium 
chloride.  The  ketone  is  a  syrup,  and  on  long  boiling  loses  water  and 
is  resinified.  The  acetoxime  was  prepared,  but  is  not  described. 
When  thienylglyoxylic  acid  is  reduced  with  sodium  amalgam  in  the 
cold,  thieny I gly collie  acid,  C4SH3*CH(OH)'COOH,  is  obtained.  It 
crystallises  in  white  needles,  melts  at  115°,  is  readily  soluble  in  water, 
alcohol,  ether  and  benzene,  and  decomposes  on  distillation.  Oxida- 
tion with  manganese  dioxide  converts  it  into  thiophenaldehyde ;  the 
yield,  however,  is  small.  The  barium  and  calcium  salts  are  readily 
soluble  in  water ;  the  silver  salt  is  obtained  as  a  white  precipitate. 

Thienylacetic  acid,  C4SH3"CH2*COOII,  is  obtained  by  boiling  thienyl- 
glycollic  acid  with  hydriodic  acid  and  amorphous  phosphorus.  It 
forms  colourless  crystals,  melts  at  7G°,  and  is  soluble  in  hot  water, 
alcohol  and  ether.  The  barium  salt  forms  white  crystals-  readily 
soluble  in  water ;  the  silver  salt  is  obtained  as  a  white  precipitate. 

W.  P.  W. 

Synthesis  of  a -Phenyl  thiophen.  By  W.  Kues  and  C.  Paal 
(Ber.,  19,  3141 — 3144). — Following  out  their  previous  work  (Abstr., 
1886,  536),  the  authors  find  that  if  /3-benzopropionic  or  /J-benzoiso- 
succinic  acid  is  substituted  for  levulinic  acid,  similar  reactions  occur. 
In  these  cases,  however,  the  intermediate  hydroxy-product  appears  to 
be  less  stable  than  thiotolen,  and  traces  only  were  obtained.  The 
main  product  was  a.-;phenyltliiophen,  C4SH3Ph  [Ph  =  1].     With  the 
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isosuccinic  acid,  evolution  of  carbonic  anhydride  and  formation  of  the 
kotonic  acid  takes  place  before  the  reaction  occurs.  a-Phenylthiophen 
crystallises  in  plates  melting  at  40 — 41°,  and  is  soluble  in  carbon  bisul- 
phide and  the  usual  organic  solvents,  insoluble  in  water.  It  is  volatile 
in  steam,  and  has  the  characteristic  odour  of  diphenyl.  It  dissolves 
in  cold  concentrated  sulphuric  acid,  and  is  reprecipitated  unchanged  on 
the  addition  of  water.  It  shows  the  indophenin  reaction,  but  does 
not  give  any  characteristic  coloration  with  Laubenheimer's  reaction. 
When  added  to  cold  bromine,  it  forms  parabromophenyltribromo- 
thiophen,  which  crystallises  in  white  needles  melting  at  145 — 146°, 
sparingly  soluble  in  alcohol  and  acetic  acid,  easily  in  carbon  bisulphide 
and  benzene.  It  is  a  very  stable  compound,  may  be  heated  with 
dilute  nitric  acid  at  180°  without  chn.nge,  and  is  only  oxidised  by 
continued  boiling  with  chromic  acid  in  acetic  solution,  and  then 
forms  parabromobenzoic  acid.  Attempts  made  to  form  a  phenyltri- 
bromothiophen  were  unsuccessful.  A  mixture  of  a  compound  crys- 
tallising in  white  needles  melting  at  55 — 56°  (probably  a  phenyl- 
dibromothiophen)  with  a  very  soluble  bromo-derivative,  raeltingr  at 
33—36°,  was  produced.  L.  T.  T. 

Pentathiophen-group.  By  K.  Krekeler  (Ber.,  19,  3266—3274). 
— The  lactone  of  a-methylhydroxyglutaric  acid  (Block  and  Tollens, 
Abstr.,  1886,  533)  is  prepared  by  slowly  adding  100  grams  of  levulic 
acid  to  100  grams  of  potassium  cyanide,  finely  rubbed  with  10  grams 
of  water,  the  whole  being  well  cooled.  It  is  then  kept  for  24  hours 
in  a  loosely- closed  vessel,  treated  with  the  necessary  amount  of 
fuming  hydrochloric  acid,  and  left  for  three  or  four  days.  It  is 
extracted  with  ether,  saponified  by  heating  for  one  hour  on  a  water- 
bath  with  fuming  hydrochloric  acid,  and  again  extracted  with  ether. 
It  is  purified  by  means  of  the  barium  salt.  The  hydroxy-acid  is  con- 
verted into  methylglutaric  acid  by  boiling  with  twice  its  volume  of 
hydriodic  acid  and  amorphous  phosphorus. 

^-Methylpentathiophen,  CJIo<^r^u—r^x^^^,  is  obtained  by  distilling 

5  grams  of  sodium  methylglutarate  (dried  at  160°)  with  10  grams  of 
phosphorus  trisulphide  at  180 — 250°.  From  550  grams  of  sodium 
salt,  20  grams  of  crude  oil  were  obtained  ;  this  is  boiled  for  some 
hours  with  strong  potash  solution,  distilled,  the  oily  distillate  treated 
with  a  little  dilute  permanganate  solution,  and  then  re-distilled  over 
sodium.  It  is  a  colourless,  very  refractive  oil,  boiling  at  134°,  and 
has  the  odour  of  pure  xylene.  Sp.  gr.  =  0'9938  at  19°  (water  at 
19°  =  1).  When  the  solution  of  the  substance  in  glacial  acetic  acid 
is  treated  with  a  solution  of  isatin  in  the  same  solvent,  and  then 
with  sulphuric  acid  (keeping  it  cold),  an  intense  dark-green  coloration 
is  produced.  When  poured  into  water,  a  green  flaky  precipitate  is 
formed,  soluble  in  ether.  Laubenheimer's  reaction  yields  a  dark 
violet  coloration  in  sulphuric  acid. 

f-i-Methylacetopentathienone,  CsSHiMeAc,  is  prepared  by  treating  a 
solution  of  1  part  of  ^-methylpentathienone  in  10  parts  of  light 
petroleum  with  the  calculated  amount  of  acetic  chloride,  and  adding 
aluminium  chloride  until  the  evolution  of  hydrogen  chloride  ceases. 

r  2 
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It  is  purified  by  steam  distillation.  It  is  a  clear  heavy  oil,  having  an 
odour  resembling  that  of  acetophenone;  it  boils  at  233 — 235°(unc'orr.). 
The  Icetoxime,  CsSHiMe'CMe  '.  N-OH,  was  prepared  by  Peter's  method 
(Abstr.,  1885,  141).  It  crystallises  from  ether  in  long,  branched 
needles  melting  at  68° ;  it  dissolves  readily  in  alcohol  and  ether. 

When  /3-methylpentathiophen  is  treated  with  0*3  per  cent,  alkaline 
potassium  permanganate  solution,  the  oxidation  takes  place  very 
quickly  with  formation  of  acetic  and  oxalic  acids. 

When  air  saturated  with  methylpentathiophen  is  passed  through 
fuming  nitric  acid  a  nitro-compound  is  formed.  The  alcoholic  solu- 
tion of  the  latter,  treated  with  a  drop  of  potash  solution,  acquires  an 
intense  violet-red  colour  which  disappears  in  a  few  minutes. 

N.  H.  M. 

Action  of  Light  on  Nitrobenzene  in  Alcoholic  Solution. 
By  (x.  CiAMiciAN  and  P.  Silber  {Ber.,  19,  2899— 2900).— In  continua- 
tion of  experiments  on  the  transformation  of  qui  none  to  quinol  on 
exposing  its  alcoholic  solution  to  sunlight  (Abstr.,  1886,  695),  the 
authors  have  studied  the  chemical  change  induced  in  nitrobenzene 
under  similar  conditions.  Among  the  products  obtained,  were  alde- 
hyde, aniline,  and  a  quinoline  base,  probably  quinaldine. 

V.  H.  V. 

Orfchoethyltoluene :  Oxidation  of  Orthodialkyl-derivatives 
of  Benzene  with  Potassium  Permanganate.  By  A.  Glaus  and 
E.  PiESZCEK  {Ber.,  19,  308.3 — 3092). — The  common  statement  that 
ortho-x}lene,  on  oxidation  with  potassium  permanganate,  yields  first 
orthotoluic  acid  and  then  phthalic  acid  is  incorrect,  nothing  but 
phthalic  acid  being  formed  ;  not  even  a  trace  of  orthotoluic  acid  is 
detectable.  By  the  oxidation  of  orthoethyltoluene  with  potassium 
permanganate,  orthotoluic,  phthalic,  and  terephthalic  acids  were  ob- 
tained according  to  the  temperatai'e  and  concentration  of  the  solutions. 
At  100°,  in  alkaline  solution,  total  combustion  took  place.  The  results 
obtained  with  cymene  completely  corresponded  with  those  obtained 
with  orthoethyltoluene. 

Bromorthoethijltoluene  is  a  colourless  oil  boiling  at  220 — 221° 
(uncorr.) ;  when  heated  with  niti'ic  acid,  sp.  gr.  1*2,  in  sealed  tubes  at 
190 — 200°,  it  is  oxidised  to  a  hromorthotoluic  acid,  [Me  :  COOH :  Br  = 
1:2:  4].  This  forms  snow-like  flocks  composed  of  slender  needles, 
melts  at  118°  (uncorr.),  is  sparingly  soluble  in  cold  water,  readily 
soluble  in  alcohol,  ether,  and  hot  water,  and  yields  readily  soluble 
crystalline  salts  with  the  alkali  metals,  and  with  barium  and  calcium. 
It  is  not  identical  with  the  acid  described  by  Jacobsen  (Abstr.,  1885, 
143),  to  which  he  assigned  the  same  constitution ;  the  authors  consider 
it  more  probable  that  his  acid  has  the  constitution  [1:3:4]. 

By  the  action  of  nitric  acid  on  orthoethyltoluene  in  the  cold,  a 
mono-  and  tZmi^ro-derivative  are  formed ;  the  latter  is  a  pale-yellow 
oil,  and  does  not  solidify  at  O''. 

OrthoethyUoluene-/3-.'iulphonio  acid,  CeHsMeEt'SOsH  [1:2:  4],  is 
obtained,  together  with  the  a-acid  which  has  not  yet  been  investigated, 
by  the  action  of  pyrosulphuric  acid  on  orthoethyltoluene;  it  forms  a 
deliquescent,  colourless,  crystalline    mass.      The  potassium,  sodium, 
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barium,  calciam,  lead,  copper,   and  silver  salts  are  described.     The 
chloride  is  a  yellow  oil,  the  amide  forms  a  yellow,  buttery  mass. 

A.  J.  G. 

Oxidation  of  the  Homologues  of  Phenol.  By  B.  Heymann  and 
W.  KoNiGS  (-Ber.,  19,  3304 — 3315). — Continuing  their  experiments 
(Abstr.,  1886,  542),  the  authors  find  that  the  oxidation  of  the  homo- 
logues of  phenol  can  readily  be  effected  if  the  phenols  are  converted  into 
the  corresponding dipotassium  phosphates;  these  double  salts  are  pre- 
pared by  heating  the  phenols  (1  mol.)  with  phosphoric  oxychloride 
(1  mol.),  carefully  adding  water  to  the  cooled  product,  extracting  the  re- 
sulting chlorinated  phosphorus  compounds  with  ether,  and  decompos- 
ing them  with  potassium  carbonate.  The  double  phosphates  are  then 
oxidised  with  alkaline  potassium  permanganate,  acidified  with  hydro- 
chloric acid,  and  boiled  for  a  short  time.  The  double  phosphates  of  the 
phenols  are  found  to  be  more  stable  than  the  corresponding  double 
sulphates,  and  a  better  yield  is  obtained  when  the  former  are  oxidised. 
By  this  method,  orthocresol  is  readily  oxidised  to  salicylic  acid. 

Thymol  treated  with  potassium  pyrosulphate  yieldsadouble  sulphate, 
CeHsMePr-SO^K  [Me  :  SO4K  :  Pr  =  1  :  3  :  4],  crystallising  in  fine 
silky  fibres,  which  decomposes  readily  on  keeping  or  when  heated  on 
a  water.-bath,  although  it  is  stable  in  alkaline  solution  ;  it  is  sparingly 
soluble  in  50  per  cent,  alcohol,  readily  soluble  in  absolute  alcohol  and 
in  water.  When  the  double  sulphate  or  double  phosphate  is  oxidised, 
thymohydroxycumic  acid,  COOH-CeHsPr^-OH  [COOH  :  OH  :  Pr  = 
1:3:  4J  (Abstr.,  1879,  158),  is  obtained. 

Carvacryl  potassimn  sulphate,  CeHgMePr'SOiK,  crystallises  in  silvery 
scales,  decomposes  very  readily  on  keeping  or  on  gently  heating, 
is  stable  in  alkaline  solution,  and  is  soluble  in  water  and 
absolute  alcohol.  Carvacryl  dipotassium  phosphate,  C6H3MePr*P04K2 
-f  5HoO,  crystallises  in  large,  .  silvery  laminae  decomposing 
at  100°,  readily  soluble  in  water  and  in  absolute  alcohol.  Some 
tricarvacryl  phosphate  was  formed  in  the  preparation  of  the 
double  salt.  When  oxidised  with  permanganate,  both  the  double 
sulphate  and  double  phosphate  yield  parahydroxyisopropylsalicylic 
acid,  COOH-C6H3(OH)-CMe2-OH  [COOH  :  OH  :  CMe./OH  =  1  :  2  :  4J, 
which  crystallises  from  water  in  large,  flat  needles,  and  in  slender, 
concentrically  grouped  needles  from  chloroform.  The  acid  melts  at 
130 — ]  35°  ;  a  more  exact  determination  was  not  possible  owing  to  the 
tendency  to  dehydrate  and  form  parapropenylsalicylic  acid.  Hydroxy- 
isopropylsaJicylic  acid  is  sparingly  soluble  in  cold  water,  readily 
soluble  in  chloroform,  alcohol  and  ether,  insoluble  in  carbon  bisul- 
phide, and  gives  with  ferric  chloride  an  intense  reddish-violet 
coloration.  The  silver  salt,  doHnOiAg,  crystallises  in  colourless 
needles ;  the  copper  salt,  (CioHn04)2Cu  +  H3O,  crystallises  in  green 
prisms  which  do  not  lose  their  colour  on  drying;  it  is  sparingly  soluble 
in  water.  When  heated  with  concentrated  hydriodic  acid  and 
amorphous  phosphorus,  the  acid  is  reduced  to  isohydroxycumic  acid, 
OH-CeHaPr^-COOH  (Abstr.,  1878,  781). 

Farapropenylsalicylic  acid, 

COOH-C6H3(OH)-CMe  :  CHo  [COOH  :  OH  :  (CMe  !  CH^)  =  1:2:4], 


242  ABSTRACTS  OF  CHEMICAL  PAPERS. 

is  readily  obtained  from  hydroxyisopropylsalicjlic  acid  by  gently 
warming  it  on  a  water-bath  with  dilute  hydrochloric  acid.  It 
crystallises  in  slender  needles,  melts  at  145 — 146°,  is  sparingly  soluble 
in  cold  water,  readily  soluble  in  alcohol,  ether  and  boiling  carbon 
bisulphide,  and  gives  an  intense  reddish- violet  coloration  with  ferric 
chloride.  It  is  volatile  with  steam,  and  when  heated  at  150°  sublimes 
with  slight  decomposition.  The  silver  salt,  CioHgOaAg,  forms  a 
crystalline  powder,  very  sparingly  soluble  in  water ;  the  copper  salt, 
(CioH903)2Cu  -f  2H2O,  forms  small,  green  crystals  insoluble  in  water, 
the  anhydrous  salt  is  not  hygroscopic.  By  reduction  with  sodiam 
amalgam  in  the  cold,  an  acid  agreeing  in  its  properties  with  Jacobsen's 
isohydroxycumio  acid  (loc.  cit.)  was  obtained ;  the  melting  point, 
however,  was  96 — 97°  instead  of  93 — 94°. 

When  a  boiling  aqueous  solution  of  hydro xyisopropylsalicylic  acid 
is  treated  with  an  equal  volume  of  concentrated  hydrochloric  acid,  a 
polymeride,  propenylsalicylic  acid,  (CioHioOa)^,  is  obtained  in  small, 
white  crystals  which  melt  at  230°  with  evolution  of  carbonic  anhydride. 
It  is  insoluble  in  water  and  carbon  bisulphide,  soluble  in  hot  acetic 
acid,  alcohol  and  ether,  and  the  alcoholic  solution  is  coloured  an 
intense  reddish-violet  with  ferric  chloride.  The  acid  is  not  volatile 
with  steam  nor  is  it  reduced  by  sodium  amalgam. 

Attempts  to  oxidise  the  ethjl,  isopropyl,  isobutyl,  and  aniyl 
potassium  sulphates  led  to  no  result.  W.  P.  W. 

Action  of  Sodium  Methoxide   on  Bromobenzene.      By   F. 

Blau  {Mojiatsh.  Chem.,  7,  621 — 636). — When  bnmiobenzeiie  is  heated 
with  sodium  methoxide  in  sealed  tubes,  anisoil  is  formed  together 
with  phenol ;  the  sodium  methoxide  thus  acting  like  a  mixture  of  the 
alcohol  and  alkali :  a  considerable  proportion  of  the  bromobenzene  is 
unaltered.  The  reactions  with  di-  and  symmetrical  tri-bromobenzenes 
are  precisely  analogous ;  thus  from  the  former  are  obtained  brom- 
anisoil,  dimethylquinol,  and  bromophenol  ;  from  the  latter  a  dibromo- 
phenol  and  dibromanisoil.  The  dibromophenol  forms  white  crystals 
melting  at  76'5°,  readily  soluble  in  alcohol  and  ether,  sparingly  in 
water  and  petroleum;  on  fusion  with  alkali,  it  yields  phloroglucol  ;  it 
is,  therefore,  a  symmetrical  compound.  V.  H.  V. 

Bisulphides  with  Mixed  Organic  Radicles.  By  R.  Otto  and 
A.  Bossing  {Uer.,  19,  3132 — 3138). — Hitherto  no  organic  bisulphides 
with  mixed  radicles  have  been  obtained.  The  authors  find  that  such 
compounds  are  formed  when  a  mixture  of  two  mercaptans  are  treated 
with  bromine,  and  that  the  reactions  take  place  the  more  readily  the 
more  closely  allied  are  the  radicles  of  the  reacting  mercaptans.  The 
reaction  is  B-SH  -f  R'-SH  -f  Bra  =  2HBr  +  B-S^-B'. 

Fhenyl  paratolyl  bisulphide,  C7H7'S3*Ph,  is  obtained  by  dissolving 
molecular  proportions  of  phenyl  and  paratolyl  hydrosulphides  in  ten 
times  their  volume  of  ether,  and  slowly  adding  a  molecular  proportion 
of  bromine.  This  substance  is  a  thick,  pale-yellow  oil.  It  is  insoluble 
in  water,  miscible  in  all  proportions  with  alcohol  and  ether,  luis  an 
odour  somewhat  resembling  that  of  tolyl  hydrosulphide,  is  heavier  than 
water,  and  scarcely  volatile  in  steam.  When  heated  with  alcohol  and 
zinc-dust,  it  is  decomposed  into  the  corresponding  zinc  mercaptides. 
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Ethyl  amy  I  hisidpMde,  prepared  in  a  similar  way,  is  a  thin,  colourless 
liquid  of  very  strong  and  unpleasant  garlic-like  odour.  It  is  insoluble 
in  water,  soluble  in  ether  and  alcohol,  lighter  than  water,  and  volatile 
in  steam. 

Ethyl  phenyl  bisulphide. — The  authors  attempted  to  obtain  this 
compound  by  the  above  method,  but  it  was  only  formed  in  very 
small  quantity,  the  principal  products  being  diethyl  and  diphenyl 
bisulphides.  But  by  modifying  Schiller  and  Otto's  method  for  the 
preparation  of  organic  bisulphides  (this  Journal,  1877,  i,  306),  the 
authors  were  successful.  10  grams  of  phenylsulphinic  acid  (1  mol.)  and 
15  grams  of  ethyl  mercaptan  (3  mols.)  in  alcoholic  solution  were  heated 
in  sealed  tabes  at  100°.  The  action  took  place  according  to  the 
equation  PhSO,H  +  3BtSH  =  PhS2-Et  +  EtaS^  +  2H2O.  Ethyl 
phenyl  bisulphide  is  a  thick,  oily,  strongly  refractive  liquid,  heavier 
than  water,  and  only  very  slightly  volatile  in  steam.  It  is  insoluble 
in  water,  soluble  in  ether  and  alcohol.  Phenyl  paratolyl  bisulphide 
was  also  prepared  by  the  action  of  phenyl  hydros ulphide  on  paratolyl- 
sulphinic  acid. 

When  the  ethyl  salts  of  the  thiosulphonic  acids  are  heated  with 
raercaptans  reactions  similar  to  the  above  occur;  these  are  not,  how- 
ever, of  so  simple  a  kind,  but  take  place  simultaneously  according 
to  the  two  equations  : — 

I.  R-SOo-SR  +  4R'-SH  =  R^S,  +  2n'S2  +  2H,0. 
II.  R-SC/SR  +  4R'-SH  =  ^R-S^-R'  +  R'^S^. 

Phenyl  disulphoxide  (Ph*S202*Ph)  and  ethyl  mercaptan  thus  yield 
ethyl  bisulphide,  phenyl  bisulphide,  and  ethyl  phenyl  bisulphide. 

L.  T.  T. 

Action  of  Silicon  Fluoride  on  Organic  Bases.  By  C.  L. 
Jackson  and  A.  M.  Comey  (Ber.,  19,  3194-3195).— The  authors 
intend  studying  these  reactions.  When  silicon  fluoride  is  passed  over 
aniline,  a  compound  of  the  formula  3NH2Ph,2SiF4  is  formed.  This 
compound  was  obtained  by  Laurent  and  Delbos  (Ann.  Ghim.  Phys., 
22,  101),  but  its  composition  was  not  established.  It  forms  white, 
microscopic  needles,  and  sublimes  without  fusion.  It  is  insoluble  in 
ether,  benzene,  and  light  petroleum.  With  water  or  alcohol,  it  forms 
aniline  hydrosilicofluoride. 

Ortho-  and  para-toluidine,  diphenylamine,  and  dibenzylamine  form 
similar  compounds.  L.  T.  T. 

Aniline  and  Diphenylamine  from  Phenol.  By  V.  Merz  and 
P.  MiJLLEE  (Ber.,  19,  2901 — 2917). — In  this  paper,  the  various  methods 
used,  and  the  conditions  required  for  the  conversion  of  phenol  into 
aniline  and  diphenylamine  are  fully  described.  Thus  when  phenol  and 
ammonium  zinc  chloride  or  simply  ammonium  chloride  are  heated  at 
330°,  70  to  80  per  cent,  of  the  phenol  is  converted  into  the  amine,  the 
yield  of  which  is  dependent  on  an  excess  of  the  ammonium  salt,  the 
temperature,  and  the  time  of  heating.  The  same  change  may  also  be 
eiiected  with  zinc  oxide  or  magnesia  and  ammonium  chloride,  the 
presence  of  an  excess  of  the  latter  preventing  the  formation  of 
diphenylamine.    Experiments  in  an  autoclave  were  not  so  satisfactory ; 
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the  pressure  when  the  mixture  was  heated  at  320°,  was  20  to  25 
atmospheres.  V.   H.  V. 

Action  of  Alcoholic   Hydrogen  Chloride  on  Nitrosamines. 

By  O.  Fischer  and  E.  Hepp  (Ber.,  19,  2991— 2995).— The  authors 
find  that  certain  nitrosamines  undergo  intramolecular  change  by  the 
action  of  alcoholic  hydrogen  chloride  thus  ;  for  example,  methylphenyJ- 
nitrosamine  is  converted  into  1  :  4  nitrosomefchylaniline. 

1  :  4  Nitrosmethylaniline  is  prepared  by  adding  alcoholic  hydro- 
gen chloride  to  an  ethereal  solution  of  methylphenylnitrosamine  ;  a 
vigorous  action  takes  place  after  some  time,  and  small  yellow  needles 
of  the  1  :  4  nitrosomethylaniline  hydrochloride  separate  in  an  almost 
pure  state.  The  base  is  obtained  by  precipitation  with  sodium 
carbonate  or  ammonia,  either  in  yellowish-green  laminae,  or  from  very 
dilute  solutions  in  large,  steel-blue  prisms  ;  it  is  readily  soluble  in 
alcohol,  ether,  and  chloroform,  sparingly  soluble  in  benzene,  and  only 
slightly  soluble  in  light  petroleum  and  in  water.  It  melts  at  118°  and 
suffers  decomposition  when  more  strongly  heated.  When  heated  with 
solution  of  sodium  hydroxide,  it  is  decomposed  into  1  :  4  nitrosophenol 
and  methylamine  ;  whilst  by  reduction  methylparaphenylenediamine 
is  obtained.  Paranitrosomethylaniline  is  a  secondary  base,  and  by 
the  action  of  nitrous  acid  yields  1  :  4  nitrosomethylplienylnitrosmnine, 
NO*C6H4*NMe'NO  ;  this  compound  crystallises  from  alcohol  in  nodules, 
and  melts  at  101".  Careful  oxidation  with  nitric  acid  of  sp.  gr.  =  1"13 
converts  it  into  1  :  4  nitromethylphenylnitrosamirie ;  this  forms  yellow 
needles  melting  at  104°. 

When  methylaniline,  dissolved  in  alcoholic  hydrogen  chloride,  is 
treated  in  the  cold  with  one  molecular  proportion  of  sodium  nitrite, 
there  separate  after  long  standing  two  compounds,  1  :  4  nitrosomethyl- 
aniline hydrochloride  and  1  :  4  nitrosomethylphenylnitrosamine,  the 
latter  being  formed  in  the  greater  quantity,  and  a  corresponding  pro- 
portion of  the  methylaniline  remaining  unacted  on. 

1  :  4  Nitrosoethylaniline,  obtained  in  a  manner  similar  to  the  methyl- 
derivative,  crystallises  in  green  laminae,  melts  at  78°,  and  is  readily 
soluble  in  alcohol,  ether  and  benzene,  sparingly  soluble  in  water.  Its 
hydrochloride  crystallises  in  stellate  groups  of  needles.  By  reduction, 
ethylparaphenylendi amine  is  obtained  ;  this  base  is  a  thick  oil  and 
distils  at  270°.  Its  hydrochloride  forms  colourless,  narrow  scales 
readily  soluble  in  water,  less  soluble  in  alcohol.  From  1  :  4  nitroso- 
ethylaniline,  70  per  cent,  of  the  nitrosophenol  and  80  per  cent,  of  the 
ethylamine  hydrochloride  required  by  theory  were  obtained  by 
heating  it  with  sodium  hydroxide  solution. 

1  :  4  Nitrosocthylorthotoluidine  melts  at  140°  and  crystallises  in 
green  scales,  frequently  exhibiting  a  bluish  shimmer. 

1  :  4  Nitrosodiphenyl amine,  ohtfiir\ed  from  Witt's  diphenylnitrosamine, 
crystallises  in  green  tables  showing  a  bluish  shimmer,  melts  at  143°, 
and  dissolves  readily  in  alcohol,  ether,  and  chloroform,  giving  brown 
solutions,  and  in  sulphuHc  acid  with  a  red  colour,  which  at  once 
changes  to  violet  on  warming.  The  hydrochloride  crystallises  in  brown 
tables  having  a  bronze  lustre,  or  in  dark  reddish-brown  needles,  and  is 
decomposed  by  water  with  liberation  of  the  base.  W.  P.  W. 
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Preparation  of  Benzylamine    and   Phenethylamine.     By  S. 

HooGEWERFF  and  W.  A.  Van  Dorp  (Rpo.  Trav.  Ghim.,  5,  252 — 254), 
— Hofmann  has  suggested  the  action  of  bromine  on  phenylacetamide 
in  presence  of  dilute  alkali  as  a  convenient  method  for  the  preparation 
of  benzylamine  (Abstr.,  188t),  45).  It  is  here  shown  that  the  yield  is 
considerably  increased  by  preparing  the  alkaline  hypobromite  first  and 
then  adding  it  subsequently  to  the  amide. 

The  preparation  of  benzylamine  and  phenethylamine  by  this  method 
is  described.  V.  H.  V. 

Isodinitrodimethylaniline.  By  P.  v.  Bomburgh  (Bee.  Trav. 
Chim.,  5,  240 — 245). — According  to  Mertens,  when  dinitrophenyl- 
nitramine  is  heated  with  phenol,  tetranitrodimethylazobenzene,  a  red 
compound  is  produced,  reconvertible  into  the  nitramine  by  treatment 
with  nitric  acid  (Abstr.,  1885,  1022).  As,  however,  trinitrophenyl- 
methylnitramine  yields  a  similar  red  substance,  rec^onvertible  into  the 
nitramine,  which  has  been  shown  to  be  trinitrophenylmethylaniline, 
it  is  probable  that  the  red  substance  obtained  by  Mertens  is  a  dinitro- 
methylaniline.  The  analytical  results  support  this  view  quite  as  well 
as  that  of  Mertens.  As  a  confirmation,  the  author  by  acting  on 
tetramethyl benzidine  with  nitric  acid,  obtained  a  product  resembling 
the  isodinitrodimethylaniline  of  Mertens,  which  when  boiled  with 
nitric  acid  yielded  the  corresponding  nitramine  ;  from  this,  the  red 
substance  was  obtained,  the  analysis  of  which  showed  that  it  was  a 
tetranitrodimethylbenzidine.  When  treated  with  nitric  acid,  this 
yielded  the  theoretical  quantity  of  the  nitramine.  V.  H.  V. 

New  Synthesis  of  Thiodiphenylamine.  By  A.  Bernthsen  {Ber., 
19,  3255 — 3256). — Thiodiphenylamine  is  obtained  by  heating  orth- 
amidophenyl  mercaptan  and  catechol  at  220 — 240"  for  about  30  hours. 
The  product  is  extracted  with  alkali  and  acid,  and  crystallised  from 
ether  and  light  petroleum.  This  synthesis  forms  an  important  sup- 
port in  favour  of  thiodiphenylamine  being  a  di-ortho-compound  (com- 
pare Bernthsen,  Abstr.,  1886,  53,  and  Mohlau,  Ber.,  19,  2013). 

N.  H.  M. 

Ethereal  Carbonates.  By  G.  Bender  {Ber.,  19,  2950—2952). 
— Oxycarbimidophenol,  described  by  Kalckhoff  (Abstr.,  1883,  116i^) 
and  previously  by  Groenvik  {Bull.  Soc.  Chim.^  25,  177),  and  hydroxy- 
methenylamidophenol,  prepared  by  Sandmeyer  (this  vol.,  p.  135),  fire 
identical  with  the  author's  anhydro-orthamidophenyl  carbonate 
(Abstr.,  1887,  37)  which  melts  at  137—138°.  Kalckhoff's  compound 
on  further  purification  becomes  white,  and  its  acetyl-derivative  is 
soluble  in  water  like  the  corresponding  substance  obtained  by  the 
author.      The    ethyl  salt   prepared  by  Sandmeyer  has   the  formula 

C6H4<^^^C*OEt,    that    of    the    salt    obtained    by   the    author    is 

NEt 
C6H4<^_^^^CO.      In    the   existence   of   these   two   isomerides,    the 

parent  substance  exhibits  a  remarkable  analogy  to  carbostyril  and 
isatin ;    it    also    has    a    pseudo-form    in    addition    to    its    ordinary 
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one,  although  whether  the  latter  is  a  lactim  or  lactam  cannot  yet  be 
decided. 

The  author's  ethyl  salt  melts  at  29°  and  has  a  bitter  taste.  Con- 
centrated hydrochloric  acid  is  without  action  on  it  at  100°,  but 
dissolves  it  in  the  cold  forming  a  highly  unstable  hydrochloride. 

W.  P.  w. 

Benzyl-derivatives  of  Hydroxylamine.  By  F.  Walder  (Ber., 
19,  3287 — 3294). — Further  investigation  has  shown  that  the  con- 
clusions respecting  the  composition  of  these  compounds  arrived  at  in 
the  author's  previous  paper  (Abstr.,  188(5,  796)  are  erroneous.  A 
complete  analysis  of  the  compound  obtained  by  the  action  of  methyl 
iodide  and  sodium  on  dibenzylhydroxylamine  and  described  as  tri- 
benzylbenzoxyammonium  iodide,  shows  that  it  has  the  formula 
!N"2(C7H7)40,HI.  The  hydriodide  can  be  decomposed  by  alkalis,  but, 
since  the  base  is  soluble  in  water  and  only  sparingly  soluble  in  ether, 
a  separation  is  better  effected  by  employing  moist  silver  oxide.  The 
base  crystallises  over  sulphuric  acid,  distils  with  decomposition  at 
high  temperatures,  and  is  very  deliquescent ;  when  heated  with  water, 
it  yields  dibenzylhydroxylamine,  whilst  by  the  action  of  acetic  anhy- 
dride acetyldibenzylhydroxylamine  is  obtained.  The  jjlatinochloride, 
'N2(C^}i^)^0,}l■iFtC\6,  crystallises  in  slender,  yellow  needles,  melts  at 
153°,  and  is  insoluble  in  cold  water  and  ether.  The  sulphate, 
N2(C7H7)40,H2S04,  forms  transparent  prisms,  melts  at  152°,  and  is 
insoluble  in  alcohol  and  ether,  readily  soluble  in  water  containing 
acid.  The  nitr ate, 'N2{C-,'Hn)iO,2H1^0i,  crystallises  in  white,  feathery, 
flat  needles,  melts  at  159°,  and  is  sparingly  soluble  in  water. 
The  hydrochloride,  N2(C7H7)40,2HC1,  forms  thick  prisms  showing 
a  nacreous  lustre,  is  insoluble  in  ether,  and  only  sparingly  soluble  in 
water  after  it  has  once  separated  from  solution.  A  second  hydriodide, 
^2(07117)40,2111,  crystallises  in  bright  yellow  aggregates,  melts  at 
27°,  and  is  soluble  in  alcohol. 

From  a  black,  resinous  mass  formed  in  the  preparation  of  the 
hydriodide,  ^2(07117)40, HI,  a  black,  crystalline  compound  may  be  ob- 
tained ;  it  appears  to  be  a  periodide  of  the  formula  N2(07H7)40,Mel,l2. 

The  base  previously  described  as  benzylbenzenylamine  proves  to  be 
dihenzylamine,  NH(07H7)2.  It  is  found  that  when  dibenzylhydroxyl- 
amine is  heated  with  phosphorus  trichloride  and  the  product 
extracted  with  dry  ether,  an  unstable,  bright-yellow  viscid  oil  con- 
taining phosphorus  and  chlorine  is  obtained,  which  on  addition  of 
water  yields  dibenzylamine.  The  nitrosainiuc,  (07H7)2N*NO,  forms 
brittle,  curved,  white  crystals,  melts  at  61°,  and  is  readily  soluble  in 
alcohol,  ether  and  light  petroleum,  insoluble  in  water.  The  plati^io- 
chloride,  N(07H7)2H,H2PtOl6,  crystallises  in  golden-yellow  needles; 
the  nitrate,  N(C7H7)2H,HN03,  crystallises  in  slender  glistening 
needles,  melts  at  186°,  and  is  sparingly  soluble  in  water.  When 
heated  with  benzyl  chloride  at  100°,  the  base  is  converted  into  tri- 
benzylamine. 

When  dibenzylhydroxylamine  hydrochloride  is  treated  with  potas- 
sium nitrite  in  the  cold,  introsodihenzylhydroxylamine,  N(07ll7)2O*NO, 
is  obtained;  this  crystallises  in  flat,  white  needles,  melts  at  82 — 84°, 
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and  is  soluble  in  alcohol  and  ether,  sparingly  soluble  in  light  petro- 
leum, insoluble  in  water.  If,  however,  cooling  be  omitted,  and 
the  nitrate  be  added  rapidly  to  the  hydvocldoride,  nitrosodihe7izyl- 
amine  is  obtained,  NCC^HOoOH  +  2HN0o  =  HNO3  +  H^O  + 
NCaHO.-NO. 

The  author  finds  that  mono-,  di-,  and  tri-benzylamine  are  also  formed 
when  dibenzylhydroxylamine  is  prepared  by  Schramm's  method 
(Abstr.,  1884,  51).  'W.  P.  W. 

Correction.  By  L.  Knorr  {Ber.,  19,  3303). — In  a  previous  paper 
(Abstr.,  1884,  1198),  a  compound,  C14H16N2O4,  was  stated  to  have 
been  obtained  by  the  action  of  ethyl  acetoacetate  on  orthophenylene- 
diamine,  instead  of  on  paraph enylenediamine.  Sulphuric  acid  is 
without  action  on  the  compound  in  the  cold,  but  at  lOO*^  paraphenyl- 
enediamine  is  eliminated.  W.  P.  W. 

Action  of  Ethyl  Acetoacetate  on  Aromatic  Diamines.    By  0. 

N.Witt  {Ber.,  19,  2977—2978  and  3299).— By  the  action  of  ethyl 
acetoacetate  on  orthotoluylenediamine,  etheiiyltoluylenediamidine  is 
formed.  This  confirms  the  results  obtained  by  Ladenburg  and 
Riigheimer  (Abstr.,  1879,  915),  the  priority  of  whose  work  is 
acknowledged  by  the  author  in  the  second  communication. 

Condensation  Products  from  Carbo-imides  and  Orthodi- 
amines.     By  C.  Dahm  and  K.  Gasiokowski  {Ber.,  19,  3057 — 3060). 

NH 

— Garhortliotoluylenediphenijltetramine,  C7ll6<^^  l_,  ^  C(NHPh)2,  is  pre- 
pared by  heating  carbodiphenylimide  and  orthotoluylenediamine  (mole- 
cular weights)  for  four  hours  at  130 — 140°.  It  crystallises  from 
benzene  in  needles  melting  at  161°,  and  is  readily  soluble  in  alcohol 
and  ether.  It  does  not  react  with  an  excess  of  imide.  The  hydro- 
chloride., 2C2oH2oN4,3HCl,  crystallises  in  white  needles  melting  at 
173 — 174°;  it  is  very  soluble  in  alcohol  and  ether,  rather  sparingly 
in  water.     The  sulphate  w^as  also  prepared. 

Carhorfhotoluylenediparafolyltetramine,  C22II24N4,  is  prepared  in  a 
manner  similarly  to  the  above-mentioned  compound.  The  product  is 
extracted  with  boiling  benzene,  and  the  white  powder  dissolved  in 
alcohol,  from  which  it  separates  in  needles  melting  at  196*^.  The 
hydrochloride^  2C22H24N4,3HC1,  crystallises  from  the  strong  acid  solu- 
tion in  needles  melting  at  143°.  N.  H.  M. 

Derivatives  of  Parachlorazobenzene.  By  E.  Mentha  and  K. 
Heumann  {Ber.,  19,  2970—2974;  comp.  Abstr.,  1886,  874).— 
Chlorodiamidodiphenyl,  NH2*C6H4'C6H3C1-NH2. — When  parachlorazo- 
benzene in  alcoholic  solution  is  treated  with  zinc  chloride  and  sul- 
phuric acid,  and  the  solution,  after  precipitating  the  zinc  with 
hydrogen  sulphide,  is  made  alkaline  with  caustic  soda,  chlorodiamido- 
diphenyl is  obtained  and  can  be  extracted  with  ether.  It  is  a 
bright  yellow  powder,  which  very  readily  becomes  oxidised.  The 
hydrochloride,  CioHiiN2Cl,2HC],  crystallises  in  tufts  of  white  needles. 
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FaranitrochUrazohemene,  N02*C6Hi-lS"2*C6H4Cl  [4:1:4],  is  prepared 
by  treatinof  parachlorazobenzene  with  fuming  nitric  acid.  It  forms 
slender,  pale-yellow  needles,  melts  at  132'5°,  and  is  insoluble  in  water, 
sparingly  soluble  in  cold  alcohol  and  ether,  readily  soluble  in  acetic 
acid. 

Parachlorazohenzenesulphonic  acid,  S03H*CfiHi*N2*C6H4Cl,  [4:1:  4], 
is  obtained  by  heating  parachlorazobenzene  with  10  per  cent,  fuming 
sulphuric  acid  at  60 — 70°  for  some  time.  It  crystallises  in  brown 
needles,  melts  at  148°,  and  is  very  soluble  in  water  and  alcohol.  The 
sodium  and  barium  salts  are  described.  The  chloride,  Ci2H8N2Cl*S02Cl, 
melts  at  130°,  and  crystallises  in  glistening,  red  prisms,  soluble  in 
alcohol  and  ether;  boiling  with  water  converts  it  into  the  acid.  The 
amide  forms  brownish-yellow  prisms,  melts  at  211°,  and  is  insoluble  in 
water,  sparingly  soluble  in  ether  and  cold  alcohol.  W.  P.  W. 

Cyanazobenzene  and  Parazobenzenecarboxylic  Acid.  By 
E.  Mentha  and  K.  Heumann  (Ber.,  19,  3022 — 3025). — Paracijanazo- 
benzene,  C13H9N3,  is  prepared  by  slowly  adding  a  solution  of  diazoben- 
zene  chloride  (from  40  grams  of  amido-azobenzene  hydrochloride)  to  a 
solution  of  copper  sulphate  (100  grams)  and  potassium  cyanide  (90  per 
cent.,  112  grams)  in  dOOc.c.  of  water  at  90°.  When  cold,  it  is  filtered, 
well  washed,  and  dried  ;  it  is  then  sublimed  and  recrystallised  from 
benzene,  from  which  it  separates  in  short  brown  needles.  It  melts  at 
100 — 101°,  is  insoluble  in  water,  readily  soluble  in  warm  alcohol, 
ether,  and  benzene. 

Parazobenzenecarboxylic  acid,  NPh  '.  N-CeHi'COOH,  is  obtained  by 
boiling  the  above  nitrile  in  the  pure  state  for  three  hours  with  con- 
centrated aqueous  potash.  It  crystallises  from  alcohol  in  long, 
lustrous,  brown  prisms,  soluble  in  ether  and  warm  benzene.  When 
heated  above  210°,  it  becomes  dark,  and  decomposes  at  a  higher  tem- 
perature. When  heated  with  lime,  a  sublimate  is  obtained  which 
melts  at  170 — 171°,  and  is  probably  azophenylene.  The  potasdum 
salt  crystallises  in  brownish-yellow  needles  soluble  in  water  and  in 
alcohol ;  the  barium  salt  forms  needles  sparinijly  soluble  in  water, 
rather  readily  soluble  in  alcohol.  Several  other  salts  were  pre- 
pared. N.  H.  M. 

Chloroparazotoluene.  By  E.  Mentha  {Ber.,  19,  3026). — Chloro- 
parazotoluene,  CuHisNaCl,  is  prepared  by  treating  4*5  grams  of  amido- 
parazotoluene  (obtained  by  Nolting  and  Witt's  method,  Abstr.,  1^84, 
742)  with  200  c.c.  of  water  and  150  c.c.  of  strong  hydrochloric  acid, 
and  adding  a  solution  of  5  grams  of  cuprous  chloride  in  45  c.c.  of 
hydrochloric  acid.  It  is  then  heated  to  90°,  and  a  solution  of 
2*5  grams  of  sodium  nitrite  in  25  c.c.  of  water  gradually  added. 
The  product  is  filtered,  treated  with  hydrochloric  acid  and  with 
soda  solution,  and  ultimately  crystallised  from  alcohol.  It  forms 
brown  plates  which  melt  at  97",  dissolves  readily  in  ether,  alcohol, 
and  benzene,  and  closely  resembles  parachlorazobenzene  (compare 
Abstr.,  1886,  874).  -N".  H.  M. 
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Reduction  of  Aldoximes  and  Acetoximes.  By  H.  Goldschmidt 
{Ber.,  19,  3232 — 3234). — Carvylamine,  CioHnN,  is  obtained  by  reducing 
carvoxime  in  alcoholic  solution  with  sodium  amalgam  in  presence  of 
acetic  acid. 

Benzylamine  can  be  conveniently  prepared  by  gradually  adding 
160  grams  of  2-^  per  cent,  sodium  amalgam  to  a  solution  of  5  grams  of 
benzaldoxime  in  20  c.c.  of  alcohol  at  50 — 60° ;  the  solution  must  be 
kept  acid  by  addition  of  acetic  acid.  It  is  poured  into  water,  satu- 
rated with  ether,  made  alkaline,  and  again  extracted  with  ether.  The 
ethereal  extract  is  dried,  and  treated  with  hydrogen  chloride;  benzyl- 
amine hydrochloride  then  separates  as  a  white  precipitate.  Benz- 
hydrylamine  and  isobntylamine  were  prepared  in  a  similar  manner 
from  benzophenoxime  and  isobutvlaldoxime  respectively. 

N.  H.  M. 

Pyrogenic  Formation  of  Phenazine.  By  A.  Bernthse:^  {Ber., 
19,  3256 — 3258). — The  author  succeeded  in  isolating  phenazine  from 
the  product  obtained  by  passing  aniline  through  a  red-hot  tube 
(Abstr.,  1886,  471).  The  product  was  repeatedly  exhausted  with 
moderately  dilute  hot  hydrochloric  acid,  the  brown  solution  precipi- 
tated with  ammonia,  extracted  with  ether,  and  the  ethereal  solution 
shaken  several  times  with  dilute  hydrochloric  acid.  In  this  way,  the 
stronger  bases  were  dissolved,  but  not  the  phenazine.  The  ether  was 
distilled  ofF,  the  residue  extracted  wdth  hot  dilute  hydrochloric  acid, 
filtered  when  cold,  and  precipitated  with  ammonia.  It  was  then  sub- 
limed, and  the  lustrous,  yellow  needles  identified  as  phenazine.  This 
pyrogenic  formation  of  phenazine  corresponds  with  that  of  anthracene 
from  toluene.  N.  H.  M. 

Safranine  Dyes.  By  R.  Nietzkt  (j5er.,  19,  3017— 3022).— Pre- 
vious  experiments  (Abstr.,  1883,  731)  made  it  probable  that  safranine 
contains  two  amido-groups,  and  that  the  third  nitrogen-atom  is 
tertiary  or  quaternary. 

When  phenosafranine,  Ci8HuN4,  is  boiled  with  alcohol,  sulphuric 
acid,  and  sodium  nitrite,  the  compound  CisHialS'a  is  formed.  This 
is  a  dye  of  a  bluer  shade  than  safranine,  from  which  it  is  also  distin- 
guished by  the  absence  of  fluorescence  of  its  alcoholic  solution  and  in 
its  behaviour  towards  strong  sulphuric  acid  : — safranine  dissolves  with 
a  green  colour,  which  changes  to  blue  and  red  on  addition  of  water ; 
the  new  compound  dissolves,  yielding  a  yellowish-brown  solution, 
which  when  diluted  becomes  first  green  and  then  red.  The  monacetyU 
derivative  is  violet,  and  yields  crystalline,  yellow  salts. 

The  second  amido-group  in  safranine  can  be  removed  only  with 
difficulty,  and  in  strongly  acid  solution.  A  reddish-violet  base  was 
obtained,  which  yields  brownish-yellow  salts.  It  shows  the  sam.e  re- 
actions as  the  acetyl-derivatives  of  safranine. 

The  two  constitutional  formulae  for  safranine  lately  proposed  by 
Bernthsen  (this  vol.,  p.  139)  are  shown  by  the  author  to  be  incorrect. 
With  the  one,  the  existence  of  the  two  isomeric  diethylsafraniiies 
obtained  by  the  author  [loc.  cit.)  cannot  be  accounted  for;  the  other 
formula  permits  the  existence  of  the  two  isomerides,  but  only  one  of 
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the   latter   conld   be    diazotised.     It  has   been  shown  tliat  both  the 
diethylsafranines  very  readily  yield  diazo-componnds.         N.  H.  M. 

Constitution  of  the  Safranines.  By  O.  N.  Witt  (Ber.,  19, 
3121 — 3124). — The  author  criticises  the  constitution  assigned  to  the 
phenosafranines  by  Andresen  (Abstr.,  1885,  1026)  and  by  Bernthsen 
(this  vol.,  p.  139),  and  suggests  the  following: — ■ 

iS^Cl 

A 


NIT2 

Leucosai'ranine.  Phenosafranine  hydrochloride. 

A.  J.  a. 

Constitution  of  Safranine.  By  R.  Nietzkt  (Ber.,  19,  3163— 
3166). — The  author  supports  the  correctness  of  the  formulaB  suggested 
by  Witt  (see  preceding  Abstract).  0.  Lehmann  has  examined  crys- 
tallograplncally  the  nitrates  of  the  two  dimethylsafranines  previously 
described  by  the  author,  and  the  non-identity  of  which  has  been  lately 
called  ill  question  by  Bernthsen  (this  vol.,  p.  139).  Lehmann  de- 
clares the  two  compounds  to  be  undoubtedly  different. 

The  author  has  carried  out  the  idea  mentioned  in  his  last  paper 
on  this  subject,  and  tested  the  safranine-forming  power  of  the  six 
isomeric  xylidines,  C6H3Me2*NH2,  and  of  the  three  isomeric  com- 
pounds (CfiHjMeij'NHo)  cumidine,  mesidine,  and  isocumidine  when 
heated  with  paradiamidodiphenylamine.  The  results — taking  NH3 
as  always  occupying  the  position  1 — may  be  expressed  as  follows  : — 
The  xylidines  1:3:4  and  1:2:4  gave  safranine ;  1:2:5, 
1:2:6,  and  1:3:5  gave  no  safranine  ;  and  1:2:3  gave  only 
traces,  which  were  probably  due  to  traces  of  the  1:3:4  compound 
present  as  impurity  in  the  xylidine  used.  Ordinary  cumidine, 
[1  :  2  :  4  :  5],  gave  a  safranine,  whilst  mesidine,  [1:2:4:6],  and 
isocumidine,  [1:3:4:5],  gave  none.  It  is  therefore  clear  that  the 
position  of  the  methyl-groups  in  the  monamine  plays  a  determining 
part  in  the  formation  or  non-formation  of  safranines. 

The  author  considers  that  Witt's  formula  is  much  more  in  har- 
mony with  the  above  and  other  facts  known  about  safranine  than  is 
either  Andresen's  or  Bernthsen's  formula.  L.  T.  T. 

Paranitroformanilide.  By  T.  B.  Osborn  and  W.  G.  Mixter 
(/Imer.  Chem.  J.,  8,  346— 347).— This  substance,  NO^-CfiH.-NH-COH, 
was  prepared  by  adding  formanilide  to  fuming  nitric  acid,  sp.  gr.  1*53, 
in  a  freezing  mixture,  and  pouring  the  product  into  cold  water ;  it 
was  washed  with  water  and  ether,  then  crystallised  from  alcohol.     It 
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melts  at  187°  or  194",  according'  as  it  has  been  crystallised  from  alcohol 
or  from  hot  water.  When  boiled  with  caustic  potash,  it  yields  para- 
nitraniline.  Attempts  to  obtain  azo-compounds  by  its  reduction  were 
unsuccessful.  H.  B. 

Orthazoparabromacetanilide.  By  C.  H.  Matthiessen  and  W. 
G.  MiXTER  {Amer.  Gheni.  /.,  8,  347 — 349). — Parabromacetanilide  was 
converted  into  orthonitroparabromacetanilide  and  then  treated  in 
warm  alcoholic  solution  with  zinc  and  strong  aqueous  ammonia  for 
half  an  hour.  The  red  precipitate  was  wasbed  with  water,  dilute 
acid,  and  alcohol.  During  the  reduction,  a  portion  of  the  bromine  is 
displaced  with  formation  of  azoacetanilide,  which  is  only  removed  by 
heating  with  concentrated  hydrochloric  acid  at  100°.  The  product 
thus  purified  is  orthazojparahromacetanilide,  N'o(C6H3Br*NHAc)2.  It 
is  a  pale  red  substance  melting  at  280 — 282°,  and  is  acted  on  by 
potash  with  great  difSculty.  H.  B. 

Halogen -derivatives  of  Oxanilide.  By  J.  0.  Dyer  and  W.  G. 
MiXTER  {Amer.  Ghem.  /.,  8,349 — 357). — Tetrachloroxanilide, 

aO^CNH-CeHaCl)^  [1:2:  4], 

is  obtained  by  passing  chlorine  into  an  acetic  acid  solution  of  oxan- 
ilide. It  separates  in  slender,  white  fibres  melting  at  about  255"^,  and 
is  difficult  to  obtain  quite  pure.  On  decomposition,  it  yields  meta- 
dichloraniline,  melting  at  63°. 

Paradibrom.oxanilide,  C202(NH'C6H4Br)2?  is  obtpdned  by  adding  bro- 
mine in  excess  to  a  boiling  acetic  acid  solution  of  oxanilide.  It  melts 
above  300°.    Treated  with  alcoholic  potash,  it  yields  parabromaniline. 

Fao'adiiodoxanilide  is  prepared  by  the  action  of  iodine  and  strong 
nitric  acid  ;  crystallised  from  aniline  it  is  quite  white.  It  decomposes 
before  melting.     Treated  with  potash  it  yields  paraiodaniline. 

Boiling  alcoholic  potash  converts  oxanilide  into  oxanilic  acid,  and 
then  into  oxalic  acid  and  aniline.  The  substituted  oxanilides  behave 
similarly,  Met adichlor oxanilic  acid,  CeHgCU'jN'H'CO'COOH,  is  formed 
along  with  metadichloraniline  by  the  hydrolysis  of  the  tetrachlor- 
oxanilide.  It  dissolves  in  808  parts  of  water  at  25°  and  melts  at  122°  ; 
the  potassium  salt  crystallises  from  hot  water  in  fine  fibres. 

Farabromoocanilic  acid,  C6il4Br*NH>CO*COOH,  is  readily  soluble  in 
hot  water,  and  in  515  parts  of  water  at  25°;  it  melts  at  198°.  The 
potassium  salt  is  anhydrous,  and  forms  tabular,  monoclinic  crystals  ; 
the  calcium,  barium,  and  silver  salts  are  also  anhydrous,  and  sparingly 
soluble  in  water.  Paraiodoxanilic  acid,  C6H4l'NH'CO'COOH,  melts 
with  decomposition  at  197 — 200",  and  dissolves  in  1385  parts  of  water 
at  25° ;  the  potassium  salt  is  anhydrous.  H.  B. 

Action  of  Concentrated  Sulphuric  Acid  on  Aromatic  Ke- 
tones. By  A.  Claus  (Ber.,  19,  2879— 2881).— In  this  paper,  pre- 
liminary experiments  are  described  on  the  decomposition  of  aromatic 
ketones  by  fuming  sulphuric  acid.  The  reaction  consists  in  the  de- 
composition of  the  ketone  and  formation  of  a  carboxylic  acid  and  a 
sulphonic  acid  :  thus  mesityl  phenyl  ketone  yields  raesitylsulpbonic 
and  benzoic  acids.     It  is  proposed  to  carry  on  a  series  of  investiga- 
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tions  to  determine  in  the  case  of  mixed  ketones  containing  a  simple 
and  a  replaced  pbenyl-s^roup,  whether  in  all  cases  the  former  remains 
combined  with  the  carbonyl  grouping  and  the  latter  yields  the  sul- 
phonic  acid,  as  also  to  investio'ate  the  changes  produced  in  the  case  of 
a  ketone  containing  the  substituted  phenyl  groupings  of  differing 
degrees  of  complexity.  At  a  low  temperature,  a  sulphonic  acid  of  the 
ketone  is  formed ;  thus  barium  salts  of  mesitylphenylketonemono- 
salphonic  and  para-xylylphenylketonedisulplionic  acids  are  described. 

Aromatic  Ketones.  By  0.  Pampel  and  G.  Schmidt  (Ber.,  19, 
2896 — 2899). — Fhenyl  ethyl  hetone  (propiophenone),  COEtPh,  is  con- 
veniently prepared  by  Friedel  and  Crafts'  aluminium  chloride  reaction. 
Its  acetoxime-  and  phenylhydrazine-compounds  are  colourless  oils ; 
with  bromine,  it  yields  a  monobromo-derivative  as  a  dark  oil,  which 
gives  an  anilide,  COPh'CoHi'NHPh,  separating  in  yellow,  glistening 
crystals  melting  at  38°  ;  its  acetyl-derivative  crystallises  in  colourless 
needles  melting  at  103°. 

NaphtJiyl  methyl  ketone,  CioHv'COMe,  prepared  by  aid  of  the 
aluminium  chloride  reaction,  is  a  pale-yellow  oil  boiling  at  296 — 299°. 
Its  acetoxime-  and  phenylhydrazine-derivatives  are  crystalline  com- 
pounds melting  at  101°  and  146°  respectively.     Its  anilide, 

CioH^-CO-CH^-NHPh, 

separates  in  golden-red  crystals  melting  at  130° ;  its  thiocyanate  crys- 
tallises in  micaceous  crystals.  Y.  H.  V. 

Benzene- derivatives    of  High    Molecular    Weight.      By  F. 

KliAFFT  (i>Vr.,  19,  2i)82—29SS).— Pejitadecy 1 2jhe'})ylketo7ie,  CsFa.-COPh, 
is  obtained  by  gradually  adding  aluminium  chloride  (l-J  parts)  to  a 
cooled  solution  of  palmitic  chloride  (1  part)  in  benzene  (2  parts)  and 
afterwards  gently  warming;  the  product  is  poured  into  water,  excess 
of  benzene  removed  by  distillation,  and  by  fractional  distillation 
under  15  mm.  pressure  the  ketone  is  approximately  separated  from  the 
regenerated  palmitic  acid,  the  Inst  traces  of  which  are  removed  from 
an  alcoholic  solution  of  the  distillate  by  precipitation  as  barium  palmi- 
tate.  The  ketone  crystallises  in  large,  glistening  laminae,  melts  at  59°, 
boils  at  250'5 — 251°  under  15  mm.  pressure,  and  is  very  sparingly 
soluble  in  cold  alcohol,  soluble  in  ether  and  hot  alcohol.  On  oxidation 
with  chromic  acid,  it  yields  benzoic  and  pentadecylic  acids. 

Heyadecylbenzene,  CifiHsaPh,  is  prepared  by  the  action  of  sodium  on 
a  mixture  of  cetyl  iodide  and  iodobenzene.  It  crystallises  in 
glistening  tables,  which  subsequently  become  opaque,  melts  at  27°, 
and  boils  at  230°  under  15  mm.  pressure.  When  dissolved  in 
fuming  sulphuric  acid,  hexadecylbenzene  yields  a  monosulphonic 
acid,  and  by  fusing  its  sparingly  soluble  sodium  salt  with  potas- 
sium hydroxide  at  250°,  hexadecylphenol,  CigHga'CeHi'OH,  is  obtained. 
This  is  a  colourless,  odourless  and  tasteless  couipound,  melting  at 
77*5°,  and  boiling  at  260 — 261°  under  16  mm.  pressure.  Hexa- 
derylnitrohenzene  is  a  crystalline  powder,  melts  at  35 — 36°,  and 
when  reduced  yields  hexadecylantidohenzene,  which  melts  at  53°,  and 
distils  witliout  decomposition  at  254  —  255°  under  14  mm.  pressure ; 
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its  platinochloride,  (Ci6H33*C6H4*NH2)2,H2PtCl6,  is  soluble  in  ether  and 
alcohol. 

Odadecylbenzene,  CigHaTPh,  is  obtained  bj  the  action  of  sodium  on  a 
solution  of  octadecjl  iodide  and  iodobenzene  in  benzene.  It  forms 
either  an  oil  which  soon  solidifies,  or  crystallises  in  colourless,  odour- 
less and  tasteless,  silvery  scales,  melts  at  36°,  and  boils  at  249""  under 
15  mm.  pressure.  OdadecylbenzenesulpJionic  acid  is  prepared  by 
treating  octadecylbenzene  with  fuming  sulphuric  acid  and  gently 
warming ;  the  sodium  salt  when  heated  with  eight  times  its  weight  of 
potassium  hydroxide  at  250 — 270°  for  10  to  12  hours,  yields  octadecyU 
phenol,  Ci8H37*C6H4*OH,  almost  quantitatively.  This  crystallises  in 
glistening  laminse,  melts  at  84°,  and  boils  without  decomposition  at 
277°  under  15  mm.  pressure.  Octadecylbenzene  is  converted  by 
fuming  nitric  acid  into  an  almost  colourless  monom^ro-compound 
melting  at  about  48°  ;  by  reduction,  this  yields  octadecylamidobenzene, 
which  melts  at  about  61°,  and  boils  at  274°  under  15  mm.  pressure. 

Hexyldiphenylmethane,  CeHia'CHPha,  is  formed  when  0"2  part  of 
aluminium  chloride  is  slowly  added  to  1  part  of  oenanthylidene  chlo- 
ride dissolved  in  4  parts  of  benzene ;  after  standing  for  two  days,  the 
whole  is  heated  at  30°  for  a  short  time.  It  melts  at  14°,  and  boils  at 
186°  under  10  mm.,  or  193°  under  15  mm.  pressure.  By  the  action 
of  nitric  acid,  hexyldinitrodipJienylmethaue,  C6Hi3*Cri(C6H4'N02)2,  is 
obtained,  and  this  on  reduction  yields  hexyldiamidodiphenylmethane. 
Hexi/ltetramethyJdiamidodiphenyhnethane  can  be  prepared  either  from 
the  latter,  or  by  the  condensation  of  CBnanthaldehyde  and  dimethyl- 
aniline  with  zinc  chloride.  It  melts  at  59*5°,  boils  at  272 — 278°,  and 
yields  a  platinochloride,  C23ll34N2,H2PtCl6,  sparingly  soluble  in  water 
and  ether- alcohol.  ■ 

When  a  larger  proportion  of  aluminium  chloride  is  added  to 
oenanthylidene  chloride  in  benzene,  heptylbenze7ie,  CvHisPh,  is  obtained. 
It  boils  at  108 — 110°  under  10  mm.  pressure.  The  corresponding 
hexyl  phenyl  ^-e^one,  CeHis'COPh,  is  prepared  by  the  action  of  05  part 
of  aluminium  chloride  on  1  part  of  heptoic  chloride  in  2  —  3  parts  of 
benzene.  It  melts  at  17°,  boils  at  155°  under  15  mm.  pressure,  and 
yields  an  acetoxime,  which  melts  at  55°,  and  crystallises  from  alcohol 
in  stellate  groups  of  needles.  By  the  action  of  zinc  chloride  on 
heptoic  chloride  and  dimethylaniline,  a  base,  melting  at  72*5°  and 
boiling  at  278°  under  15  mm.  pressure,  is  obtained  together  with 
hexyl  dimetli amidophenyl  ketone,  C6Hi3*CO*C6H4*NMe3.  The  ketone 
melts  at  48' 5°,  boils  at  190°  under  20  mm.  pressure,  and  yields  an 
acetoxime,  which  crystallises  in  silvery  glistening  scales. 

W.  P.  w. 
Paraxylyl  Ethyl  Ketone  and  its  Oxidation  to  Orthometa- 
dimethylbenzoylacetic  Acid.  By  A.  Glaus  and  E.  Fickert  (Ber., 
19,  31S2—31S4<).— Paraxylyl  ethyl  hetone,  CeHa'Mea'COEt,  obtained 
from  paraxylene  and  propionyl  chloride,  is  a  colourless,  mobile,  highly 
refractive  liquid  having  an  aromatic  odour  and  strong  bitter  taste.  It 
is  lighter  than  water,  and  boils  at  237 — 238°  (uncorr.).  When  oxidised 
with  dilute  solution  of  potassium  permanganate,  it  yields  a  mixture  of 
xylylcarboxylic  acid  and  paraxylyl- 13-ketonic  {orthometadimethylbeiizoyl 
acetic)  acid,  C6H3Mea*CO'CH2*COOH.     The  acids  are  best  separated 
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by  means  of  their  barium  salts,  the  ketonate  being  very  pparingly 
soluble.  The  ketonic  acid  is  sparingly  soluble  in  water  and  light 
petroleum,  easily  in  alcohol,  ether,  benzene,  &c.  It  crystallises  in 
needles  melting  at  132°  (uncorr.).  The  sodium,  salt  (withlH20)is 
easily,  the  calcium  (-f-  2^H20),  barium  (+  4H2O),  and  silver  salts  very 
sparingly  soluble. 

Similar  reactions  have  been  obtained  with  aromatic  ketones  contain- 
ing the  ethyl  and  propyl,  &c.,  groups,  and  are  now  being  investigated. 

L.  T.  T. 

Nitrophenyl  Benzoates  and  Nitrobenzoates  and  their  Pro- 
ducts of  Decomposition.  By  G.  Neumann  (Ber.,  19,  2979—2982). 
— Continuing  his  previous  work  (Abstr.,  1886,  350,  939),  the  author 
prepared  metanitrophenyl  henzoate  by  heating  metanitrophenol  with 
benzoic  chloride.  It  is  readily  soluble  in  acetic  acid,  alcohol  and  hot 
lioht  petroleum,  and  forms  pale  yellow  crystals,  which  melt  at  95°. 
When  treated  with  nitric  acid  of  sp.  gr.  1'48,  it  yields  metanitrophevyl 
nif'tanitrohenzoate.  This  compound  forms  white  crystals,  melts  at 
129°,  and  is  readily  soluble  in  cold  chloroform  and  hot  alcohol,  ether, 
and  light  petroleum. 

Metaparadinitro'plicnyl  metanitroheitzoate  is  obtained  by  the  action  of 
nitric  acid  of  sp.  gr.  1'58  on  metanitrophenyl  benzoate.  It  crystallises 
in  bright  yellow  needles,  melts  at  149°,  and  is  sparingly  soluble  in 
most  ordinary  solvents,  especially  in  ether  and  light  petroleum. 
Metanitrophenyl  benzoate,  when  dissolved  in  a  mixture  of  equal 
parts  of  nitric  acid  of  sp.  gr.  1*51  and  sulphuric  acid  of  sp.  gr.  182, 
yields  trinitroresorcinol  and  raetanitrobenzoic  acid.  W.  P.  W. 

Method  for  the  Introduction  of  Carboxyl  into  Aromatic 
Hydrocarbons.  By  E.  Lellmann  and  O.  Bonhoffer  {Ber.,  19, 
3231). — Benzoic  acid  can  readily  be  prepared  by  acting  with  diphenyl- 
carbamide  chloride  on  benzene  in  presence  of  aluminium  chloride, 
and  heating  the  benzoyldiphenylamine  so  obtained  with  hydrochloric 
acid.  Paratoluic  and  xylic  acids,  [COOH  :  Me2  =  1:2:4],  were 
obtained  in  a  similar  manner  from  toluene  and  metaxylene  respec- 
tively. Paraxylene  does  not  react  with  the  chloride ;  hence  it  would 
seem  that  the  group  CO'NPhj  can  only  take  up  the  para- position  with 
respect  to  methyl.  N.  H.  M. 

Phenylglycidic  Acid.     By  J.  Plochl  {Ber.,  19,  3167— 3172).— In 

answer  to  the  communications  of  Lipp  (this  vol.,  p.  142)  and  E.  Erlen- 

nieyer,  jun.  {ibid.),  the    author  upholds  the  correctness  of  his  view 

(Abstr.,  1884,  604)   that  his  acid  CgHaOa  is  the  true  phenylglycidic 

O 

acid,  CHPh'CH'COOH,  and  that  Glaser's  acid  is  /3-hydroxycinnamic 
acid. 

The  author  finds  that  paranitrobenzaldehyde  forms  with  hippuric  acid 
a  condensation-derivative  corresponding  with  benzoylimidocinnamic 
anhydride.  This  substance  when  heated  with  fuminir  nitric  acid 
fiist  forms  paranitrobenzoylimidocinnamic  acid,  but  at  120 — 130"  it  is 
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docomposed,  yielding  a  brownish-red  compound  (a  polymeric  nitro- 
pheiiylethylene  oxide),  whilst  carbonic  anhydride  is  at  the  same  time 
evolved.  Lipp's  paranitrophenylglycidic  acid  gives  the  same  decom- 
position-products. The  author  points  out  that  in  many  other  cases 
also  the  introduction  of  a  nitro-group  into  the  benzene  nucleus  causes 
a  variation  in  the  behaviour  of  the  side-chain  in  reactions. 

E.  Erlenmeyer,  jun.,  objects  to  the  author's  formula,  because  the 
latter's  phenylglycidic  acid  yields  a  phenylhydrazine  and  a  hydroxyl- 
amine  compound  and  shows  the  thiophen  reaction.  The  author  states 
that  with  ammonia  his  acid  gives  a  compound  C9H7NO.     He  believes 

this  compound  to  have  the  constitution  CHPh<_   I      ^CO,    and   thinks 

that  Erlenmeyer's  compounds  have  probably  analogous  structures. 

As  further  strongly  supporting  the  correctness  of  his  formula,  the 
author  cites — (1)  the  gradual  decomposition  of  the  acid,  when  exposed 
to  moist  air,  into  benzaldehyde  and  a  new  acid  ;  (2)  the  formation  of 
a  polymeric  phenyl  ethylene  oxide  (and  not  Erlenmeyer  and  Lipp's 
polymeric  phenylethylaldehyde)  by  the  action  of  hydrochloric  acid ; 
and  (8)  the  easy  convertibility  of  the  acid  into  phenylpijruvic  acid; 
the  latter  is  easily  soluble  in  boiling  water,  crystallises  in  tables,  and 
melts  at  160 — 161°.     It  is  still  under  investigation. 

L.  T.  T. 

Benzoquinonecarboxylic  Acids.  By  J.  U.  I^ef  {Annalen,  237, 
1 — 39). — This  paper  contains  a  description  of  the  derivatives  of 
durene,  durylic  acid,  and  quinonetetracarboxylic  acid,  which  has 
already  been  published  by  the  author  (Abstr.,  ]8«6,  64,  241,  550). 
The  following  substances  have  not  been  previously  mentioned  : — The 
acetic  derivative  of  diamidodurylic  acid,  prepared  by  the  action  of 
acetic  anhydride  on  the  amido-acid  at  140°,  crystallises  in  quadratic 
plates,  and  melts  at  275°. 

Bihydroxy durylic  acid,  C6Me3(OH)2-COOH  (Abstr.,  1886,  241),  is 
soluble  in  alcohol,  ether,  and  in  hot  water.  The  acid  forms  an  amor- 
phous lead  salt,  and  reduces  ammoniacal  silver  nitrate  solution.  The 
ethyl  salt,  CfiMe3(OH)2*COOEt,  forms  colourless  needles.  It  melts  at 
109^^,  and  is  soluble  in  hot  water,  alcohol  and  the  usual  solvents,  with 
the  exception  of  light  petroleum.  The  alcoholic  solution  is  oxidised 
by  ferric  chloride,  ethyl  duroquiuonecarhoxylate,  Ce'OgMe/COOEt,  being 
formed.  This  substance  is  best  prepared  by  the  action  of  an  ethereal 
solution  of  ethyl  iodide  on  silver  duroquinonecarboxylate.  It  crystal- 
lises in  golden  needles,  melts  at  51°,  and  sublimes  easily.  It  is  in- 
soluble in  cold  water,  but  dissolves  freely  in  alcohol,  ether  and  in  (warm) 
light  petroleum.  On  reduction  with  sulphurous  acid,  it  yields  ethyl 
dihydroxydurylate.  Duroquinonecarboxylic  acid  is  co  npletely  con- 
verted into  nitropseudocumenequinone,  C602Me3*N02,  by  the  action  of 
warm  strong  nitric  acid.  The  nitroquinone  crystallises  in  golden 
scales,  soluble  in  ether,  chloroform,  benzene,  light  petroleum,  alcohol, 
and  nitric  acid.  It  melts  at  113°,  and  sublimes  readily.  The 
corresponding  quinol,  C6Me,;(OII)2*N02,  is  obtained  by  the  action  of 
sulphurous  acid  on  the  alcoholic  solution  of  the  nitroquinone  at  100°. 
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Ifc  crystallises  in  golden  needles,  melts  at  106°,  and  is  soluble  in  ether, 
alcohol,  chloroform,  acetic  acid  and  in  hot  water. 

The  compound  obtained  by  the  reduction  of  ethyl  dinitropyromelli- 
tate,  and  described  by  the  author  as  ethyl  azopyromellitate  (Abstr., 
1886,  64),  is  now  found  to  be  ethyl  diamidojjyromellitate, 

C6(NH2)2(COOEt)4. 

By  reducing  the  alcoholic  solution  with  zinc-dust  and  sulphuric  acid, 
ethyl  paradiketohexamethylenetetracarboxylate  is  produced.  Ethyl 
diamidopyromellitate  yields  a  diacetic  derivative, 

C6(NHAc)2(COOEt)4, 

which  crystallises  in  colourless  plates  and  melts  at  149".  It  is  freely 
soluble  in  acetone,  chloroform,  acetic  acid,,  and  hot  alcohol.  It  is  not 
decomposed  by  boiling  with  alkalis  or  with  hydrochloric  acid. 

Ethyl  quinoltetracarbo-rylate,  C6(OH),(COOEt)4  (Abstr.,  1886,  550), 
bears  a  striking  resemblance  in  its  properties  to  Herrmann's  ethyl 
quinonedihydrodicarboxylate,  which  Baeyer  has  shown  (Abstr.,  18S6, 
445)  to  be  ethyl  paradihydroxyterephthalate.  Quinoltetracarhoxylic 
acid  crystallises  with  IJ  mols.  HoO,  which  it  retains  at  100°.  It 
dissolves  freely  in  hot  water,  forming  a  fluorescent  solution,  from 
which  it  is  precipitated  by  mineral  acids.  Ferric  chloride  gives  a  blue 
coloration.  The  soluble  salts  of  this  acid  form  yellow  solutions  which 
exhibit  a  green  fluorescence.  Attempts  to  oxidise  quinoltetracarho- 
xylic acid  to  quinonetetracarboxylic  acid  were  unsuccessful. 

Ethyl  quinoltetracarboxylate  is  converted  into  ethijl  paradiketo- 
hexamethylenetetracarboxylate  by  shaking  the  alcoholic  solution  with 
zinc-dust  and  hydrochloric  acid  (Abstr.,  1886,  551).  This  substance 
yields  ethyl  quinoltetracarboxylate  on  treatment  with  bromine  and 
carbon  bisulphide,  and  it  readily  enters  into  reaction  with  ammoniam 
acetate  and  with  phenylhydrazine. 

The  resemblance  between  the  derivatives  of  ethyl  diamidopyromelli- 
tate and  ethyl  succinosuccinate  is  shown  in  the  table  (p.  2o6). 

w.  c.  w. 

Constitution  of  Azo-opianic  Acid.  By  C.  Liebermann  (Ber., 
19,  2920 — 2922). — Although  the  so-called  azo-opianic  acid  has  been 
recognised  as  the  anhydride  of  orthamidohemipinic  acid,  yet  hitherto 
it  has  not  been  found  possible  to  convert  the  latter  into  the  former  by 
the  abstraction  of  the  elements  of  water.  In  this  paper,  however,  it 
is  shown  that  both  orthamidohemipinic  and  azo-opianic  acids  yield 
an  identical  acetylazo  opianic  acid.  The  last  acid,  when  warmed 
with  alkali  and  subsequently  acidified,  yields  acetylorthamido- 
hemipinic  acid,  C6lI(OMe)2(COOH)2-NHAc  +  H20,  which  crystallises 
in  colourless  needles,  melting  at  160 — 170°  with  complete  decomposi- 
tion. The  acetyl-group  is  still  retained  when  the  acid  is  heated  with 
concentrated  sulphuric  acid ;  a  result  to  be  explained  by  the  former 
researches  of  the  author  and  Kleemann,  which  have  proved  that  the 
acetyl-group  in  acetylazo-opianic  acid  is  attached  to  the  nitrogen  and 
not  to  the  oxygen-atom.  V.  H.  Y, 
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An  Isomeride  of  Hemipinimide.  By  C.  Liebermann  (Ber.,  19, 
2928 — 2927). — The  author  has  recently  shown  that  henaipinimide  is 
produced  by  boiling  a  mixture  of  opianic  acid  with  hydroxylamine 
hydrochloride  in  equimolecular  proportions.  If,  however,  the  change 
be  effected  at  ordinary  temperatures,  a  substance  isomeric  with  hemi- 
pinimide is  produced,  which  it  is  pi'oposed  to  call  opianoximic  anhy- 
dride. It  crystallises  in  long,  colourless  needles,  melting  at  114 — 
115°;  its  alcoholic  -solution,  unlike  that  of  hemipinimide,  is  not 
fluorescent.  When  melted,  the  substance  is  converted  with  con- 
siderable development  of  heat  into  hemipinimide.  This  anhydride 
only  displays  feeble  acidic  properties,  but  on  protracted  heating  with 
water  it  is  converted  into  hemipinic  acid. 

Similarly  when  ethyl  opianate  and  hydroxylamine  hydrochloride 
are  heated,  the  above  anhydride  is  also  formed ;  all  attempts  to  pre- 
pare opianoximic  -acid  have  hitherto  failed.  V.  H.  V. 

Isomeric  Aldehydophenoxyacetic  Acids.  By  T,  Elkan  (Ber., 
19,  3011 — 3054;). — Paraldehijdophenoxy acetic  acid, 

CHOiCeH^-OCHa-COOH  [CHO  :  GCH2  =1:4], 

is  obtained  by  heating  equivalent  amounts  of  parahydroxybenzalde- 
hyde  and  raonochloracetic  acid  in  a  silver  dish  on  a  water- bath,  and 
adding  sufficient  caustic  soda  to  give  an  alkaline  reaction.  When  it 
begins  to  solidify,  a  slight  excess  of  chloracetic  acid  is  added,  the 
solution  being  always  kept  alkaline ;  it  is  then  treated  several  times 
with  water  and  evaporated  to  dryness.  The  product  is  dissolved  in 
hot  water,  precipitated  when  cold  with  hydrochloric  acid,  and  the 
yellowish  acid  so  obtained  purified  by  boiling  with  calcium  carbonate. 
It  crystallises  from  water  in  small  plates,  melting  at  198°,  is  very 
sparingly  soluble  in  cold  water,  more  soluble  in  alcohol,  ether, 
benzene,  and  chloroform,  and  shows  aldehydic  properties.  It  yields 
a  sparingly  soluble  double  compound  with  hydrogen  sodium  sulphite, 
and  reduces  ammoniacal  silver  solution,  but  not  Fehling's  solution. 
The  silver  salt,  O^VL-iO^k.^,  crystallises  in  needles.  Bromine-water 
acts  on  the  acid  with  formation  of  a  bromine-derivative,  C3H704Br ; 
this  crystallises  from  hot  water  in  slender  branched  needles,  melting 
at  185°.  Ethyl  paraldehydophenoxyacetate  is  a  crystalline  substance 
which  begins  to  decompose  at  100°,  and  melts  at  155*^.  The  hydroxy l- 
amine-derivative,  C9H9O4N,  forms  large  spear  heads,  melting  at  145°. 

Metaldehydoyhenoxy acetic  acid,  C9H8O4,  is  prepared  in  a  manner 
similar  to  the  para-compound.  It  crystallises  from  warm  water  in 
slender  needles,  which  melt  at  148°,  and  shows  the  same  aldehydic 
reaction  as  the  isomeride ;  it  is  rather  more  soluble  than  the  latter. 
The  silver  and  ethyl  salts  were  prepared.  The  monohromo-derivative 
forms  lustrous  plates,  melting  at  154°.  The  hydroxylamine-com'pouud 
crystallises  in  slender  needles,  melting  at  168°.  When  oxidised  with 
potassium  permanganate,  both  isomerides  yield  the  corresponding 
dicarboxylic  acids. 

Bhenoxyacetic-paracarhoxylic  acid,  COOH'C6H4*OCH2*COOH 
[  =  1  :  4],  crystallises  in  white  needles,  melting  at  278"  ;  it  dissolves 
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readily  in  alcohol,  ether  and  glacial  acetic  acid,  less  in  benzene  and 
chloroform,  and  only  very  sparingly  in  water.  The  silver  salt  was 
analysed.  The  phern/lhydraziiie-derivative,  C15H14N0O3,  forms  slender, 
yellowish-white  needles,  which  melt  at  159",  and  dissolve  sparingly 
in  water,  readily  in  alcohol  and  ether. 

Phenoxyacetic-nietacarhoxylic  acid  melts  at  206°,  and  is  analogous  in 
its  solubility,  &c.,  to  the  para-acid.  The  phenylhydrazine-co^npound 
forms  slender  needles  which  melt  at  about  140°. 

Fhenoxy  acetic-par  acrylic,  acid,  COOH !  CH !  CH-C6H4-OCH2-COOH,  is 
prepared  by  gently  boiling  equal  parts  of  paraldehydophenoxyacetic 
acid  and  dry  sodium  acetate  with  acetic  anhydride  (3  parts).  It 
melts  at  225°,  dissolves  readily  in  alcohol,  ether,  and  glacial  acetic 
acid  ;  it  is  also  soluble  in  benzene  and  light  petroleum. 

Phenoxyacetic-inetacrylic  acid,  CuHioOs,  is  obtained  in  like  manner 
to  the  para-compound,  and  crystallises  in  needles  melting  at  219°. 

Orth aery laldehydophenoxy acetic  acid, 

CHO-CH :  CH-C6H4-OCH,-COOH, 

is  prepared  by  exactly  neatralising  a  dilute  solution  of  orthaldehydo- 
plienoxyacetic  acid,  heating  it  at  50°  to  60°,  and  gradually  adding 
simultaneously  an  aqueous  solution  of  acetaldehyde,  and  5  per  cent, 
soda  solution  so  as  to  keep  the  solution  always  slightly  alkaline.  It 
is  then  warmed  on  a  water-bath,  cooled  down,  and  acidified  with 
dilate  sulphuric  acid.  The  acid  crystallises  from  hot  water  in  trans- 
parent plates  which  melt  at  153°. 

The  meta-acid  crystallises  (with  1  mol.  IT2O)  in  long,  yellowish, 
needles  which  melt  at  100°. 

The  yara-acid  forms  a  crystalline,  yellowish  precipitate  melting  at 
182"^.  All  three  isomerides  show  aldeliydic  properties  ;  they  combine 
with  hydrogen  sodium  sulphite,  reduce  ammoniacal  silver  solutions, 
and  condense  with  phenylhydrazine. 

Fhenoxy acetic- ortliacry lie  acid  methyl  ketone, 

COMe-CH  :  CH-CeHrO-CHa-COOH, 

is  obtained  by  adding  pure  acetone  (from  the  hydrogen  sodium 
sulphite  compound)  to  the  warm  slightly  alkaline  solution  of  sodium 
orthaldehydophenoxyacetate.  It  melts  at  108°.  The  ineta-compound, 
C12H12O4,  crystallises  in  well-formed,  anhydrous  prisms  which  become 
opaque  when  kept.  It  melts  at  122°.  The  para-compouiid  melts  at 
177—178°. 

The  hydroxylamine-derivative  of  ortbaldehydophenoxy acetic  acid 
(Rossing,  Abstr.,  1885,  088)  crystallises  in  plates,  very  readily  soluble 
in  hot  water,  alcohol,  and  ether,  more  sparingly  in  benzene,  chloro- 
form, &c.     It  melts  at  138°.  N.  H.  M. 

Vanillinoxyacetic  Acid.     By  T.  Elkan  (Ber.,  19,  3054— .3056). 

—Vanillinoxyacetic  acid,  CHO-C6H3(OMe)-0-CH2-COOH  [  =  4:2:1], 
is  prepared  by  fusing  monochloi-acetic  acid  with  vanillin  in  a  silver 
dish,  and  adding  an  excess  of  caustic  potash  until  the  solution  is 
distinctly  alkaline.     After  four  hours  (during  which  the  water  lost  by 
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evaporation  must  be  from,  time  to  time  replaced)  the  reaction  is 
completed.  It  crystallises  from  hot  water  in  slender,  yellowish-white 
needles,  melts  at  188°,  and  dissolves  readily  in  ether,  alcohol,  chloro- 
form, &c.  It  combines  with  phenylhydrazine  and  with  hydrogen 
sodium  sulphite,  and  reduces  ammoniacal  silver  solution.  The  copper 
and  silver  salts  were  prepared. 

Vavillic-oxy  acetic  acid,  COOH-C6H3(OMe)-0-CH.-COOH  [=4:2:1], 
is  formed  in  the  preparation  of  vanillinoxyacetic  acid,  when  the  treat- 
ment with  potash  and  chloracetic  acid  is  too  prolonged.  It  crystRl- 
lises  from  water  in  slender,  branched  needles  which  melt  at  256° ;  it 
dissolves  in  ether,  benzene,  chloroform,  &c.  The  copper  salt  has  a 
fine  green  colour ;  it  is  insoluble.  N.  H.  M. 

Derivatives  of  Pyruvic  Acid.  By  G.  Gerson  (Ber.,  19,  2963  — 
2969).  —  When  ethyl  a-cyano-a-hydroxypropionate  is  treated  with 
phenylhydrazine,  a  compound  melting  at  116°  and  identical  with 
Fischer's  ethyl  phenylhydrazinepyruvate  (Abstr.,  188 i,  52)  is  ob- 
tained. 

Ethyl  M-anilido-oc-cyanopropionate,  NHPh'CMe(CN).COOEt,  is  pre- 
pared by  treating  ethyl  a-cyano-it-hydroxypropionate  with  aniline  in 
alcoholic  solution.  It  crystallises  in  lai-ge,  transparent  cubes  be- 
longing to  the  rhombic  system,  with  the  axial  ratio  a  :  b  :  c  = 
079023  :  1  :  1*56366;  the  following  faces  were  observed:  coP  pre- 
dominating, coPoo,  coPco  narrow,  Pcx3  fairly  large.  Poo  smaller  than 
?co.  It  melts  at  101"5°,  and  is  insoluble  in  water  but  readily  soluble 
in  alcohol  and  ether. 

Ethyl  anilidoisosuccinamate,  NHPh-CMefCONHo) -COOEt,  is 
formed  when  ethyl  a-anilido-a-cyanopropionate  is  dissolved  in  con- 
centrated sulphuric  acid,  poured  into  water,  and  neutralised  with 
ammonia.  It  crystallises  from  benzene  in  slender,  white  needles, 
ra.elts  at  86°,  is  sparingly  soluble  in  cold  water,  readily  soluble  in 
hydrochloric  acid,  alcohol  and  benzene,  but  insoluble  in  light  petro- 
leum. The  crystalline  hydrochloride  is  very  soluble  in  water.  On 
boiling  ethyl  anilidoisosuccinamate  with  a  solution  of  soda  as  long  as 
ammonia  is  evolved,  acidifying  with  acetic  acid,  converting  into  lead 
salt,  and  decomposing  it  with  hydrogen  sulphide,  x-anilidopropioniG 
acid,  NHPh-CMeH-COOH  (Tiemann  and  Stephan,  Abstr.,  1883,  199), 
is  obtained  in  white  crystals  melting  at  160°. 

Etlnjl  ot-orthotoluido-a,-cya.nopropionate,  C7H7'N'H*CMe(CN)'COOEt, 
prepared  in  a  similar  manner  to  the  anilido-compound,  crystallises  in 
rosettes  of  small,  white  needles,  melts  at  93°,  and  is  insoluble  in  water, 
sparingly  soluble  in  cold  alcohol,  readily  soluble  in  hot  alcohol  and 
benzene.  On  treating  it  with  concentrated  sulphuric  acid,  and  neutral- 
ising with  ammonia,  it  yields  ethyl  orthotoluidoisosuccinamate, 

CHv-NH-CMeCCONHO'COOEt, 

which  crystallises  in  long,  transparent  needles,  and  resembles  the 
anilido-compound  in  all  its  properties.  By  boiling  the  isosuccinamate 
with  potash  solution,  &c.,  ortJwtoluidopropionic  acid, 

C,H/NH-CMeH-COOH, 
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is  obtained  in  slender,  white  needles  which  melt  at  116°,  and  dissolve 
readily  in  water,  alcohol,  and  benzene. 

Ethyl  oc-'paratoluido-a,-cijano^iropionate  crystallises  in  light  brown, 
glistening  spangles,  melts  at  80"5°,  and  is  insoluble  in  alcohol  and 
benzene,  sparingly  soluble  in  water. 

Ethyl  ocac-naphthylamido-oi-cyanopi'opiovate  forms  slender,  white 
scales  which  melt  at  134",  and  are  readily  soluble  in  alcohol  and 
benzene,  sparingly  soluble  in  cold  water.  By  treatment  with  sul- 
phuric acid,  &c.,  ethyl  a-vaphthylamidoisosuccinamate  is  obtained  in 
long  white  needles  melting  at  169°.  It  dissolves  readily  in  alcohol 
and  benzene,  sparingly  in  cold  water. 

Ethyl  aji-naiihthyiamido-x-cyanopropionate  crystallises  in  small 
rosettes,  is  almost  insoluble  in  water  and  cold  alcohol,  soluble  in  hot 
alcohol  and  benzene,  and  decomposes  at  200°  without  melting, 

W.  P.  W. 

Two  New  Diketonic  Acids.  By  W.  Kues  and  C.  Paal  {Ber., 
19,  3144 — 3148). — The  authors  have  examined  the  insoluble  crystal- 
line substance  obtained  by  them  during  the  hydrolysis  of  ethyl 
benzoylisosuccinate  (Abstr.,  1886,  354),  and  find  it  to  be  ethyl  dl- 
phenacylmalonate,  C(CHBz)2(COOEt)2.  Its  formation  must  be  due 
to  the  formation  of  some  ethyl  disodiomalonate  and  the  action  of  the 
bromacetophenone  thereon.  This  substance  forms  large,  colourless 
prisms,  melts  at  118 — 119°,  and  distils  almost  without  decomposition. 
It  is  easily  soluble  in  Avater,  benzene,  acetic  acid,  and  carbon  bisul- 
phide, more  sparingly  in  alcohol,  and  is  insoluble  in  light  petroleum. 
It  reacts  strongly  with  phenylhydrazine,  but  no  homogeneous  sub- 
stance could  be  isolated  from  the  product.  Hydroxylamine  is  with- 
out action  on  it,  as  are  also  aqueous  solutions  of  the  alkalis.  When 
digested  with  strong  alcoholic  potash,  it  is  saponified,  and  yields 
dipheiiacylmalonic  act'c?,  crystallising  in  colourless  prisms,  melting  with 
evolution  of  carbonic  anhydride  at  134°.  It  is  sparingly  soluble  in 
water,  easily  so  in  ether,  alcohol  and  acetic  acid,  insoluble  in 
benzene.  It  forms  a  compound  with  phenylhydrazine.  When  care- 
fully melted,  carbonic  anhydride  is  evolved  and  diphenacylacetic  add, 
CH(CH2Bz)./C00H,  is  formed.  This  crystallises  in  silky  needles, 
easily  soluble  in  ether,  alcohol,  and  benzene,  and  melts  at  132 — 133°. 
When  heated  with  an  acetic  solution  of  phenylhydrazine,  it  yields 
a  compound  of  the  formula  C30H26N4O,  crystallising  in  white  needles 
which  melt  at  164 — 166°,  and  are  soluble  in  alcohol  and  acetic  acid, 
insoluble  in  alkalis.  The  hydrazine-compound  is  not  decomposed  by 
dilute  acids.  Adopting  the  views  of  the  composition  of  such  com- 
pounds advocated  by  E.  Fischer  and  W.  Roser,  the  authors  consider 
the  following  as  the  most  probable  formula  for  this  substance  :  — 

N^HPh :  cPh-CH,-cH<^^^^^j;>:t^. 

L.  T.  T. 

Action  of  Zinc  Alkyl  Compounds  on  Ethyl  Malonate.    By 

E.  Lang   (Ber.,  19,  2937 — 2939). — Zinc  methyl  or  zinc   ethyl  acts  at 

ordinary  temperatures  on  ethyl  malonate  with  evolution  of  methane 

and  ethane,  and  formation  of  a  crystalline  magma  of  ethyl  phloro- 
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glucinoltricarboxylate,  C6(OH)3(COOEt)3.  The  reaction  thus  con- 
sists of  the  abstraction  of  the  elements  of  alcohol  and  subsequent 
condensation.  V.  H.  V. 

Furfurane- derivatives  from  Resorcinol.  By  A.  HANTzscH(i?er., 
19,  2927 — 2934). — It  has  been  shown  that  the  sodium  compounds 
of  the  monohjdric  phenols,  when  treated  with  ethyl  chloracetate,  yield 
at  first  ethyl  phenoxyacetoacetate,  and  tinally  ethyl  fur furocarboxy late. 
The  dihydric  phenols  undergo  a  similar  but  more  complicated  reac- 
tion, according  as  the  mono-  or  di-sodium  compound  reacts  with  one 
or  two  molecules  of  the  ethereal  salt.  In  the  former  case,  hydroxy- 
cumarones  are  obtained,  in  the  latter,  benzodifurfuro-derivatives,  the 
nature  of  the  isomerism  of  which  is  dependent  on  the  relative  position 
of  the  carbon-atom  to  which  the  furfuryl-ring  is  attached.  Tlius  in 
the  case  of  resorcinol  two  such  isomeric  hydroxy-  and  difurfuro- 
derivatives  are  possible,  precisely  as  two  quinolines,  the  meta-  and  the 
ana-series,  are  synthetically  formed  from  amines  of  the  meta-series. 

Ethyl  metahydroxycumarilate,  OH-CsOHa'CUOEt  [OH  :  COOEt :  Me 
=:  2  :  2'  :  3'],  formed  from  mono-sodium  resorcinol  and  ethyl  chloi'- 
acetate,  crystallises  in  white  needles  melting  at  178°,  readily  soluble  in 
ether.  The  corresponding  acid  crystallises  with  ^  mol.  H^O  in  needles 
which  melt  at  226'',  with  evolution  of  carbonic  anliydride  and  forma- 
tion of  hydroxymethylcumarone,  C80H4Me*OH.  This  compound 
crystallises  in  needles  melting  at  96 — 97°,  soluble  in  water,  alcohol, 
and  ether. 

Fron  disodium  resorcinol  and  ethyl  chloracetate,  two  isomeric  ethyl 
benzodimethylfurfui'odicarboxylates  are  formed,  the  nature  of  the 
isomerism  of  which  is  analogous  to  that  of  anthracene  and  phenan- 
threne.  These  are  provisionally  designated  the  x-  and  /3-series,  as 
the  experimental  results  are  insufficient  to  fix  the  formula  of  each 
compound. 

Ethyl  7netahenzodimethyl-tX'difurfurocarboxylate,  Cio02ii2^G2{COO^t).2, 
crystallises  in  needles  melting  at  186'^,  and  its  isomeride  in  more 
soluble  aggregates,  melting  at  140 — 141°.  Both  isomeric  ethereal 
salts  are  readily  saponified ;  the  corresponding  acids  melt  above 
310°  with  decomposition,  and  are  sparingly  soluble  in  water,  but  more 
soluble  in  alcohol.  Both  the  acids  and  their  salts  are  difficult  to 
distinguish  one  from  the  other.     Only  one  of  the  isomeric  difurfuranes, 

CH«^_.^_^CcH2<^_^_^CH,   is  described,  corresponding  with  the 

ethereal  salt  which  melts  at  186° ;  it  is  a  clear  brown  oil,  boiling  at 
270°,  solidifying  in  a  freezing  mixture,  and  melting  at  17°  ;  witli 
concentrated  sulphuric  acid,  it  gives  a  light  blue  coloration  resembling 
that  obtained  with  coeruglignone.  Y.  H.  V. 

Furfurane-derivatives  from  Phloroglucinol.  By  E.  Lang 
(Ber.,  19,  2934 — 2937). — The  reactions  between  the  butyric  alcohol, 
phloroglucinol,  and  etliyl  chloracetate  in  presence  of  sodium  ethylate, 
are  analogous  to  those  of  resorcinol  described  in  the  preceding 
Abstract.  The  three  series  of  compounds  are  formed  in  a  similar 
way,  yet  the  presence  of  alcohol  is  necessary  for  the  production  of 
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the  dihjdroxy-product,  and  its  absence  for  that  of  the  trif arfuralde- 
hy  de-derivatives. 

l^thy I  meta-x-dihydroxymethylcumarilate,  C80H2Me(OH)2.'COOEt, 
forms  small  white  needles  melting  at  242^,  readily  saponilied  and 
converted  into  the  corresponding  acid,  which  crystallises  with 
^  niol.  H^O,  and  melts  at  281°  with  evolution  of  carbonic  anhydride. 

Ethyl     benzotrimethyltrifurfurocarhoxylate,     C6(<^_q  _^C'C00Et)3, 

obtained  by  treating  trisodium  phloroglucinol  with  3  mols.  of 
ethyl  chloracetate,  crystallises  in  satiny  needles,  melting  at  296 
— 298"*,  sparingly  soluble  in  all  menstrua.  The  corresponding  acid 
separates    with    1   moh    H2O  in  a  gelatinous   form.      On  distillation 

with    alkali,    the    benzotrimethyltrifurfurane,     Gg{<C(-\  _^CH)3,     is 

obtained;  it  crystallises  in  needles  melting  at  115 — 120°,  and  is  very 
soluble  in  most  menstrua.  V.  H.  Y. 

Sulphobenzidedisulphonic  Acid.  By  R.  Otto  and  A.  Rossing 
{Ber.,  19,  3124 — 3129). —  Sulp/iohenzidedisulphonic  acid, 

SO2  :  Ci2H8(S03H>., 

is  prepared  as  already  described  (Abstr.,  1879,  649),  by  the  action  of 
sulphuric  hjdroxychloride  (2  mols.)  on  sulphobenzide.  It  is  very 
probably  the  dimetasulphonic  acid.  It  forms  a  yellowish,  fibro- 
crystalline,  deliquescent  mass,  readily  soluble  in  alcohol  and  water, 
but  insoluble  in  ether  and  benzene.  It  forms  only  normal  salts. 
The  potassium  salt  crystallises  with  1  mol.  H^O  ;  the  sodium  with 
3  mols.  H2O,  calcium  with  6^  mols.  H2O,  barium  5  mols.  HoO,  copper 
with  3^  mols.  H2O,  and  the  lead  salt  with  3  mols.  H2O.  The  chloride 
crystallises  in  small,  fatty  plates,  and  melts  at  175 — 176°.  The  amide 
forms  white  needles,  melts  at  240°,  is  nearly  insoluble  in  ether  and 
benzene,  sparingly  soluble  in  boiling  water,  more  soluble  in  alcohol. 
The  anilide  forms  lustrous,  white  plates,  and  melts  at  212°.  The 
ethyl  salt  melts  at  81 — 82°.  The  diphenylsulpho7ie,  S02(C6H4*S02Ph)2, 
is  obtained  in  small  quantity  by  heating  the  disulphonic  acid  with 
benzene  and  phosphoric  anhydride ;  it  melts  at  192 — 193''. 

Experiments  to  obtain  a  trisulphonic  acid  from  sulphobenzide  were 
unsuccessful.  A.  J.  Gr. 

Non-existence  of  Claesson's  Phenylsulphineacetic  Acid. 
By  R,  Otto  and  E.  Engelhardt  (Ber.,  19,  3138— 3141).— Claehson 
states  (this  Journal,  1876,  i,  567)  that  he  obtained  the  above  acid  (aceto^ 
phenylsulphinic  acid),  Ph'SO'CHa'COOH,  by  the  partial  oxidation  of 
phenylthioglycollic  (phenylthiacetic)  acid.  The  authors  have  carefully 
repeated  these  experiments,  and  find  that  the  substance  described  by 
Claesson  was  not  a  homogeneous  compound,  but  a  mixture  of  phenyl- 
sulphonacetic  acid,  j  Ph'SOa'CHa'COOH,  with  unoxidised  phenyl- 
thioglycollic acid.  L.  T.  T. 

Metatoluenesulphonic  Acid  and  its  Salts.  By  K.  Vallin 
(Ber.,  19,  2952 — 2953). — The  metatoluenesulphonic  acid  employed  in 
the  previous  research   (Abstr.,  1880,  256)  contained  para-acid  as  an 
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impurity ;  the  author  has,  therefore,  repeated  the  work  with  pure 
mefa-acid  obtained  from  toluidinesulphonic  acid  [CH3  :  SO3H  :  NH3 
=  1:3:4]  by  diazotising  and  boiling  with  alcohol.  The  acid 
crystallises  in  slender  needles  or  thin  scales.  The  potassium,  sodium, 
silver,  calcium,  barium,  lead,  magnesium,  zinc,  cadmium,  and  copper 
salts  are  described.  The  chloride,  C7H7*S02C1,  has  not  been  solidified  ; 
the  amide  crystallises  from  water  in  laminae  melting  at  107°,  from 
alcohol  in  mouoclinic  crystals  melting  at  108°.  At  14°,  1  part  of  the 
amide  dissolves  in  3767  parts  of  water  and  5 '74  parts  of  alcohol. 
The  hydro sul]jliide,  C7H7*SH,  boils  at  195—205°,  and  does  not  solidify 
at  —20°. 

Sodium  paratoluenesulphonate  does  not  crystallise  with  3  mols.  of 
HoO,  but  either  with  2  mols.  in  laminated  masses,  or  at  low  tempera- 
tures in  rectangular  tables  with  probably  4  mols.  HqO.  The  hydro- 
sulphide  of  the  para-acid  melts  at  43 — 44°  and  boils  at  194°,  that  of 
the  ortho-acid  melts  at  15°  and  boils  at  193°.  W.  P.  W. 

Toluenedisulphonic  Acids.  By  P.  Klason  (Ber.  19,  2887—2890). 
— Toluenemetasulphonic  acid  is  convertible  into  a  mixture  of  two 
disulphonic  acids,  separable  by  the  difference  in  solubility  of  their 
barium  salts,  the  less  soluble  separating  with  1  mol.  H2O  as  a 
crystalline  powder.  Its  potassium  salt  crystallises  with  1  mol.  H2O 
in  pointed  prisms,  the  acid  chloride  in  rhombic  tables  melting  at  96°, 
and  the  amide  in  minute  prisms  melting  at  224°.  This  acid  is  iden- 
tical with  one  obtained  by  Hakausson  from  the  mother-liquors  of 
potassium  a-toluenedisulphonate.  The  more  soluble  barium  salt 
crystallises  in  prisms  containing  3|  mols.  H2O,  the  chloride  in  trun- 
cated prisms  melting  at  95° ;  the  amide  melts  at  214^^.  This  acid  is 
identical  with  one  obtained  by  Limpricht  from  toluidinedisulphonic 
acid.  V.  H.  V. 

Cumene-orthosulphonic  Acid  and  Orthocumic  Acid.  By 
A.  Glaus  and  J.  A.  Schulte  im  Hof  (Ber.,  19,  3012—3017).— When 
cumene-/^-sulphonic  acid  (Abstr.,  1885,  903)  is  oxidised  with 
chromic  mixture,  it  is  destroj^ed  without  formation  of  intermediate 
products  ;  it  is  therefore  concluded  that  the  acid  has  the  constitution 
[C3H7  :  SO.H  =1:2]. 

Orthocumic  acid,  CHMez'CeHi'COOH,  is  obtained  by  fusing  the 
potassium  or  barium  salt  of  the  above  sulphonic  acid  with  sodium 
formate ;  it  is  insoluble  in  cold  water,  readily  soluble  in  alcohol,  ether, 
glacial  acetic  acid,  &c.  When  heated  at  200°,  it  becomes  brown  and 
partly  sublimes  and  does  not  melt  at  300°.  It  distils  with  steam. 
The  barium,  and  calcium  salts  (each  with  2  mols.  H2O)  and  the 
magnesium  salt  (with  6  mols.  H2O)  crystallise  in  needles  readily 
soluble  in  water.  The  alkali  salts  are  crystalline  but  very  hygroscopic. 
The  chloride  forms  a  yellow  oil  readily  soluble  in  ether,  chloroform, 
&c.  ;  when  treated  with  dry  ammonia,  it  is  converted  into  the  ami-ie. 
The  latter  crystallises  from  alcohol  in  small  needles  melting  at 
124°  (uncorr.). 

Orthocumic  acid  is  not  acted  on  by  chromic  mixture  of  ordinary 
strength.     When   oxidised   with  potassium  permanganate,  it  is  con- 
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verted  into  phthalic  acid;  no  hydroxycumic  acid  is  formed.  Tlie 
reaction  is  of  interest,  as  showing  that  the  reaction  by  which 
isopropyl  in  paracumic  acid  is  oxidised  to  hydroxyisopropyl  does  not 
hold  good  when  the  isopropyl -group  is  in  the  ortho-position  to 
carboxyl  (R.  Meyer,  Abstr.,  1878,  878).  ^.  H.  M. 

Action  of  Aldehydes,  Anhydrides,  and  Diazo-compounds  on 
the  three  Methylindoles.  By  E.  Fischer  {Ber.,  19,  2988—2991). 
— When  benzaldehyde  (1  part)  is  heated  with  methylketole  (2  parts) 
at  100°,  an  almost  quantitative  yield  of  he)izijUdenemethi/lhetoIe, 
Ph'CH  !  (CgHgN),,  is  obtained.  This  substance  crystallises  well  from 
acetone,  and  most  probably  has  the  constitution 

With  paraldehyde  and  zinc  chloride,  methylketole  yields  a  crystalline 
compound  soluble  in  hot  alcohol  and  in  acetone.  1'  Methylindole 
combines  slowly  with  benzaldehyde  at  100°,  the  reaction,  however,  is 
hastened  by  the  addition  of  a  small  quantity  of  zinc  chloride;  the 
product  crystallised  from  acetone  melts  at  197°,  and  is  isomeric  with 
that  obtained  from  methylketole.  Skatole  and  benzaldehyde  on  the 
contrary  combine  only  slowly  in  the  presence  of  zinc  chloride  at  100°, 
and  the  resulting  compound,  which  forms  colourless  crystals,  differs 
from  the  preceding  derivatives  in  its  much  greater  solubility  and 
lower  melting  point. 

Equal  parts  of  phthalic  anhydride  and  methylketole  heated  at  100° 
with  zinc  chloride  yield  a  compound,  C9H9N'*C8H403,  which  when 
heated  to  about  200°  is  converted  into  an  acid,  C9H8N-CO-C6H4-COOH, 
with  loss  of  carbonic  anhydride.  From  1'  methylindole  at  100°  a  com- 
pound having  different  properties  is  obtained.  The  action  of  acetic 
anhydride  on  methylketole  in  the  presence  of  sodium  acetate  has 
already  been  studied  (Abstr.,  1881,  734) ;  since,  however,  the  acetyl 
derivative  reacts  with  phenylhydrazine  to  form  a  compound,  CnHnNg, 

and   is   therefore   a   ketone,    Jackson's   formula,    C6H4<;^ .    ^CMe, 

must  be  regarded  as  incorrect ;  the  substitution  of  acetyl  occurring 
probably  in  the  position  3'.  When  1'  methylindole  is  heated  at  100° 
with  acetic  anhydride  and  zinc  chloride,  a  ketone  is  obtained  which 
is  probably  identical  with  Baeyer's  acetylindole  (Abstr.,  1879,  938). 
Methylketole  readily  reacts  with  diazobenzene  chloride  in  the  presence 
of  acetates  dissolved  in  weak  alcohol,  and  forms  an  azo-compound  of 
the  composition  CeHs'N  !  N'OgHglST.  It  crystallises  in  yellow  needles, 
melts  at  115 — 110°,  and  by  reduction  with  zinc  and  hydrochloric  a.cid 
yields  aniline  and  amidomethylketole.  W.  P.  W. 

Hydrocarrotene  and  Carrotene.  By  F.  Reinitzer  (Monafsh. 
Chem.,  7,597 — 608). — Two  crystalline  substances  have  been  extracted 
from  carrots,  the  one,  colourless,  hydrocarrotene,  the  other,  dark  red, 
carrotene ;  these  have  been  more  recently  examined  by  Huseman  and 
Arnaud,  the  latter  of  whom  has  found  carrotene  associated  with 
chlorophyll  in  the  leaves  of  various  plants,  and  assigns  to  it  the  formula 
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of  an  unsaturated  hydrocarbon,  C26H38,  whilst  hydrocarrotene  is  con- 
sidered to  be  allied  to  cholesterin. 

The  method  used  for  the  extraction  of  these  substances  is  fully 
described,  as  also  their  separation  from  one  another  by  frequent 
recrystallisation  from  boiling  acetone  and  methyl  alcohol.  Hydro- 
carrotene is  insoluble  in  water,  sparingly  soluble  in  cold,  more  readily 
in  boiling  alcohol,  very  soluble  in  acetone,  from  which  it  crystallises 
out  in  long  needles,  but  from  methyl  alcohol  in  micaceous  leaflets. 
It  contains  5  per  cent,  of  water,  melts  at  137-4° ;  [a]D  =  —  37"4'',  /.  = 
21",  C  =  4*131  in  chloroform.  In  these  physical  properties,  as  also 
in  various  chemical  reactions,  it  resembles  cholesterin,  a  view  further 
confirmed  by  the  formation  of  its  acetate  and  benzoate,  the  melting 
points  and  specific  rotatory  powers  of  which  are  compared  with  those 
of  other  cholesterins.  Hydrocarrotene  appears  to  be  more  nearly 
identical  with  phytosterin,  although  it  is  thought  advisable  for  the 
present  to  retain  its  particular  name.  From  cholesterin  itself,  hydro- 
carrotene differs  in  its  behaviour  with  bromine,  which  is  at  first 
absorbed,  and  subsequently  the  change  is  accompanied  with  evolution 
of  hydrobromic  acid.  The  bromide  formed  crystallises  in  long, 
colourless,  transparent  needles,  moderately  soluble  in  alcohol,  readily 
soluble  in  ether  and  carbon  bisulphide.  Husemann's  observation  that 
hydrocarrotene  is  converted  into  carrotene  by  bromine  is  apparently 
erroneous.  The  improbability  that  carrotene,  a  coloured  substance,  is 
a  hydrocarbon,  is  pointed  out,  although  no  experiments  are  described, 
but  allusion  is  made  to  the  similarity  of  carrotene  to  a  colouring 
matter  loresent  in  the  paradise  apple,  Lycopersicum  escidenfum. 

y.  H.  Y. 

Diphenylmetaxylylmethane  and  Diphenylorthoxylylme- 
thane.  By  W.  Hemilian  {Ber.,  19,  3061 — 3075). — Viphenylmetaxi/h/l- 
methane,  CHPho-CeHgMe,  [Me  :  Me  :  CHPh2  =1:3:6],  is  prepared 
in  a  manner  similar  to  diphenylparaxylylmethane  (Hemilian,  Abstr., 
1884,  321)  by  heating  benzhydrol,  dissolved  in  pure  nietaxylene, 
with  phosphoric  anhydride  for  four  hours  at  its  boiling  point.  The 
product  is  treated  with  water  and  with  aqueous  soda,  and.  the  oil  dis- 
tilled. It  solidifies  when  kept  for  a  few  days,  and  is  purified  by 
treating  a  warm,  saturated  solution  in  glacial  acetic  acid  with  twice 
the  amount  of  ether,  and  allowing  it  to  evaporate  slowly.  It  forms 
large  six-sided  prisms  which  melt  at  61*5°  and  distil  above  360°.  It 
dissolves  readily  in  alcohol,  ether,  benzene,  &c.  When  boiled  for  a 
long  time  with  chromic  mixture,  and  the  product  extracted  with 
boiling  soda  solution,  an  insoluble  residue  is  obtained,  consisting  of 

difhenylmetTiylpldlialide,    CPh2<^  0*rO  ^ '     ^^^^    crystallises    from 

alcohol  in  lustrous  prisms,  which  melt  at  147°  and  distil  at  above 
360°  without  change ;  it  is  soluble  in  ether,  benzene,  &c.,  insoluble  in 
aqueous  alkalis. 

MethyltripheuylmetlianecarhnxiiUc  acid,  CHPh.'CeHaMe'COOH,  is 
obtained  by  boiling  diphenylmethylphthalide  with  alcoholic  soda 
solution,  and  reducing  the  sodium  salt  of  the  hydroxy-acid  so  formed 
by  boiling  with  zinc  in  alkaline  solution.  It  forms  large,  lustrous 
tabular  crystals,  which  melt  at  203°  and  distil  without  change.     It  is 
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rathor  readily  soluble  in  hot  alcohol,  ether  and  acetic  acid.  The 
barium  .salt  (with  3  mols.  HoO)  crystallises  in  slender  needles,  almost 
insoluble  in  water,  rather  readily  soluble  in  boiling  70  per  cent,  alcohol. 
Other  salts  were  prepared.  When  carefully  oxidised,  it  is  reconverted 
into  diphenylmethylphthalide.  When  the  solution  of  the  acid  in 
strong  sulphuric  acid  is  poured  into  water,  a  precipitate  is  obtained 
consisting  of  methylphenylanthranol,  CnHifiO.  It  crystallises  from 
alcohol  in  small  yellow  plates  which  soften  at  150°  and  melt  at  I/O""; 
when    oxidised,    it   is    converted     into   methylphenylliydroxanthranol, 

C6H3Me<^  rO'P  H    -^'     ^^^   latter    forms   large   colourless    prisms 

melting  at  218°;  it  is  insoluble  in  aqueous  alkali;  the  solution  in 
sulphuric  acid  has  an  intense  purple-red  colour.  When  distilled  with 
an  excess  of  alkali,  paramethyltriphenylmethane  is  obtained  identical 
with  that  prepared  by  E.  and  0.  Fischer  from  phenylparatolylcarbinol 
and  benzene  (Abstr.,  1879,  384). 

CPh. 

BipJienylphthaUdecarhoxylic  acid,  0<^  p^'^^CeHa'COOH,  is  con- 
tained, as  sodium  salt,  in  the  alkaline  extract  from  the  oxidation 
experiment  with  diphenylmetaxylylmethane.  It  crystallises  from 
warm  alcohol  in  large,  tabular  crystals  (with  1  mol.  EtOH)  ;  it  is 
insoluble  in  water,  readily  soluble  in  alcohol,  ether,  benzene,  &c.  ;  it 
melts  at  228°  and  distils  unchanged.  The  calcium  salt  (with  3  mols. 
HoO)  crystallises  from  70  per  cent,  alcohol  in  slender,  lustrous 
needles  ;  the  silver  salt  crystallises  from  the  same  solvent  in  hair-like 
needles,  insoluble  in  water.  When  the  acid  is  distilled  with  excess  of 
baryta,  benzophenone  and  barium  isophthalate  are  formed. 

Triphenylmethanedicarboxylic  acid,  CHPh2*CGH3(COOH)2[  =  l  :2  : 4] 
is  prepared  by  the  action  of  zinc-dust  on  the  alcoholic  solution  of  the 
anhydro-acid.  It  forms  slender,  lustrous  needles,  readily  soluble  in 
alcohol  and  acetic  acid.  It  melts  at  278°,  and  partly  sublimes  at  a  higher 
temperature.  The  calcium  salt  (with  2  mols.  II2O)  forms  matted,  micro- 
scopic needles;  the  barium  and  silver  salts  are  also  described.  When 
distilled  with  excess  of  baryta,  it  is  converted  into  triphenyl methane. 

Biplievylortho-xylylmethane,  CGH3Me2*CHPh2  [1:2:  5],  was  prepared 
f]'om  ortho-xylene  (from  orthobromotoluene).  It  crystallises  in  long, 
lustrous  needles,  melts  at  68'5°  and  distils  at  above  360°.  It  is 
readily  soluble  in  alcohol,  ether,  benzene,  &c.  When  oxidised  with 
chromic  mixture,  a  mixture  of  acids  is  obtained,  but  no  indifferent 
phthalide-derivative.  When  the  mixed  acids  are  treated  with  potas- 
sium permanganate,  triphemjlcarbinol-dicarboxylic  acid, 

OH-CPh2-C6H3(COOH)2, 

is  formed.  The  latter  forms  silky,  matted,  slender  needles,  very 
readily  soluble  in  alcohol,  ether,  and  glacial  acetic  acid,  rather  soluble 
in  boiling  water,  and  sparingly  soluble  in  benzene.  The  salts,  with 
the  exception  of  the  alkali  salts,  are  very  sparingly  soluble.  The  acid 
melts  at  180°  with  effervescence,  and  is  converted  into  the  anhydride, 
C21HUO4.  This  is  a  transparent,  amorphous  substance,  readily  soluble 
in  alcohol,  ether,  and.  benzene.  Boiling  w^ater  has  no  action  on  it. 
When  the  acid  is  distilled  with  an  excess  of  baryta,  it  is  converted 
into  triphenylcarbinol.  N.  H.  M. 
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Diamidostilbene  and  Diamidostilbenesulplionic  Acid.  By  F. 
Bender  and  G.  Schultz  {Ber.,  19,  3234— 3239).— By  reducing  ortho- 
nitrotolueneparasulplioniG  acid,  Neale  obtained  an  azosulphonic  aoid, 
which,  when  treated  with  stannous  chloride,  yielded  a  compound 
which  he  described  as  hydrazotoluenesulphonic  acid  (Abstr.,  1880, 
806).  The  authors  show  that  this  compound  is  toluidinedisul phonic 
acid,  as  it  yields  toluidine  when  distilled  with  lime. 

Diamidostilbenesulphonic  acid, 

NH2-C6H3(S03H)-CH  :  CH-C6H3(S03H)-NH2  [SO3H  :  NH^  =  2  :  4], 

is  obtained  by  dissolving  50  grams  of  sodium  paranitrotolueneortho- 
sulphonate  in  boiling  water,  gradually  adding  100  c.c,  of  33  per  cent, 
soda  solution.  The  solution  is  diluted,  50  grams  of  zinc-dust  are  then 
gradually  added,  and  the  whole  boiled  until  the  colourless  solution 
no  longer  becomes  coloured  on  exposure  to  air.  It  is  filtered,  preci- 
pitated with  hydrochloric  acid,  again  filtered,  and  dried.  It  is  almost 
insoluble  in  water.  The  salts  are  readily  soluble.  When  distilled  with 
soda-lime,  it  yields  stilbene.  The  base  obtained  by  Klinger  by  the 
action  of  zinc  chloride  on  the  condensation  product  from  paranitro- 
toluene  and  sodium  methoxide  (J5er.,  16,  943),  and  described  by  him 
as  diamidobenzyltoluene,  is  shown  by  the  authors  to  be  diparamido- 
stilbene ;  the  same  base  was  also  prepared  by  the  reduction  of  dinitro- 
stilbene  from  paranitrobenzyl  chloride.  The  properties  of  the  base 
are  as  described  by  Klinger  (he.  cit.),  except  that  the  acetyl-deriva- 
tive  melts  at  312°  (not  212°). 

By  combining  tetrazostilbene  chloride  with  2  mols.  of  a-naphthol- 
sulphonic  acid,  a  blue-violet  dye  is  formed.  With  /3-naphthol- 
disul phonic  acid  (R),  a-naphthylaminesulphonic  acid  and  salicylic 
acid  (each  2  mols.),  blue,  red,  and  yellow  azo-dyes  are  formed  respec- 
tively. N.  H.  M. 

Brominated  Derivatives  of  Diphenic  Acid.  By  A.  Cla.us 
and  M.  Erler  (Ber.,  19,  3149 — 3156). — Bromine,  even  in  the  nascent 
state,  acts  exceedingly  slowly  at  ordinary  atmospheric  temperature  on 
diphenic  acid,  but  at  60°  and  upwards  reaction  takes  place  readily.  If 
less  than  2  mols.  of  bromine  are  employed  to  1  mol.  acid,  a  part  of 
the  acid  remains  unacted  on.  At  temperatures  from  60—120°,  the 
product  consists  of  a  mixture  of  bromodiphenic  acid  and  bromodi- 
phenic  acid  dibromide  ;  at  temperatures  ranging  from  120 — 200",  part 
of  the  latter  derivative  is  converted  into  dibromodiphenic  acid,  and 
above  200°  only  mono-  and  di- bromodiphenic  acids  are  found  in  the 
product  of  bromination. 

Bromodiphenic  acid,  COOH'CeHi'CeHsBrCOOH,  crystallises  in 
acicular  prisms  melting  at  235 — 236°  (uncorr.).  It  is  not  volatile  in 
steam,  and  sublimes  only  with  considerable  decomposition,  the  small 
sublimate  (melting  slightly  lower  than  the  acid)  appearing  to  be  the 
aiihi/dride.  The  acid  is  very  sparingly  soluble  in  boiling  water, 
easily  in  alcohol,  ether,  and  benzene.  The  neutral  and  acid  sodium 
salts  are  very  soluble,  the  barium  (with  3H2O),  silver,  and  copper 
neutral  salts  are  very  sparingly  soluble  in  water.  The  ethyl  salt  forms 
crystals   melting  at  65°  (uncorr.).     Bromodiphenic  acid  dibromide  is 
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always  formed  (sometimes  to  tlie  extent  of  15  per  cent.)  in  the  bromi- 
nation  below  200°  of  diphenic  acid,  but  its  production  from  the  bromo- 
acid  already  formed  appears  only  to  take  place  to  a  very  slight  extent. 
It  is  sparingly  soluble  in  alcohol  and  cold  chloroform,  and  crystal- 
lises in  colourless  glistening  needles  having  a  very  bitter  taste.  It 
turns  brown  at  200°,  and  melts  at  about  256°  (uncorr.)  with  decom- 
position. Heated  in  closed  tubes  at  200°,  it  undergoes  decomposition, 
dibromodiphenic  acid  being  formed.  The  dibromide  is  very  sparingly 
soluble  in  the  usual  solvents,  but  dissolves  readily  in  alkalis  and 
alkaline  carbonates,  to  form  solutions  of  unstable  salts,  which, 
especially  when  warmed,  rapidly  decompose  into  salts  of  dibromo- 
diphenic acid.  It  is  soluble  in  concentrated  sulphuric  acid  and  in 
fuming  nitric  acid,  and  is  reprecipitated  unchanged  on  the  addition 
of  water.  The  neutral  sodium  salt  forms  glistening  scales,  but  its 
solution  is  rapidly  decomposed  if  boiled. 

Dibromodiphenic  acid,  CioH6Br2(COOII)2,  is  easily  soluble  in  alcohol, 
ether,  and  glacial  acetic  acid.  It  crystallises  in  needles,  melts  at 
245°  (uncorr.),  and  is  not  volatile  in  steam.  It  sublimes  with  diffi- 
culty, yielding  the  anhydride.  Its  alkali  salts  are  easily  soluble,  the 
calcium  (with  SHgO),  silver,  and  lead  salts  sparingly  soluble.  The  ethyl 
salt  is  crystalline,  and  melts  at  105 — 106°.  This  dibromodiphenic 
acid  is  evidently  isomeric,  but  not  identical,  with  that  (melting  at 
295°  obtained  by  Ostermayer,  Ber.,  7,  1091)  from  dibromophen- 
anthraquinone. 

When  the  bromo-acids  are  subjected  to  dry  distillation  with  lime, 
brominated  diphenylene  ketones  are  formed.  Bromodiphenylene  ketone, 
Ci2H7Br !  CO,  forms  yellow  scales  melting  at  122°  (uncorr.),  and  is 
easily  soluble  in  alcohol,  ether,  benzene,  &c.,  very  sparingly  in  water. 
When  heated  with  zinc-dust,  it  yields  fluorene.  No  hydrogen  sodium 
sulphite  compound  could  be  obtained.  Dibromodiphenylene  ketone  forms 
yellow  scales  melting  at  133°  (uncorr.).  L.  T.  T, 

/3-Naphthol-^-Disulphonic  Acid.  By  A.  Glaus  and  0.  Schmidt 
(Ber.,  19,  3172 — 3179). — The  authors  have  endeavoured  to  determine 
the  constitution  of  this  acid  by  the  action  of  phosphoric  chloride  on 
it.  The  material  used  was  the  commercial  sodium  salt  (the  so-called 
G-salt).  Reaction  takes  place  readily,  but  if  only  the  temperature  of  the 
water-bath  is  used,  (i-naphtholdisul'phonic  chloride  is  produced.  This  is 
a  thick,  reddish-brown  liquid,  and  neither  it  nor  the  corresponding 
amide  could  be  obtained  in  a  crystalline  form. 

If  the  sodium  salt  is  heated  at  100 — 200°  with  more  than  two 
molecular  proportions  of  the  pentachloride,  the  principal  products 
are  ethereal  phosphates  corresponding  with  those  obtained  by 
Cvlans  and  Zimmermann  from  /3-naphtholsulphonic  acid  (Abstr., 
1881,  914). 

If  the  reaction  is  carried  out  above  200°  (under  pressure),  and  with 
a  large  excess  (5  mols.)  of  the  pentachloride,  dichloronaphthol  and  tri- 
chloronaphthalene  are  formed.  The  yield  is,  however,  small,  100 
grams  of  salt  only  yielding  about  6  to  8  grams  of  chloro-derivatives. 
Dichloronaphthalene  (probably  from  impurity  of  monosulphonate  in 
the  salt)  and  tetrachloro naphthalene  are  also  always  present  in  small 

VOL.  LIT.  .  t 


270  ABSTRACTS  OF  CHEMICAL  PAPERS. 

quantity.  The  dichloronapJithol  is  easily  isolated,  as  it  alone  of  the 
products  is  soluble  in  alkalis.  It  crystallises  in  colourless  needles, 
which  melt  at  125°  (uncorr.),  and  sublime  with  partial  decomposition. 
It  is  moderately  soluble  in  boiling  water,  easily  in  alcohol,  ether, 
&c.  The  tricJiloronaphthalene  is  readily  soluble  in  ether,  benzene, 
chloroform,  glacial  acetic  acid  and  boiling  alcohol.  It  crystallises  in 
white  needles,  melts  at  90°  (uncorr.),  and  may  be  sublimed.  It  is 
not  identical  with  the  trichloronaphthalene  of  the  same  melting  point 
obtained  by  Glaus  and  Knyrim  (Abstr.,  1886,  156).  When  heated 
with  dilute  nitric  acid  at  210°,  it  yields  a  diclilorophthalic  acid,  a 
yellow  syrup,  which  could  not  be  obtained  in  a  crystalline  form.  The 
potassium,  sodium,  and  barium  salts  are  easily  soluble,  the  silver  salt 
sparingly  soluble,  the  lead  salt  insoluble.  This  acid  is  being  further 
investigated.  When  heated  with  chromic  acid  in  acetic  solution,  the 
trichloronaphthalene  yields  a  trichloronaplitJiaquinone,  which,  how- 
ever, is  very  readily  further  oxidised  to  a  chlorinated  phthalic  acid. 
Attempts  to  separate  the  quinone  from  the  unchanged  trichloro- 
naphthalene were  unsuccessful,  but  alkalis  removed  it  in  form  of  a 
salt  of  a  chlorinated  hydroxyquinone.  The  best  result  was,  however, 
obtained  by  treating  the  mixture  with  aniline,  when  dichloronaphtha- 
quinone  anilide,  CioH3Cl202*NHPh,  was  obtained.  This  is  almost 
insoluble  in  water,  sparingly  soluble  in  ether.  It  crystallises  in  dark 
reddish- violet  scales,  melts  at  228°,  and  may  be  sublimed.  The 
formation  of  this  anilide  by  the  displacement  of  a  chlorine-atom  (the 
corresponding  quantity  of  hydrochloric  acid  being  formed)  leaves 
no  doubt  that  the  original  quinone  is  a  trichlorinated  compound. 
But  as  experience  teaches  that  if  in  a  chlorinated  naphthalene  a 
chlorine-atom  is  present  in  the  a-position,  that  chlorine-atom  is 
expelled  in  the  formation  of  an  a-naphthaquinone,  the  above  tri- 
chloronaphthalene must  have  the  constitution  [CI3  =  2:3:  2']. 
Which  of  the  chlorine-atoms  represents  the  hydroxyl,  and  which  the 
sulphonic  groups  in  the  original  acid  cannot  yet  be  decided. 

L.  T.  T. 

Action  of  Aldehydes  on  Phenols.  By  L.  Claisen  {Ber.,  19, 
3316 — 3320). — When  a-naphthol  is  treated  with  benzaldehyde,  a  white 
pulverulent  compound,  henzaldi-ot-naphthol,  CHPh(CioH6'OH)2,  is  ob- 
tained, which  turns  brown  on  exposure  to  the  air  and  dissolves  readily 
in  alkalis,  the  alkaline  solution  assuming  a  dark  reddish- violet  but 
unstable  colour  when  oxidised. 

The  reaction,  however,  proceeds  differently  when  y3-naphthol  is 
treated  with  benzaldehyde.  When  an  acetic  acid  solution  of  the  two, 
to  which  a  few  drops  of  hydrochloric  acid  has  been  added,  is  main- 
tained at  a  low  temperature,  henzalglycoldinaphthylacetal, 

CHPh(OCioH02, 
separates   as   a   crystalline   compound   melting   at   203  —  205°,    and 
sparingly  soluble  in  ordinary  solvents,  almost  insoluble  in  aqueous 
alkalis.     Heated  with  acetic  acid  and  a  few  drops  of  hydrochloric 
acid  at  100°,  it  is  converted  into  henzaldi-naphthyl  oxide, 

C'He<g:g:>o, 
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this  melts  at  189 — 190",  crystallises  well,  and  is  insoluble  in  alkalis. 
Benzaldi-naphthyl  oxide  is  also  obtained  when  tbe  acetic  acid  solution 
of  benzaldehyde  and  ^-naphtbol  witb  a  little  hydrochloric  acid  or 
sulpharic  acid,  is  heated  at  100°,  or  in  the  absence  of  the  acids  at 
200^ 

The  author  has  also  obtained  results  which  are  not  in  complete 
accordance  with  those  published  by  Claus  and  Trainer  (this  vol.,  p. 
231),  and  points  out  that  the  ethylidenediphenol  described  by  them 
has  already  been  prepared  by  Fabinyi  (Ber.,  11,  283).  With  acet- 
aldehyde,  /3-naphthol  yields  compounds  similar  to  those  formed  when 
it  is  treated  with  benzaldehyde;  thus  either  ethylidenedinaphthylacetal^ 
C2H4(OCioH7)2,  melting  at  200 — 201°,  or  ethylidene-ji-dinajplithyl  oxide, 
O2H4 :  (CioH6)2  *  0,  melting  at  173°,  is  obtained  ;  both  crystallise  well 
and  are  insoluble  in  alkalis.  The  compound  described  as  dinaphthyl- 
acetal  by  Claus  and  Trainer,  but  melting  at  162-163°,  was  not  obtained 
in  the  author's  experiments. 

The  remainder  of  the  paper  is  devoted  to  a  theoretical  discus&ion,  in 
which  the  author  states  his  views  as  to  the  cause  of  the  difference  in 
behaviour  of  ot-  and  /3-naphthol  under  these  conditions,  and  arrives  at 
conclusions  at  variance  with  those  put  forward  by  Claus  and  Trainer 
{loc.  Git).  W.  p.  W. 

a-Naphthyl  Methyl  Ketone.  By  A.  Claus  and  P.  Feist  (Ber., 
19,  3180 — 3182). — The  authors  have  also  independently  obtained 
this  ketone  lately  described  by  Pampel  and  Schmidt  (this  vol.,  p.  252), 
but  some  of  their  results  differ  from  those  of  the  latter  authors. 
They  find  that  the  ketone  solidifies  if  cooled  below  0°,  and  the  crystals 
then  melt  at  34^  They  find  the  melting  point  of  the  acetoxime  to 
be  145°  (uncorr.),  that  of  the  hydrazine  173°  (uncorr.). 

When  this  ketone  is  treated  in  the  cold  with  a  dilute  aqueous 
solution  of  the  theoretical  quantity  of  potassium  permanganate, 
cx,-napUhylglyoxylic  (a-napMhoylfonnic)  acid,  CioHv^'CO-COOH,  is 
formed.  This  acid  is  a  thick  oil  which  oiily  solidifies  slowly  and 
with  difficulty.  It  is  very  unstable,  and  is  easily  oxidised  by  dilute 
nitric  acid  or  warm  permanganate  to  a-naphthoic  acid  and  carbonic 
anhydride.  The  calcium  and  larium  salts  (each  with  4-JH20)  are 
easily,  the  silver  salt  very  sparingly,  soluble.  The  formation  of 
a-naphthoic  acid  proves  this  acid  to  be  an  a-naphthyl- derivative.  It 
is  probably  identical  with  Bossneck's  acid  melting  at  113*5°  (Abstr., 
1883,  808)  ;  the  difficulty  experienced  in  crystallising  it  being  in  all 
probability  due  to  traces  of  oily  impurity.  L.  T.  T. 

Pyrene.  By  E.  Bamberger  and  M.  Philip  {Ber.,  19,  3036—3040). 
—  Naphthalenetetracarhoxylic  dianhydride,  C14H4O6,  is  obtained  by 
slowly  heating  naphthalenetetracarboxylic  acid  (Abstr.,  1886,  948) 
to  150 — 170°,  or  by  recrystallising  the  acid  from  glacial  acetic  acid. 
It  does  not  change  when  heated  at  300°,  at  a  higher  temperature  it 
sublimes  in  lustrous  needles  an  inch  long.  When  naphthalenetetra- 
carboxylic acid  is  suddenly  heated  to  200 — 250°,  it  is  converted 
partly  into  the  anhydride  and  partly  into  naphthalenetricarboxylic 
acid. 

t  2 
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NciphthalenetetracarhoxyUc  diimide,  dJIeOiNi,  is  formed  when  the 
anhydride  is  treated  with  aqueous  ammonia,  and  separates  in  groups 
of  branched  needles.  It  is  verj  sparingly  soluble,  does  not  alter  in 
appearance  at  270°,  and  sublimes  at  a  higher  temperature  in  yellow, 
lustrous  needles.  The  formation  of  the  above  dianhydride  and 
diimide  shows  that  the  two  pairs  of  carboxyl-groups  in  naphthalene- 
tetracarboxylic  acid  have  the  ortho-position. 

Pyrene  ketone,  CnHsO,  crystallises  from  alcohol  in  gold- coloured 
lustrous  plates  melting  at  142°  ;  when  oxidised  witb  potassium  per- 
manganate, it  is  converted  into  Behr  and  Van  Dorp's  naphthalic  acid 
(Annalen,  172,  266).  N.  H.  M. 

Terebenthene  -  derivatives.  By  Pesci  and  Bettelli  (Arch. 
Pharm.  [3],  24, 1037). — The  preparation  of  the  hydrocarbon  phelland- 
rene,of  nitrophellandrene,phellandrendiamine  and  amidophellandrene, 
from  Oleum  phellandrii,  was  recently  described  (Abstr.,  1886,  1038). 
Subsequently  by  similar  treatment  with  nitrous  acid,  leevorotatory 
terebenthene  has  yielded  a  dextorotatory  nitroterebenthene,  CioHi5*N02, 
from  which  nascent  hydrogen  produces  the  primary  base  amidotere- 
benthene,  CioHis'NHa,  which  again  is  liBvorotatory.  J.  T. 

Formation  of  Euxanthic  Acid  from  Euxanthone  by  the 
Animal  Organism.  By  S.  v.  Kostankcki  (Ber.,  19,  2918 — 2920). — 
Spiegel  has  proved  that  euxanthic  acid  is  decomposed  by  concentrated 
sulphuric  acid  into  euxanthone  and  glycuronic  acid.  From  the  phenolic 
character  of  euxanthone,  and  the  fact  that  the  magnesium  salt  of 
euxanthic  acid,  known  as  Indian-yellow,  is  prepared  from  urine,  the 
author  has  endeavoured  with  success  to  form  euxanthic  acid 
from  euxanthone,  the  glycuronic  acid  being  supplied  by  the  animal 
system.  If  euxanthone  be  administered  to  a  dog,  the  presence  of 
euxanthic  acid  can  be  detected  in  the  urine  by  means  of  its 
magnesium  salt.  This  result  is  analogous  to  the  conversion  of 
phenol  or  naphthol  into  their  corresponding  glycuronic  acids  by 
the  animal  organism.  V.  H.  V. 

Kamala.  By  A.  Gr.  Perkin  and  W.  H.  Pekkin,  jun.  (Ber.,  19, 
3109 — 3110). — Kamala,  a  yellow  dyestuff,  is  used  in  considerable 
quantity  by  the  natives  of  India.  It  is  contained  in  the  seed  capsules 
of  Mallotus  phillipenfns,  and  occurs  in  commerce  as  a  yellowish-brown 
powder,  which,  under  the  microscope,  is  seen  to  consist  of  transparent 
brown,  resinous  globules  mixed  with  woody  fibres  and  seeds ;  no  crys- 
tals were  observed. 

Mallotoxin,  CuHioOa  or  CisHifiOg,  was  obtained  by  shaking  finely- 
divided  kamala  with  carbon  bisulphide,  concentrating  the  yellowish 
solution  on  the  water-bath,  treating  the  yellowish-brown  precipitate 
obtained  with  small  quantities  of  carbon  bisulphide  to  remove  resinous 
impurities,  and  finally  crystallising  from  benzene  or  toluene.  It  forms 
small,  flesh-coloured  needles,  soluble  in  alkalis  to  a  yellowish-red  solu- 
tion, from  which  acids  re])reoipitate the  original  substance;  it  is  nearly 
insoluble  in  water,  readily  soluble  in  alcohol  and  acetic  acid.    A  yellow 
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acetjl-derivative,  CnHgOaAco  or  CigHiaOgAca,  was  obtained.     Further 
experiments  are  in  progress  to  determine  the  correct  formula. 

A.  J.  G. 

Synthesis  of  Pyrroline.  By  Gr.  Ciamician  and  P.  Silber  (J?er.,  19, 
3027). — The  authors  showed  previously  (Abstr.,  1884,  1115)  that  snc- 
cinimide  may  be  readily  converted  into  tetrachloropyrroline,  but  were 
unable  to  completely  reduce  the  latter  to  pyrroline.  This  can  be 
readily  effected  by  Hepp's  method,  which  consists  in  boiling  the  chlo- 
ride with  the  corresponding  amount  of  potassium  iodide  in  a  reflux 
apparatus.  The  iodide  so  obtained  is  very  readily  reduced  to  pyrro- 
line by  warming  with  potash  solution  in  presence  of  zinc-dust. 

N.  H.  M. 

Behaviour  of  Methylketole :  Constitution  of  Pyrroline. 
By  G.  CiAMiciAN  (Ber.,  19,  3028— 3029).— Ciamician  and  Dennstedt 
obtained  (Abstr.,  1882,  1214)  pyridine-derivatives  by  the  action  of 
chloroform  or  bromoform  on  the  potassium  compound  of  pyrroline, 
and  suggested  that  quinoline-derivatives  could  probably  be  obtained 
in  a  similar  manner  from  indole.  Experiments  made  by  the  author 
show  that  quinoline-derivatives  can  be  obtained  from  methylketole 
by  means  of  the  chloroform  reaction,  and  also  by  heating  with  hydro- 
chloric acid  at  200°  (compare  Ber.,  14,  1341). 

Both  methylketole,  and  in  a  less  degree  indole,  show  all  the  colour 
reactions  of  pyrroline.  The  author  considers  the  relation  between 
indole  and  pyrroline  to  be  established  by  these  results.       N.  H.  M. 

Synthesis  of  Pyrroline-derivatives.  By  C.  Paal  and  C.  W.  T. 
Schneider    (Ber.,    19,  3156 — 3163). — This  is  a  continuation  of  the 

author's  previous  work  (Abstr.,  1886,  559). 

Ethylene-x-tetra'tnethyldipyrroline,  C2H4(C4NH2Me2)2  [C2H4  :  Me2  = 
1:2:  5],  was  obtained  by  the  action  of  acetonylacetone  on  ethylene- 
dianiine.  It  crystallises  with  4  mols.  HoO  in  glistening,  white  scales, 
melts  at  125 — 126°,  sublimes  unchanged,  a-nd  is  volatile  in  steam. 
It  is  insoluble  in  water,  soluble  in  alcohol,  ether,  &c.  It  is  soluble  in 
mineral  acids  with  red  coloration,  colours  pine  shavings  carmine,  and 
gives  a  purple-red  with  Laubenheimer's  reagent.  It  forms  a  yellow 
platinocMoride. 

Trimethyle^ie-a.-tetramethyldi'pyrroline,  C3ll6(C4]!^H2Me2)2,  is  formed 
when  trimethylenediamine  is  substituted  for  ethylenediamine  in  the 
above  reaction.  It  forms  a  pale  yellow,  crystalline  substance  melting 
at  76 — 77°,  insoluble  in  water,  soluble  in  alcohol  and  ether.  It 
resembles  the  ethylene  compound  in  properties. 

Paradiphenylene-cx,-tetra')nethyldipy7Toline,  Ci2H8(C4NH2lVIe2)2,  from 
benzidine  and  acetonylacetone,  crystallises  in  colourless  tables  soluble 
in  alcohol,  ether,  &c.  It  is  very  unstable,  especially  when  in  solution. 
It  melts  at  130°,  and  is  decomposed  at 'a  slightly  higher  temperature. 

When  ethyl  acetophenoneacetoacetate  is  used  in  place  of  acetonyl- 
acetone, the  ethers  of  a  series  of  dipyrrolinedicarboxylic  acids  are 
obtained. 

Ethyl  cthylene-x-dimethyldiphenyldipyrroUne-^-dicarboxylate, 
aH4(C4NHMePh-COOEt)2  [1:2:5:3], 


274  ABSTRACTS   OF  CHEMICAL  PAPERS. 

crystallises  with  4H2O  in  glistening  scales  melting  at  197°.  It  dis- 
tils unchanged,  but  is  sensitive  to  light.  It  is  insoluble  in  water 
and  light  petroleum,  soluble  in  alcohol,  benzene,  chloroform  and 
glacial  acetic  acid.  It  is  insoluble  in  hydrochloric  acid,  but  dissolves 
in  concentrated  nitric  or  sulphuric  acid,  and  is  reprecipitated  un- 
changed on  the  addition  of  water.  It  shows  Laubenheimer's  reaction. 
On  hydrolysis,  it  yields  the  free  crystalline  acid,  which  melts  at  181°, 
and  at  a  slightly  higher  temperature  evolves  carbonic  anhydride, 
forming  the  pyrroline-derivative  C2H4(C4NH2MePh)2.  The  acid  is 
insoluble  in  most  solvents,  very  sparingly  soluble  iu  alcohol  and 
in  glacial  acetic  and  concentrated  hydrochloric  acids. 
l3-Ethocarbox7/l-oc-methylphenylpyrroUne-acetic  acid, 

COOH-CHs-aNHMePlrCOOEt  [1:2:5:  3], 

formed  on  substituting  amido-acetic  acid  for  the  diamine  in  the  last 
reaction,  crystallises  in  needles  melting  at  131°.  It  is  almost  insoluble 
in  water,  soluble  in  alcohol,  ether,  and  benzene.  It  dissolves  in  alkalis 
and  alkaline  carbonates,  and  forms  well-characterised  salts.  When 
heated  with  alcoholic  potash,  it  yields  the  free  bibasic  acid, 

COOH-CHa-CiNHMePh-COOH. 

This  forms  small  white  needles  which  melt  at  152"  with  evolution 
of  carbonic  anhydride. 

Ethyl  metaphenylene-x-dimethyldiphenyldijpyrroline-fi-dicarboocylate, 

CeH^CCiNHMePh-COOEt)., 

crystallises  in  white  needles  which  melt  at  185°.  It  is  insoluble  in 
water,  soluble  in  most  other  solvents,  and  in  concentrated  sulphuric 
acid. 

Ethyl  paradiphenylene-oc-dimefhyldiphenyldipyrroline-^-dicarboxylate, 
Ci2H8(NC4HMePh'COOEt)2,  from  benzidine  and  ethyl  acetophenone- 
acetoacetate,  crystallises  in  thin  needles  melting  at  178 — 179°.  When 
saponified,  it  yields  the  corresponding  potassium  salt,  which,  however, 
resinifies  easily.     The  free  acid  could  not  be  obtained. 

ft-Ethocarhoxyl-ot-methylphenylpyrroUnemetahenzoic  acid^ 

COOH-CeHi-NaHMePh-COOEt, 

crystallises  in  small,  yellow  needles  melting  at  160°,  and  soluble  in 
alcohol,  ether,  &c.  It  forms  characteristic  salts.  When  heated  with 
alcoholic  potash,  it  yields  the  corresponding  bibasic  acid,  which  forms 
colourless,  hairy  needles  melting  at  210°.  When  strongly  heated,  car- 
bonic anhydride  is  evolved. 

Etliyl  azobenzene-tx-methylphenyljjyrwUne-jB-carhoxylate, 

'  N^Ph-CeHi-CiNHMePh-COOEt, 

from  amido-azobenzene,  forms  deep  red  crystals  melting  at  123°.  It 
is  easily  soluble  in  alcohol,  ether,  &c.  When  saponified,  it  yields  the 
corresponding  acid,  which  forms  large,  red  crystals  soluble  in  ether, 
alcohol,  &c.  It  melts  at  195°,  and  evolves  carbonic  anhydride  at  a 
slightly  higher  temperature. 

All  these  substances  show  Laubenheimer's  reaction.  L.  T.  T. 
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Synthesis  by  Means  of  Ethyl  Acetoacetate.  By  L.  Knorr 
(Amtalen,  236,  290 — 332). — The  author  has  already  shown  (Abstr., 
1885,  554)  that  ethylic  diacetosuccinate  reacts  with  ammonia  and 
with  primary  amines,  yielding  substituted  pyrroline-derivatives.  A 
similar  action  takes  place  with  hydroxylamine.  By  heating  an 
aqueous  solution  of  hydroxylamine  hydrochloride  (12  parts)  and 
sodium  acetate  (24  parts)  with  ethyl  diacetosuccinate  (30  parts), 
dissolved  in  glacial  acetic  acid,  the  ethyl  hydroxydimethylpyrrolme- 
dicarhoxylate,  OH'C4NMe2(COOEt)2,  is  obtained  as  a  crystalline 
compound,  soluble  in  alcohol  and  ether,  and  in  dilute  alkalis,  but 
insoluble  in  acids.  This  substance  melts  between  98°  and  100°.  A 
precipitate  of  the  composition  C12H16KNO5  is  obtained  on  adding 
ether  to  an  alcoholic  solution  of  the  ethyl  salt  and  potassium 
ethoxide. 

A  mixture  of  hydroxydimethylpyrrolinecarboxylic  acid  and 
monethyl  hydroxydimethylpyrroliroedicarboxylate  is  formed  when  the 
ethylic  salt  is  saponified  by  alcoholic  potash.  The  latter  compound, 
C10H13NO5,  crystallises  in  needles,  soluble  in  alcohol.  It  melts  at  185°, 
with  decomposition,  yielding  ethylic  hydroxydimethylpyrroline- 
carboxylate. 

Hydroxy dimethyljpyrrolinecarhoxylic  acid, 

C7H9NO3  [OH  :  Me  :  COOH  :  Me  =  1  :  2  :  3  :  5], 

decomposes  at  138°,  ^deldinghydroxydimethylpyrroline,  [OH  :  Me2  = 
1:2:5].  The  acid  crystallises  in  needles,  and  dissolves  freely  in 
alcohol.  It  is  decomposed  by  prolonged  boiling  with  water.  The 
metallic  salts  are  not  characteristic.  The  formation  of  the  ethyl  salt 
has  just  been  mentioned.  Hydroxydimethylpyrroline  exhibits  the 
pinewood  reaction.  It  is  soluble  in  alcohol,  ether,  chloroform,  ben- 
zene and  alkalis.  It  reduces  ammoniacal  silver  solutions  at  the 
ordinary  temperature,  and  Fehling's  solution  on  boiling. 
The  derivatives  of  trimethylpyrroUinedicarboxylic  acid, 

[Mea  :  (C00H)2  =1:2:5:3:4], 

phenyldimethylpyrrolinedicarboxylic,  and  (S  -  naphthyldicarboxylic 
acid  have  been  previously  described  by  the  author  (Abstr.,  1885, 
555).  These  acids  are  decomposed  when  heated,  yielding  pyrrolines. 
Trlmethylpyrroli7ie  [1:2:5]  boils  at  173"  (corr.)  ;  phenyldimefhyU 
pyrroline  [Ph  '.  Me2  =1:2:5],  melts  at  51°,  and  boils  at  252°  (corr  ), 
and  ^-naphthyldi7nethylpyrroline,  [C10H7  !  Mcg  =  1:2:5],  melts  at 
71°,  and  boils  at  341°  (corr.).  These  compounds  are  freely  soluble  in 
alcohol,  ether,  chloroform,  and  benzene. 

a,~NaphthyldimethylpyrrolinedicarhoxyUc  acid,  [CioH7*':Me2 :  (COOH)o 
=  1:2:5:3:4],  crystallises  in  needles,  and  decomposes  at  244°, 
yielding  x-naphthyldimethylpurroUne-.  This  substance  melts  at  123°, 
boils  at  310 — 315°  (corr.),  and  dissolves  freely  in  ether,  alcohol,  and 
chloroform. 

Ethyl  oL-naphtliyldimethylpyrrolinedicarhoxylate  melts  at  91 — 92''. 
The  potassium  salt,  Ci8H,3K3N04,  is  insoluble  in  alcohol.  The  barium, 
Ci8Hi3BaN04,  and  silver,  dsNuAglSOi,  salts,  are  crystalline. 

Ethyl  methylphenylamidodimethylpyrroUnedioarhoxylate   is  obtained 


COOEtClCMe.  |       ^CMe !  CCOOEt 
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as  an  uncrjstallisable  oil  by  the  action  of  eth}'!  diacetosuccinate  on 
metliylphenylhydrazine.  The  free  acid,  Ci5Hi6N204>  crystallises  in 
prisms,  and  decomposes  at  231°  into  carbonic  anhydride  and  methyl- 
phenylamidodimethylpyrroUne,  CisHieNo,  a  crystalline  substance,  which 
melts  at  41°  and  boils  at  310°  (corr.). 

Ethyl  7netamidotolyldimethylpyrrolinedicar'boxylate,  is  formed  by 
boiling  equivalent  quantities  of  metatoluylenediamine  and  ethyl 
diacetosuccinate  in  acetic  acid  solution.  The  ethyl  salt  crystallises 
in  prisms  and  melts  at  134°.  The  free  acid,  Ci3HifiN204  +  2H2O, 
crystallises  in  plates  of  a  yellow  colour.  It  is  soluble  in  alcohol,  ether, 
acids,  and  alkalis.  It  decomposes  at  203°,  yielding  metamidotolyl- 
dimethyl'pyrroline.  This  compound  melts  at  73°,  and  boils  at  322° 
(corr.)  It  is  soluble  in  alcohol,  ether,  and  acids,  and  volatilises  in  a 
current  of  steam. 

Ethyl  toluylenedidimethyl'pyrrolinedicarhoxylate, 


X,  \    /  N-^  I 

COOEt-CICMe^        \/       ^CMe  i  C-COOEt ' 

is  obtained  as  a  heavy  oil  by  the  action  of  metatoluylenediamine 
(m.  p.  99°)  on  excess  of  an  acetic  acid  solution  of  ethyl  diaceto- 
succinate. The  free  acid,  C23H22N2O8,  is  sparingly  soluble  in  alcohol 
and  ether,  and  insoluble  in  water  and  dilute  acids.  It  melts  at  248° 
with  decomposition. 

Dimethylpyrrolinedicarboxylacetic  acid, 

CicHuNOe  =  C4NMe2(COOH)2-CH2'COOH  [2:5:3:4:1], 

splits  up  at  214°,  yielding  carbonic  anhydride  and  an  oily  liquid, 
probably  diniethylpyroline-acetic  acid,  C4NH2Me2*CH2*COOH.  The 
acid  forms  crystalline  potassium  and  silver  salts,  CioHgKaNOe  and 
OioHgAgaOe-  The  ethyl  salt  is  prepared  by  boiling  an  acetic  acid 
solution  containing  equivalent  quantities  of  glycocine  and  ethyl 
diacetosuccinate. 

Ethyl  dimethylpyrrolinediaarhnxylate,  C4N'HMe2(COOEt)2[2 :4  : 3  :  5], 
is  most  conveniently  prepared  by  adding  a  strong  solution  of  sodium 
nitrite  (2  parts')  to  7  parts  by  weight  of  ethyl  acetoacetate,  dissolved 
in  strong  acetic  acid.  2-5  parts  of  zinc-dust  is  added  to  the  well- 
cooled  product.  On  adding  water  to  the  mixture,  the  ethyl  salt  is 
deposited  in  needle-shaped  crystals.  This  substance  melts  at  134 — 
135°,  and  is  distinguished  from  its  symmetrical  isomeride  by  the 
absence  of  basic  properties.  Many  of  the  properties  of  this  compound 
and  of  its  derivatives  have  been  already  described  by  the  author 
(Abstr.,  1884,  1368).  Monethyldimethylpyrrolinedicarboxylate  melts 
with  decomposition  at  202°  (not  200°  as  previously  stated),  forming 
ethyl    dimethylpyrrolinecarboxylate. 

Dimethylpyrrolinedicarboxylic  acid  decomposes  at  260°  into  car- 
bonic anhydride  and  dimethylpyrroline  [Me  :  Me  =  2:4]  (Joe.  cit.). 

Ethyl  ditiiethylpyrrolhieanilidocarhoxylate, 

COOEt-C4NHMe2-CONHPh  [5:2:4:3], 
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is  formed  by  the  action  of  zinc- dust  on  equivalent  quantities  of  aceto- 
acetic  anilide  and  ethylic  nitrosoacetoacetate  dissolved  in  acetic  acid. 
It  melts  at  216°,  and  dissolves  in  hot  alcohol  and  acetic  acid.  On 
treatment  with  strong"  sulphuric  acid,  it  yields  2  :  4  dimethylpyrroline, 
and  on  boiling  with  alcoholic  potash  it  is  converted  into  the  monanilide 
of  dimethylpyrroUnedicarhoxyhG  acid,  C00K*C,NH*Me2*C0]SrHPh. 
This  substance  softens  at  180°,  and  decomposes  at  198°.  It  also  splits 
up  when  boiled  with  dilute  sulphuric  acid,  yielding  carbonic  anhydride 
and  dirn ethylpi/rrolinecarhoxylanilide,  C4N H.>Me2*C0j[SrH Ph. 

Ethyl  dimethylpyrrolineanilidocar'boxylate  [Mcg  :  COOEt :  CONHPh 
==  2  :  4  :  3  :  5],  is  prepared  by  reducing  with  zinc-dust  an  acetic  acid 
solution  of  ethylic  acetoacetate  and  nitrosoacetoacetic  anilide.  It 
crystallises  in  needles,  melts  at  180°,  and  yields  2  :  4  dimethyl- 
})yrroline  on  treatment  with  sulphuric  acid. 

DimethylpyrroUnedicarhoxy  lanilide, 

CiNH-MeaCCONHPh),  [2:4:3:5], 

is  formed  by  reducing  a  mixture  of  the  anilides  of  acetoacetic  and 
nitrosoacetic  acids.  It  melts  about  255°,  and  crystallises  in  needles.  It 
also  yields  2  :4  dimethyl  pyrroline  when  warmed  with  sulphuric  acid. 

w.  c.  w. 

Action  of  Chlorine  on  Pyridine.  By  E.  H.  Keiser  (Amer. 
Cliem.  J.,  8,  308 — 315). — Anderson  has  worked  on  this  subject 
{Annalen,  105,  340).  When  anhydrous  pyridine  is  treated  with 
dry  chlorine,  it  finally  solidifies,  and  by  distillation  a  white  crystal- 
line solid  boiling  at  130°,  and  a  yellow  solid  boiling  at  218°,  are 
obtained.  The  first  is  purified  by  crystallisation  from  alcohol ;  it 
melts  at  72°,  is  very  stable,  and  with  platinum  chloride  gives  a  pre- 
cipitate having  the  composition  (C5ll3Cl2N)o,H2PtCl6.  The  second 
substance  cannot  be  distilled  without  partial  decomposition  ;  it  is  very 
deliquescent,  and  is  soluble  in  water  ;  with  platinum  chloride,  the 
solution  gives  a  precipitate  of  pyridine  platinochloride  ;  the  yellow 
compound  itself  has  the  composition  C5H5NCI,  and  is  evidently  an 
unstable  additive  product. 

When  chlorine  is  passed  into  pyridine  diluted  with  its  own  bulk  of 
water,  nitrogen  and  carbonic  anhydride  are  evolved,  and  on  further 
dilution  a  white  precipitate  is  thrown  down,  which  when  dry  smells 
like  bleaching  powder,  and  with  platinum  chloride  gives  a  precipitate 
of  pyridine  platinochloride;  it  is  therefore  an  additive  product  of 
pyridine,  probably  the  hypochlorite,  and  the  carbonic  anhydride  and 
nitrogen  are  derived  from  the  decomposition  of  this  substance. 
When  chlorine  is  passed  into  a  pyridine  solution  containing  free 
alkali,  nitrogen  is  evolved  with  explosive  violence,  but  if  the  con- 
tents of  the  fiask  be  kept  cool  the  action  is  more  gentle,  and  chloro- 
form and  dichloracetic  acid  are  to  be  found  in  the  distillate.  This 
decomposition  of  pyridine  by  chlorine  is  far  more  readily  explained 
by  Riedel's  formula  (Abstr.,  1883,  1152)  than  by  Korner's. 

H.  B. 

Tetrahydropicoline.  By  A.  Lipp  {Ber.,  19,  2843— 2844).— The 
base  obtained  by  the  action  of  alcoholic  ammonia  on  w-bromobutyl 
methyl  ketone  (Abstr.,  1886,  219)  proves  to  be  a  tetrahydropicoline^ 
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probably,  CH3<^i^r/ p^"^CH.     Under  similar  conditions,  a  pyrro- 

line-derivative  is  obtained  from  w-bromopropyl  methyl  ketone. 

W.  P,  W. 

Quinolinesulphonic  Acids.  By  A.  Glaus  and  P.  Kuttner 
(Ber.,  19,  2882 — 2886). — Qainolineorthosalphonic  acid  in  cooled 
aqueous  solution  forms  a  yellow,  crystalline  precipitate  with,  bromine, 
an  unstable,  probably  additive,  compound  ;  at  the  temperature  of  the 
water-bath,  the  acid  is  decomposed  with  formation  of  tribromo- 
quinoline,  which  separates  in  glisteuing,  silky  needles  melting  at  198°, 
soluble  in  ether  and  alcohol,  insoluble  in  water. 

Qainolineparasulphonic  acid,  under  similar  conditions,  yields  a  dibro- 
moquinoline,  crystallising  in  long  needles,  melting  at  124 — 126°,  and 
yielding,  on  oxidation  with  potassium  permanganate,  a  bromopyridine- 
dicarboxylic  acid  identical  with  that  described  by  Glaus  and 
Gollischon.  On  adding  more  than  two  molecular  proportions  of 
bromine,  a  tribromoquinoline  is  slowly  produced,  isomeric  with  the 
compound  described  above.  It  crystallises  in  long,  silky  needles, 
melting  at  170°,  and  is  sparingly  soluble  in  cold  ether,  soluble  in 
alcohol.  As  regards  the  displacement  of  the  sulphonic  group,  concen- 
trated nitric  acid  resembles  bromine  in  its  action,  a  mononitro- 
quinoline  being  produced.  V.  H.  V. 

Reduction  of  Hydroxylepidine  and  Methyllepidone.  By  L. 
Knorr  and  G.  Klotz  (Ber.,  19,  3299 — 3303).— Hydroxylepidine  and 
methyllepidone  resist  the  action  of  acid  reducing  agents,  but  .are 
readily  attacked  and  reduced  by  sodium  amalgam  and  alcohol,  or  by 
sodium  and  alcohol. 

Reduction  of  Hydroxyle'pidine. — When  hydroxylepidine  in  alcoholic 
solution  is  shaken  with  an  excess  of  sodium  amalgam,  a  compound, 
(GioHioNO)2,  is  obtained,  insoluble  in  water,  alkalis,  and  alcohol,  but 
crystallising  from  acetic  acid  in  slender  needles  melting  at  280°.  It 
shows  feebly  basic  properties,  and  is  most  probably  a  diquinolyl- 
derivative. 

The  reduction  proceeds  further  when  metallic  sodium  is  employed, 
and  from  the  product,  after  removal  of  the  alcohol,  two  compounds 
are  obtained,  one  of  which,  tetrahydrolepidme,  G11H13N,  is  separated  by 
distillation  with  steam.  It  is  a  colourless,  strongly  refractive  oil,  has 
a  pungent  odour  and  boils  at  250 — 253"  (thermometer  immersed  in  the 
vapour)  at  74U  mm.  pressure.  Dihydrohydroa'/jlepidine,  GioHuNO, 
separates  in  needles  from  the  residual  liquor  left  after  steam  distil- 
lation, melts  at  lOi°,  and  is  insoluble  in  alkali,  sparingly  soluble  in 
water,  readily  soluble  in  alcohol,  ether  and  chloroform.  It  shows 
feebly  basic  properties,  and  its  salts  are  decomposed  by  water. 
Nitrous  acid  is  without  action  in  the  cold,  but  on  warming  acts  on  it 
and  forms  an  acid  compound. 

lieduction  of  Methyllepidone. — Sodium  amalgam  reduces  methyl- 
lepidcme,  in  cold  alcoholic  solution  to  the  diquinolyl-derivative 
(GiiII,.2NO)2  (this  vol.,  p.  159).  It  is  insoluble  in  water,  alkalis, 
and  alcohol,  soluble  in  acetic  and  hydrochloric  acids,  and  melts 
at  268°.     When  metallic  sodium  is  employed  as  the  reducing  agent, 
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dimetliyltetrahydroquinoline,  CnHisN",  is  obtained.  It  is  a  colour- 
less oil  speedily  turning  brown  when  exposed  to  air,  boils  at  255° 
(thermometer  immersed  in  vapour)  at  757  mm.  pressure,  and  is 
identical  with  the  base  obtained  by  the  reduction  of  lepidine  meth- 
iodide  with  tin  and  hydrochloric  acid.  It  yields  a  yellow  platino- 
chloride,  and  an  oily,  orange-red  nitroso-compound. 

Reduction  of  Carhostyril. — Tetrahydroquinoline  is  obtained  when 
carbostyril  in  alcoholic  solution  is  reduced  with  metallic  sodium. 

W.  P.  W. 

a-  and  7.Etliylquinoline.  By  L.  Reher  {Ber.,  19,  2995—3002). 
— When  quinoline  ethiodide  is  heated  at  280 — 290°  for  two  hours,  a 
somewhat  complicated  reaction  takes  place  resulting  in  the  formation 
of  hydrocarbons  in  addition  to  basic  products.  After  acidifying,  the 
product  is  distilled  with  steam  to  remove  the  hydrocarbons,  then  ren- 
dered alkaline,  and  again  steam-distilled.  The  mixture  of  bases  so 
obtained  is  fractionated,  and  the  portion  boiling  between  240  and  280°, 
after  removing  the  unaltered  quinoline,  is  repeatedly  fractioned;  in 
this  way,  fractions  boiling  at  255 — 260°  and  270 — 275°  are  obtained, 
which  consist  of  a-  and  7-ethylquinoline  respectively,  but  by  this 
method,  the  only  feasible  one,  a  complete  separation  cannot  be 
effected. 

ex,- Ethylquinoline  is  a  very  hygroscopic,  colourless  liquid  with  a 
quinoline-like  odour,  does  not  solidify  at  low  temperatures,  and  is 
slightly  soluble  in  water,  readily  soluble  in  ether,  alcohol,  chloroform, 
and  carbon  bisulphide,  and  quickly  becomes  coloured  red  on  exposure 
to  light.  The  hydrochloride  and  ^titrate  are  readily  soluble  in 
water,  and  effloresce  in  air.  The  mercuriochloride,  CiiHiiN,HHgCl3, 
melts  at  118°,  and  forms  slender  white  needles;  the  platinochloride, 
(CiiHiiN)2,H2PtCl6,  melts  at  190°,  and  crystallises  in  dense  tables  ;  the 
aurochloride,  CiiHnN,HAuCl4,  melts  at  142°,  and  forms  caiiary-yellow 
needles;  the  pier  ate,  CiiHiiN',C6H2(N02)3*OH,  melts  at  146— 147°,  and 
crystallises  in  long,  yellow  needles ;  and  in  addition  a  crystalline 
stannochloride,  (CuHiiN)2,H2SnCl4  +  2H2O,  and  an  oily  chromate  and 
zinc  salt  are  described.  On  oxidation,  an  acid  was  obtained  agreeing 
in  its  properties  with  quinaldinic  acid. 

Tetrahydro-a,-ethylc[uitioline,  C11H15N,  is  formed  when  a-etbylquinoline 
is  reduced  with  tin  and  hydrochloric  acid.  It  boils  at  259 — 263°, 
and  resembles  the  parent  base  in  appearance  and  odour.  The 
hydroclilorlde  crystallises  in  white  needles  which  remain  unaltered 
in  air. 

The  fraction  boiling  between  270°  and  275°  consisting  chiefly  of 
7-ethylquinoline,  contained  a  diethylquinoline  which  was  separated  by 
means  of  its  niercuriochloride ;  this  salt,  C9ll5NEto,HHgCl3,  melts  at 
116°  and  crystallises  in  needles.  f^-Ethylquinoline  resembles  the 
a-base  in  appearance  and  odour,  and  its  salts  show  a  great  similarity 
to  those  of  a-ethyl quinoline,  but  have  a  higher  melting  point.  The 
hydrochloride  is  very  soluble  in  water  and  is  deliquescent;  the  nitrate, 
CiiHnNjHNOg,  melts  at  115'5°,  and  crystallises  in  white  needles, 
which  become  brown  on  exposure  to  air,  and  are  soluble  in  water 
and  alcohol.  The  mercuriochloride,  CnHnNjHHgCla,  melts  at  154°; 
crystallises  in  white  needles,  and  is  readily  soluble  in  water  containing 


280  ABSTRACTS  OF  CHEMICAL  PAPERS. 

hydrochloric  acid  ;  the  platinochloride,  (CiiHnN)2,H2PtCl6,  melts  at 
204°,  and  forms  brown  leaf-like  crystals;  the  picrate  meUs  at  178  — 
186"  with  decomposition,  and  forms  long,  yellow  needles  ;  and  the 
aurochloride,  CnHii]S',HCl(AuCl3)2,  forms  slender,  yellow  needles.  The 
methiodide  melts  at  149°  and  formed  yellow  crystals.  On  oxidation, 
cinchonic  acid  is  obtained.  7-Ethylqiiinoline  on  reduction  yields  a 
base  boiling  between  271°  and  275°,  the  hydrochloride  of  which  is  not 
crystalline.  ry-Ethylquinolinesulphonic  acid,  CnHioN'SOsH,  is  obtained 
by  heating  7-ethylqmnoline  at  260°  with  10  times  its  weight  of  fuming 
salphuric  acid.  It  forms  slender  lustrous  needles,  melts  above  315°, 
and  is  insoluble  in  alcohol,  but  readily  soluble  in  hot  water. 

The  hydrocarbon  separated  from  the  ethyl  bases  by  steam  distil- 
lation was  fractionated,  and  from  the  lowest  fraction,  210 — 240°,  white 
crystals  were  obtained  which  had  a  strong  naphthalene-like  odour, 
and  were  almost  certainly  naphthalene.  W.  P.  W. 

Colour  Reaction  of  Guanine.  By  E.  v.  BRtJCKE  (Monatsh. 
Chem.,  7,  617 — 620). — It  has  long  been  known  that  guanine  when 
evaporated  with  nitric  acid  gives  a  yellow  residue,  soluble  in  potash 
with  yellow  coloration ;  the  solution  thus  obtained,  on  evaporation  to 
dryness,  gives  at  first  a  purple  then  a  violet  coloration  ;  on  exposure 
to  air  the  original  colour  returns.  In  this  paper,  it  is  shown  that  these 
changes  are  due  not  to  the  so-called  metachromatism,  but  to  the 
proportion  of  water  present;  thus  there  exist  two  compounds,  the 
one,  golden-red  with  the  greater,  the  other,  indigo-blue,  with  the  less 
proportion  of  water.  It  is  not  improbable  that  an  intermediate 
purple-red  compound  is  also  formed.  Experiments,  confirmatory  of 
this  view,  are  described,  in  which  the  coloured  solutions  are  exposed 
to  conditions  of  the  presence  and  absence  of  water  respectively. 

V.  H.  V. 

Opium  Alkaloids.  By  P.  C.  Plugge  (Arch.  Pharm.  [3],  24, 
9i)3 — 1014). — Morphine,  codeine,  theba'ine,  papaverine,  narcotine,  and 
narce'ine  are  the  most  important  opium  alkaloids.  Their  physio- 
logical action  varies  from  strongly  narcotic  or  sleep-inducing,  to 
strongly  exciting  or  cramp-producing,  but  different  observers  are  not 
agreed  as  to  tiie  exact  order  of  the  members  of  the  series.  In  the 
arrangement  of  the  bases  a.ccording  to  their  poisonous  nature, 
different  observers  are  more  nearly  in  accord.  The  author  exa- 
mined the  reactions  of  salts  of  these  alkaloids  with  alkaline  salts 
of  organic  acids.  Morphine,  codeine,  and  thebaine,  in  neutral 
liquids,  react  strongly  alkaline  to  litmus,  and  afford  stable  salts. 
Narcotine,  papaverine  and  narceine,  on  the  contrary,  do  not  affect 
litmus-paper,  and  combine  only  feebly  with  acids.  Thus  narceine 
sulphate  and  chloride  are  slowly  decomposed  by  cold  water,  more 
quickly  by  hot  water.  It  appeared  probable  from  this  that  solutions 
of  salts  of  the  stronger  bases  would  give  no  precipitate  with  alkaline 
salts  of  organic  acids,  whilst  in  the  case  of  the  weak  bases,  the 
alkaloid  would  be  precipitated  as  such.  The  following  salts  were 
employed  :  sodium  and  ammonium  acetate,  ammonium  oxalate,  sodium 
salicylate,  sodium  potassium  tartrate,  sodium  benzoate  and  hydrogen 
sodium  carbonate. 
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Besides  the  six  opium  bases,  many  other  alkaloids  were  examined 
in  the  course  of  the  investigation,  such  as  caffeine,  cocaine,  atropine, 
pilocarpine,  coniine,  strychnine,  brucine,  quinine,  cinchonine,  and 
cincbonidine,  the  latter,  however,  only  with  sodium  acetate.  None  of 
these  bases  were  liberated  and  precipitated  ;  in  the  case  of  the  cinchona 
bases,  however,  it  was  necessary  to  carefully  neutralise  the  sodium 
acetate  with  acetic  acid,  or  precipitation  took  place.  With  a  perfectly 
neutral  solution  of  sodium  acetate,  the  only  alkaloids  precipitated  are 
the  three  weak  opium  bases,  papaverine,  narcotine  and  narceine. 
These  three  bases  are  also  precipitated  both  by  slightly  acid  and 
by  slightly  alkaline  acetate  solution.  Neither  of  the  two  solutions 
exerts  any  influence  on  the  strong  opium  bases,  consequently  the 
ordinary  non-neutralised  acetate  solution  can  be  used  for  the 
separation  of  the  bases  with  advantage  in  point  of  time  and  perhaps 
completeness.  Narcotine,  papaverine  and  narceine  were  precipitated 
as  pure  bases  by  all  the  alkaline  salts  mentioned  previously.  The- 
baine  was  precipitated  by  sodium  salicylate  as  salicylate  and  by 
hydrogen  sodium  carbonate.  Morphine  and  codeine  were  not  pre- 
cipitated by  any  of  the  salts.  Arranging  the  alkaloids  in  series 
according  to  their  molecular  weights,  it  will  be  seen  that  the  first  three 
are  strong  bases  and  the  last  three  feeble  ones  :  morphine,  C17H10NO3 ; 
codeine,  CigHsiNOg ;  thebaine,  C19H21NO3 ;  papaverine,  C21H21NO4 ; 
narcotine,  C2iH23N07 ;  narceine,  C22H29NO9.  Slightly  acidified 
sodium  acetate  solution  will  indicate  as  little  as  1  :  40,000  of  narcotine 
in  solution.  With  papaverine,  the  limit  is  1  :  30,000.  Narceine  is 
not  nearly  so  sensitive,  the  limit  being  about  1  :  600.  The  precipita- 
tion of  thebaine  as  salicylate  gave  a  limit  of  about  1  :  2000.  For 
quantitative  estimation,  narcotine  is  best  precipitated  by  ammonia, 
where  it  is  the  only  substance  thrown  down  by  this  reagent ;  sodium 
acetate  has,  however,  the  advantage  of  precipitating  it  for  qualitative 
purposes  from  faintly  acid  solutions  in  which  all  other  alkaloids, 
excepting  papaverine  and  narceine,  remain  in  solution.  Papaverine 
and  narceine  are  also  best  precipitated  quantitatively  by  ammonia. 

J.  T. 

Cinchona  Alkaloids.  By  W.  J.  Comstock  and  W.  Koenigs 
(Ber.,  19,  2853 — 2859). — From  considerations  based  on  its  chemical 
behaviour,  the  authors  have  adopted  the  formula  Ci9Ho2Br2N20  for 
cinchonine  dihromide  instead  of  that  given  in  their  previous  paper 
(Abstr.,  1885,  910).  A  crystalline  sulphite  is  obtained  by  allowing  a 
solution  of  cinchonine  di bromide  in  7  to  8  parts  of  concentrated 
sulphuric  acid  to  remain  for  several  hours.  It  is  soluble  in  hot  water 
and  dilute  alkalis,  excess  of  alkali  throwing  out  the  salt,  but  dilute 
acids  dissolve  it  with  difficulty.  When  heated  at  130°  in  a  sealed  tube 
with  hydrogen  bromide,  it  is  decomposed  into  cinchonine  dibromide 
and  sulphuric  acid. 

Dehydrocinchonine,  C19H20N2O,  is  obtained  in  practically  colourless 
needles  by  heating  cinchonine  dibromide  with  alcoholic  potash  in  a 
reflux  apparatus  for  16  to  20  hours,  distilling  off  three-fourths  of  the 
alcohol,  and  adding  water  to  the  residue.  It  is  purified  by  pre- 
cipitating its  hydrochloride  with  ammonia,  and  crystallising  from 
alcohol.     The  base  melts  at  202 — 203°,  and  sublimes  without  decom- 
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position  if  the  temperature  be  carefully  raised.  It  dissolves  easily  in 
alcohol,  acetone,  and  chloroform,  less  easily  in  ether  and  hot 
benzene,  and  is  practically  insoluble  in  water.  The  hydrobromide., 
C]9H2oN'20,HBr,  crystallises  from  water  in  colourless,  transparent 
prisms,  the  hydrochloride  in  long,  silky  needles. 

JDehydrocinchonine  chloride,  C19H19N2CI,  is  prepared  by  treating 
dehydrocinchonine  hydrochloride  with  phosphorus  pentachloride  and 
phosphoric  oxychloride,  adding  ammonia,  and  crystallising  from 
benzene.  It  melts  at  148 — 149°,  and  is  readily  soluble  in  benzene, 
alcohol,  acetone,  chloroform,  and  ether,  but  insoluble  in  light 
petroleum. 

Dehydrocinchene,  CigHigNa,  is  obtained  by  boiling  dehydrocin- 
chonine chloride  with  alcoholic  potash  for  16  hours,  and  is  purified 
by  recrystallising  its  hydrogen  tartrate.  The  free  base  crystallised 
from  dilute  alcohol,  forms  long,  colourless  needles  which  melt  at 
about  60°,  and  contain  at  least  3  mols.  H2O.  The  hydrobromide^ 
CigHigNo^^HBr,  is  obtained  in  small,  broad,  transparent,  concentrically- 
grouped  prisms  which  dissolve  readily  in  water,  but  only  sparingly 
in  alcohol  and  ether.  The  platinochloride,  Ci9lIi8N2,H2PtCl6,  a  very 
sparingly  soluble  salt,  is  obtained  in  bright  red  tables  from  the 
solution  of  the  base  in  concentrated  hydrochloric  acid. 

Cinchene  dibromide,  Ci9HooBr2N2,  is  best  prepared  by  gradually 
adding  bromine  to  a  solution  of  cinchene  in  chloroform  until  the 
yellow  perbromide  begins  to  separate,  sodium  hydrogen  sulphite  and 
hydrochloric  acid  are  added,  and  the  base  precipitated  from  the 
separated  aqueous  layer  by  ammonia,  is  purified  by  conversion  into  the 
hydrobromide,  &c.  From  its  ethereal  solution,  it  is  obtained  in 
beautiful,  colourless  crystals  which  begin  to  fuse  at  110°  and  melt  at 
113°.  The  hydrobromide  crystallises  in  cencentrically-grouped, 
colourless  needles ;  the  nitrate  and  zincochloride  also  crystallise  well. 
Boiling  for  20  hours  with  alcoholic  potash  converts  cinchene  dibromide 
into  dehydrocinchene.  W.  P.  W. 

Strychnine.  By  W.  F.  Loebisch  and  P.  Schoop  (Monatsh. 
Chem.,  7,  609 — 616). — The  products  obtained  on  distilling  strychnine 
with  zinc-dust  vary  according  to  the  temperature  ;  at  a  lower  tem- 
perature, one  atom  of  oxygen  is  removed  from  the  molecule  with 
formation  of  a  compound,  C21H22N2O,  a  solid  substance,  soluble  in 
alcohol  with  a'  blue  fluorescence,  sparingly  soluble  in  dilute  acids, 
insoluble  in  water.  It  does  not  give  the  strychnine  reaction  with 
potassium  dichromate  and  sulphuric  acid.  At  a  higher  temperature, 
the  strychnine  molecule  is  completely  decomposed ;  hydrogen, 
ethylene,  acetylene,  and  ammonia  are  evolved,  whilst  carbazole  distils 
over.  Similarly  brucine  and  the  acid,  C16H1HN2O4,  obtained  by  the 
oxidation  of  strychnine  with  chromic  acid,  yield  carbazole  on  distil- 
lation with  zinc-dust.  On  dry  distillation,  strychnine  yields  the  same 
gaseous  products,  but  only  comparatively  small  quantities  of  carbazole, 
accompanied  probably  by  pyrroline.  V.  H.  V. 

Specific  Rotation  of  Piperidine  Bases.  By  A.  Ladenbueg 
(Ber.,    19,    2975 — 2977). — Completing    his   recent    research   on    the 
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specific  rotation  of  piperidine  bases  (this  vol.,  p.  164),  the  author 
finds  for  a-pipecoline  [ajc  =  21*74°,  and  for  a-ethylpiperidine  [aj^  = 
675°,  a-Isopropylpiperidine  and  ^-pipecoline  do  not  yield  optically 
active  bases  by  conversion  into  dextro tartrates.  From  the  mother- 
liqnor  of  the  a-pipecoline  hydrogen  tartrate  the  lasvorotatory  base 
was  obtained ;  but  this,  even  after  conversion  into  the  hydrochloride 
and  treatment  with  cadmium  iodide  to  remove  any  accompanying 
dextrorotatory  base,  gave  only  a  specific  rotation  of  —19°,  and 
probably  contained  either  the  dextrorotatory  or  the  inactive  base  as 
impurity  which  could  not  be  separated.  Experiments  show  that  the 
inactive  piperidine  bases  are  compounds  and  not  mixtures  of  the 
optically  active  modifications ;  and  therefore  it  has  been  possible  to 
effect  a  decomposition  into  two  optically  active  salts  only  in  those 
cases  where  the  temperature  employed  in  the  crystallisation  lay  above 
or  below  the  transition  temperature  of  the  inactive  hydrogen  dextro- 
tartrate  (comp.  Abstr.,  1886,  968). 

The  unexpectedly  low  specific  rotation  of  the  dextrorotatory  a-ethyl- 
piperidine  renders  it  probable  that  the  specimen  employed  was  not 
pure.  W.  P.  W. 

Alkaloids  of  the  Berberideae.  By  0.  Hesse  (Ber.,  19,  3190 — 
3191). — The  author  has  re-investigated  the  alkaloids  in  the  root  of 
Berberis  vulgaris.  He  believes  that  there  are  therein  at  least  four 
alkaloids  besides  berberine,  and  describes  especially  oxyacanthine 
(Wacker,  Chem.  Centr.,  1861,  321),  and  a  new  alkaloid  he  has 
obtained  from  the  mother-liquors  of  oxyacanthine,  and  which  he 
names  herhamwe. 

He  finds  the  true  formula  of  oxyacanthine  to  be  CigHigNOs  and 
not  C19H21NO3,  as  he  has  previously  given.  When  crystallised  from 
water  and  dried  at  100°,  this  alkaloid  melts  at  138 — 150°,  but  when 
crystallised  from  alcohol  or  ether,  it  forms  needles  melting  at  208 — 214°. 
It  is  easily  soluble  in  chloroform,  and  then  gives  [ajc  =  +  131*6° 
(p  =  4^,  t  =  16°).  In  light  petroleum  and  alkalis,  it  is  only  slightly 
soluble,  and  ether  extracts  it  completely  from  the  alkaline  solutions. 
The  hydrochloride,  CigHigN^OsiHCl  +  2H2O,  forms  small  colourless 
needles  which  in  aqueous  solutions  give  [ajp  =  +163'6''  (p  =  2, 
t  =  15°).  The  platinochloride  is  a  yellow,  flocculent  precipitate.  The 
nitrate  and  sulphate  are  both  crystalline.  When  heated  with  potash 
and  a  little  water,  the  base  melts  to  a  brown  mass  which  floats  on 
the  surface  of  the  fused  potash.  This  brown  mass  is  the  potassium 
compound  of  ^-oxyacanthine.  This  conversion  into  a  /3-modification 
also  takes  place  very  readily,  even  at  ordinary  temperatures,  when  the 
alkaloid  is  acted  on  by  alkalis  or  barium  hydroxide  in  the  presence  of 
alcohol.  Ether  now  no  longer  extracts  the  alkaloid  from  the  alkaline 
solution.  Hydrochloric  acid  precipitates  ^-oxyacanthine,  which  is 
soluble  both  in  alkalis  and  in  excess  of  acid.  If,  however,  the  alkaline 
solution  of  the  /3-compound  is  supersaturated  with  hydrochloric  acid, 
a-oxyacanthine  hydrochloride  crystallises  out.  The  author  believes 
the  ^-modification  is  due  to  the  alkaloid  taking  up  an  additional 
molecule  of  water.  Oxyacanthine  very  closely  resembles  narcotine  in 
properties. 
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Berhamme  crystallises  in  small  scales  of  the  composition  CisHioNO.-, 
4-  2H20.  It  is  easily  soluble  in  ether.  When  anhydrous,  it  melts  at 
156°.  The  hydrochloride  crystallises  in  scales,  the  nitrate  in  needles  ; 
the  platino chloride  forms  a  yellow  crystalline  precipitate. 

L.  T.  T. 

Colchicine.  By  S.  Zeisel  (Monatsh.  Chem.,  7,  557 — 597). — 
Previous  observations  on  the  composition  and  properties  of  colchicine 
have,  for  the  most  part,  been  very  discordant;  in  this  paper,  a  long 
nummary  is  given.  The  principal  results  obtained  by  the  author  are  as 
follows:  the  composition  of  colchicine  is  expressed  by  the  formula 
Cg^HosN'Oe ;  it  combines  with  chloroform  to  form  a  crystalline  com- 
pound, C22H25NOr„2CHCl3,  readily  decomposed  by  water  into  its 
components.  Colchicine  is  slightly  basic,  but  its  salts,  with  the 
exception  of  an  aurochloride,  Co2H25N06,HAuCl4,  cannot  be  obtained 
from  their  aqueous  solutions.  Colchice'ine,  formed  from  colchicine, 
when  heated  with  a  trace  of  hydrochloric  or  sulphuric  acid,  has  the 
composition  2C2iH23N06,HoO.  As  the  difference  between  the  two 
compounds  is  one  CH2  or  methylene  group,  and  as  methyl  alcohol  is 
produced  in  the  decomposition,  it  follows  that  colchice'ine  is  a  de- 
methylated  colchicine. 

Coichiceine  possesses  at  once  the  properties  of  a  base,  as  evidenced 
by  the  formation  of  an  aurochloride,  C2iH2?N06,HAuCl4,  and  also  those 
of  a  monobasic  acid,  or  more  probably  of  a  phenol,  as  shown  by  the 
formation  of  a  copper  derivative  (C2iH22N06)2Cu,  and  by  the  readiness 
with  which  it  dissolves  in  alkalis.  As  colchicine  has  no  acidic 
properties,  it  is  probably  a  methoxy-derivative  of  a  compound,  of 
which  coichiceine  is  the  corresponding  hydroxy-derivative. 

It  is  suggested  that  the  molecular  formula  of  each  of  the  above 
substances  is  the  double  of  that  given ;  owing  to  the  complex  compo- 
sition of  the  substances,  the  number  of  hydrogen- atoms  is  given  with 
a  certain  reserve.  V.  H.  V. 

Ecgonine.  By  C.  E.  Merck  {Ber.,  19,  3002— 3003).— The  author 
has  repeated  an  experiment  made  by  Calmels  and  Gossin  (Abstr., 
1885,  912),  and  finds  that  ecgonine  when  distilled  with  almost  dry 
barium  hydroxide  yields  methylamine  and  not  ethylamine  as  one  of 
the  products ;  this  corresponds  with  the  behaviour  of  tropine  under 
like  conditions.  When  ecgonine  hydrochloride  is  heated  with  an 
( qual  weight  of  phosphorus  pentachloride  and  10  parts  of  chloroform 
at  100°  for  10  hours,  a  base  is  obtained  which  yields  a  well  crystallised 
aurochloride,  C9H,3NOo,HAuCl4,  corresponding  with  ecgonine  less  the 
elements  of  1  mol.  H2O.  The  base  has  not  yet  been  obtained  in  the 
pure  state.  W.  P.  W. 

A  New  Ptomaine  producing  Tetanus.  By  L.  Brieger  {Bar., 
19,  3119 — 3121). — The  author  has  already  described  an  alkaloid, 
tetanine,  obtained  in  the  cultivation  of  Rosenbach's  microbe.  The 
beef  extract  in  which  the  microbe  had  been  cultivated  for  four  to  six 
weeks,  was  acidified  with  hydrochloric  acid,  boiled,  and  filtered;  the 
filtrate  evaporated  and  treated  with  lead  acetate  and  alcohol,  filtered, 
and  the  lead  removed  as  far  as   possible  as   chloride,  and  finally  as 
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sulphide.  The  siron^lj  alkaline  filtrate  was  distilled  with  steam, 
acidified  with  hydrochloric  acid,  evaporated  to  dryness,  and  treated 
with  alcohol  to  remove  ammonium  chloride.  After  removing  the 
alcohol,  the  new  base  was  separated  as  its  aurochloride. 

The  free  base,  C5H11N,  is  volatile,  boils  about  100°,  but  was  not 
obtained  free  from  water.  The  hydrochloride  is  crystalline,  melts  at 
205°,  and  is  very  readily  soluble  in  water  and  absolute  alcohol.  The 
aurochloride,  CoHuN'jHAuCU,  crystallises  in  plates,  and  melts  at  130°. 
The  platinochloride,  (C5HnN)2,H2PtCl6,  crystallises  in  plates,  is  decom- 
posed at  240°,  and  is  sparingly  sohible  in  water.  The  picrate  crystal- 
lises in  readily  soluble  needles.  The  base  gives  a  yellow  precipitate 
with  phosphomolybdic  acid,  a  white  precipitate  with  phosphotungstic 
acid,  and  a  red  crystalline  precipitate  with  potassium  bismuth  iodide. 
Injected  hypodermically  in  a  comparatively  large  dose,  it  produces  the 
symptoms  of  tetanus.  A.  J.  Gr. 

Albumoses.  By  R.  Neumeister  (Zeit.  Biol,  23,  .381— 401).— The 
question  investigated  in  this  research  was  whether  or  not  each 
albumose  was  converted  into  isomerides  belonging  to  the  anti-  and 
hemi-groups  of  digestion  products. 

The  method  previously  described  by  Kiihne  and  Chittenden  of 
separating  proto-  from  deutero-albumose  is  not  a  satisfactory  one. 
Hetero-albumose  is  easily  separated  by  its  being  precipitated  when  the 
salts  are  dialysed  out  from  a  mixture  of  the  albumoses.  It  can  also 
be  separated  from  the  mixture  by  saturating  it  with  sodium  chloride; 
part  of  the  proto-albumose  and  the  whole  of  the  deutero-albumose 
remain  in  solution.  In  the  precipitate,  hetero-albumose  can  be  sepa- 
rated by  dialysis  as  before.  By  acidifying  the  filtrate,  which  contains 
the  deutero-albumose  and  part  of  the  proto-albumose,  the  proto- 
albumose  and  about  half  the  deutero-albumose  are  precipitated ;  this 
is  filtered  off ;  the  deutero-albumose  remaining  in  solution  is  not  mixed 
with  any  other  albumose ;  the  sodium  chloride  is  dialysed  off,  the 
fluid  is  saturated  with  ammonium  sulphate,  and  thus  the  peptone 
alone  is  left  in  solution;  the  precipitate  of  deutero-albumose  is 
redissolved  and  obtained  free  from  ammonium  sulphate  by  dialysis, 
and  finally  precipitated  by  alcohol.  It  gives  no  precipitate  with 
copper  sulphate ;  previous  statements  that  such  a  precipitate  occurs 
were  due  to  its  admixture  with  proto-albumose. 

On  prolonged  heating  of  proto-albumose  with  5  per  cent,  sulphuric 
acid,  deutero-albumose  is  fi^rmed.  Hetero-albumose  yields  the  same 
substance,  and  also  anti-albumid.  The  same  result  is  obtained  on 
peptic  digestion,  and  also  on  tryptic  digestion,  more  rapidly  in  the 
latter  case  than  the  former.  The  formation  of  the  so-called  globulin- 
like substance  does  not  occur  in  tryptic  digestion. 

No  deutero-albumose  is  formed  directly  from  fibrin  ;  but  proto- 
and  hetero-albumose  are  intermediate  products  in  its  formation,  both 
by  acids  and  by  ferments. 

Anti-albumid  yields  deutero-albumose  also,  and  seems  to  be  largely 
a  bye-product  of  the  formation  of  hetero-albumose.  The  deutero- 
albumose  obtained  is  an  anti-product  yielding  only  anti-peptone  ;  much 
insoluble  anti-albumid  is  left  after  prolonged  digestion,  which  will 

70L.   LIT.  u 


286 


ABSTRACTS  OF  OBEMICAL  PAPERS. 


yield  no  more  albumose.  This  insolable  substance  swells  witb  sodium 
hydroxide ;  ifc  is  turned  yellow  by  nitric  acid,  and  orange  on  the 
subsequent  addition  of  ammonia ;  in  its  solubilities  it  mucJi  resembles 
keratin. 

The  deutero-albumose  formed  from  proto-  and  hetero-albumose  is 
called  ampho-deutero-albumose,  as  it  is  subsequently  converted  into 
amphopeptone  (that  is,  hemi-  and  anti-peptone)  ;  the  anti-products 
from  proto-albumose  are,  however,  exceedingly  small  in  quantity,  and 
the  author  suspects  that  his  method  of  preparing  proto-albumose  does 
not  give  him  that  substance  quite  free  from  traces  of  hetero-albamose  ; 
and  that  perfectly  pure  proto-albumose  will  be  found  to  be  a  pure 
hemi-albumose.  The  changes  in  the  digestion  of  albumin  are  repre- 
sented in  the  following  schemes. 


Albumin. 


Hemi-albumin. 


Anti-albumin. 


Proto-albumose. 


Hetero-  (dys)  -albumose. 


Anti-albumid. 


Amphodeutero-albumose.  Amphodeutero-albumose.       Antideutero-albumose. 


Amphopeptone. 


Amphopeptone, 


Antipeptone. 
W.  D.  H. 


Vitelloses.  By  R.  Neumeister  {Zeit.  Biol,  23,  402 — 411).— 
Following  on  the  lines  of  Kiihne  and  Chittenden,  the  products  of  the 
digestion  of  vitellin  have  been  subjected  to  analysis.  The  variety  of 
the  proteid  employed  was  plant  vitellin  (phytovitellin),  prepared 
from  pumpkin  seed. 

Coagulated  vitellin  was  found  to  be  the  best  to  employ  ;  in  peptic 
digestion,  syntonin  was  formed  as  one  product.  This  resembled 
ordinary  acid  albumin,  except  that  it  was  insoluble  in  strong  nitric 
acid,  and  gave  the  biuret  reaction,  not  the  ordinary  purple  colour.  A 
substance,  antivitellid,  corresponding  with  anti-albumid,  was  also 
formed,  but  no  coagulable  substance  like  that  obtained  in  the  peptic 
digestion  of  globulin. 

The  ultimate  products  of  digestion  are  peptones ;  vitellose  is  the 
name  given  to  the  intermediate  products  :  proto-,  hetero-,  deutero- 
and  dysvitellose,  which  correspond  with  the  albumoses  with  similar 
prefixes.  These  may  be  separated  from  one  another  and  from  pep- 
tones as  the  albumoses  are. 

Protovitellose  becomes  deuterovitellose  on  further  peptic  digesticm : 
when  subjected  to  the  action  of  the  tryptic  ferment,  a  trace  of  antivitellid 
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is  formed  ;  the  end  products  are  antipeptone,  tyrosine,  leucine,  and 
the  substance  which  becomes  violet  with  bromine. 

Heterovitellose  and  dysvitellose,  derived  from  it,  do  not  differ  in 
their  properties  from  the  analogous  albumoses  ;  under  trjptic  diges- 
tion, much  antivitellid  is  formed,  the  end  product  being  antideutero- 
vitellose.  Under  prolonged  peptic  digestion,  amphodeuterovitellos© 
is  formed. 

The  anti-  and  ampho-varieties  of  deuterovitellose  correspond  with 
the  similarly  named  albumoses.  W.  D.  H. 
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Gases  of  Parotid  Saliva.  By  R.  Kulz  (Zeit.  Biol,  2S,  321— 
328). — Observations  on  the  gases  of  human  saliva  have  not  been  pr.j- 
viously  made.  The  saliva  was  obtained  by  means  of  a  gum  elastic 
canula  (which  was  found  to  be  better  than  the  metal  one  at  first 
used)  inserted  into  Stenson's  duct ;  the  saliva  was  collectea  over 
mercury  to  obviate  the  danger  of  absorption  of  atmospheric  air. 

As  the  mean  of  11  analyses,  the  total  quantity  in  volume  from 
100  c.c.  of  saliva  was  7  c.c.  of  gas,  of  which  1  c.c.  was  oxygen,  2  5 
nitrogen,  and  3"5  c.c.  carbonic  anhydride.  By  the  addition  of  phos- 
phoric acid,  a  large  amount  (40 — 60  per  cent.)  of  carbonic  acid  con- 
tained in  the  saliva  as  carbonates  was  obtained.  The  amount  of  oxygen 
and  nitrogen  in  the  saliva  exceeds  that  in  the  blood-serum. 

With  regard  to  the  carbonic  anhydride  present,  and  the  alkalinity 
of  the  secretion  which  is  due  to  the  carbonates,  it  is  found  that  food 
in  the  stomach  does  not  alter  the  reaction  of  the  saliva  as  it  does  that 
of  the  urine.  After  an  abundant  secretion  of  gastric  juice,  many 
observers  have  noted,  and  these  experiments  confirm  their  results, 
that  the  urine  becomes  less  acid  or  even  alkaline.  That  there  is  no 
such  effect  on  the  saliva  is  shown  both  by  the  estimation  of  the 
carbonic  acid  and  by  titration.  W.   D.  H. 

Free   Hydrochloric  Acid   of  the   Gastric  Juice.     By  H.  A. 

Landwehr  (Chem.  Centr.,  1886,  484). — The  author  has  previously 
shown,  in  conjunction  with  Fick,  that  the  action  of  this  acid  on 
diastase  is  inverted  in  the  presence  of  peptones,  in  the  sense  that  its 
activity  is  increased  rather  than  suspended  ;  the  cause  probably  lying 
in  its  combination  with  amido-acid  groups  of  the  peptones.  Calm  has 
recently  shown  (Deut.  Arch.  f.  Jclin.  3Ied.,  23)  that  in  certain 
pathological  conditions  the  gastric  juice  has  the  reactions  rather  of 
an  organic  acid  than  of  dilute  hydrochloric  acid. 

It  is  well  known  that  lactic  acid  decomposes  sodium  chloride.  That 
this  taken  place  in  cold  dilute  solution  is  readily  seen  by  comparative 
observations  of  the  acidity  (methyl-violet  being  used  as  indicator) 
of  a  lactic  acid  solution  before  and  after  addition  of  sodium  chloride. 
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The  author  applies  these  observations  to  a  discussion  of  the  origin 
and  nature  of  the  acidity  of  gastric  juice,  arriving  at  the  following 
hypothesis  : — Lactic  acid  is  formed  by  fermentation  from  the  mucus 
of  the  stomach,  and,  acting  on  alkaline  chlorides,  liberates  hydro- 
chloric acid,  which  is  forthwith  taken  np  in  combination  by  the 
albuminoids  of  the  food.  The  sodium  lactate  is  simultaneously  assi- 
milated. With  the  gradual  peptonising  of  the  albuminoids,  the 
hydrochloric  acid  is  liberated.  C.  F.  C. 

Ferment  Organisms  of  the  Alimentary  Canal.  By  IST.  Miller 
(Ohem.  Gentr.,  1886,  580). — Of  the  25  micro-organisms  identified  by 
the  author  in  the  mouth,  12  were  also  found  in  the  intestines,  and 
8  in  the  stomach.  Although  normal  gastric  juice  is  antiseptic,  the 
conditions  in  the  stomach  are  often  such  as  to  prevent  contact  of  the 
organisms  therewith,  which  then  continue  active.  These  organisms 
are  also  carried  forward  into  the  intestines  by  liquids  which  remain 
only  a  short  time  in  the  stomach. 

In  most  cases,  these  organisms  exert  a  peptonising  but  only  seldom 
a  diastatic  action.  In  some  cases,  they  induce  lactic  fermentation  of 
carbohydrate  solutions ;  in  others  acetic  and  butyric.  In  some  instances 
the  fermentation  was  attended  with  the  evolution  of  carbonic  anhy- 
dride and  hydrogen.  C.  F.  C. 

Formation   of  Fat  in  the  Dog  from   Carbohydrates.      By 

J.  MuNK  {Bied.  Gentr.,  1886,  748— 750).— A  bitch  was  allowed  to  fast 
for  31  days,  this  being  the  period  stated  by  Hofmann  to  be  necessary 
for  the  removal  of  all  fat  from  the  system — 31  per  cent,  of  the  weight 
was  lost.  The  animal  was  then  fed  with  200  grams  of  flesh,  100  grams 
of  gelatin,  and  an  increasing  ration  of  starch  and  sugar  in  equal  parts 
(300  to  500  grams).  After  25  days  the  animal  was  killed  and 
examined,  when  it  was  found  to  have  increased  in  weight  at  a  rate  of 
36  grams  daily,  and,  taking  the  lowest  valuation,  nine-tenths  (960 
grams)  of  the  whole  fat  found  in  it  had  been  put  on  during  the  25  days. 
The  sources  from  which  the  fat  could  have  been  formed  were  three : 
namely,  fat  in  the  flesh  given,  decomposed  albumin,  and  carbohydrates. 
Of  the  fat  produced  by  the  decomposition  of  albumin,  there  would  be 
according  to  Voit  and  Pettenkofer  12  per  cent.,  according  to  Henne- 
berg  51  per  cent. — 415  grams  should  be  formed ;  but  this  quantity 
must  be  reduced  to  42  to  45  per  cent,  if  Zuntz's  method  of  calculating 
Henneberg's  results  is  to  be  followed ;  the  author  therefore  considers 
that  343  to  364  grams  fat  must  be  attributed  to  albumin;  the  fat 
from  the  meat  amounted  to  75  grams.  However,  whatever  may  be 
the  quantity  of  actual  fat  from  albumin,  there  appears  to  be  no  doubt 
that  788  grams  (max.)  470  grams  or  542  to  521  grams  of  fat  (accord- 
ing to  the  method  of  calculation  used),  had  to  be  sought  for  from 
other  sources,  namely,  the  gelatin  and  starch.  The  author  allows  for 
argument's  sake  that  338  grams  might  come  from  the  gelatin  (this, 
however,  according  to  Voit  and  Pettenkofer,  is  inadmissible),  even 
then  162  grams  of  fat  must  have  come  from  the  carbohydrates. 

E.  W.  P. 
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Relation  between  the  Destruction  of  Glucose  and  the  Pro. 
duction  of  Animal  Heat  and  Work.  By  A.  Chauveau  and  Kauf- 
MANN  {Compt.  rend.,  103,  974—975,  1057—1064,  1153— 1159).— On 
comparing  two  organs  which,  under  ordinary  physiological  conditions, 
have  very  unequal  thermogenic  activities,  it  is  always  faund  that  the 
destruction  of  glucose  is  much  greater  in  the  organ  in  which  combus- 
tion is  most  active,  or,  in  other  words,  the  heat  developed  in  animal 
tissues,  which  is  proportional  to  the  amount  of  internal  combustion,  is 
also  proportional  to  the  quantity  of  glucose  rem6>ved  from  the  blood 
in  the  capillaries. 

Analyses  of  the  blood  of  the  masseter  muscle  and  parotid  gland  of 
the  horse  during  a  state  of  repose,  showed  that  the  activity  of  combus- 
tion in  the  muscle  as  measured  by  the  amount  of  oxygen  absorbed 
and  of  carbonic  anhydride  produced  is  to  that  in  the  gland  as  4' 5  7  :  1, 
v^hilst  the  destruction  of  glucose  is  as  5'68  :  1. 

During  the  process  of  mastication  and  insalivation,  the  activity 
of  combustion  in  the  muscle  is  increased  by  3*5  times,  whilst  the 
consumption  of  glucose  in  the  blood  traversing  the  muscle  is  in- 
creased to  almost  the  same  extent.  In  the  gland,  the  ratio  between 
the  activity  of  combustion  at  rest  and  in  action  is  60  :  87,  whilst  the 
consumption  of  glucose  is  as  70  :  90.  In  experiments  of  this  kind,  it 
is  important  to  take  into  account  not  only  the  composition  of  the 
blood,  but  also  the  volume  which  traverses  the  organ  in  unit  time. 

Details  of  the  method  of  experiment  and  of  the  analyses  are  given 
in  the  original  papers. 

Glucose  is  always  found  in  the  nutritive  secretions,  but  never  in  any 
tissues  except  the  live]*.  Glycogen,  on  the  other  hand,  does  not  occur 
in  the  blood,  but  only  in  the  hepatic  and  muscular  tissues.  Analyses 
of  muscle  in  repose  and  in  action  confirm  the  statement  that  glycogen 
accumulates  while  the  muscle  is  at  rest,  but  disappears  during 
activity.  The  glucose  which  disappears  from  the  capillaries  leaves 
them  in  company  with  oxygen,  and  is  more  or  less  complett^fy  con- 
verted into  water  and  carbonic  anhydride  in  the  organs  and  tissues. 
The  glycogen  which  has  accumulated  in  the  muscles  provides  the 
materials  for  combustion  during  periods  of  great  activity  when  the 
supply  of  glucose  is  not  equal  to  the  demand.  Only  a  portion  of  the 
glucose  which  disappears  from  the  capillaries  is  consumed;  the 
remainder  becomes  converted  into  muscular  glycogen  by  dehydration, 
and  then  forms  a  reserve.  During  excessive  work,  the  glycogen 
becomes  hydrated  and  reconverted  into  glucose,  which  is  consumed. 

The  liver  is  the  indirect  collaborator  of  the  muscles  during  activity. 
In  fact  the  hepatic  gland  performs  its  functions  as  a  glycogenic  organ 
the  more  actively  each  time  that  any  work  is  done  by  any  part  of  the 
animal  economy.  This  is  established  by  the  fact  that  the  blood  never 
becomes  appreciably  poorer  in  glucose  even  during  activity.  On  the 
contrary,  there  is  often  an  excessive  production  of  glucose,  especially 
if  the  activity  is  localised  as  in  mastication. 

So  long  as  the  liver  furnishes  glucose  to  the  blood  in  sufficient 
quantity,  so  long  does  the  animal  continue  to  develop  the  quantity  of 
heat  necessary  for  the  activity  of  the  other  organs  and  the  mainte- 
nance of  the  bodily  temperature.      When  the  glycogenic  function  of 
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the  liver  becomes  enfeebled,  glucose  disappears  from  the  blood-vessels,  | 

'organic  combustion  rapidly  diminishes,  and  death  supervenes  ns   a  ^ 

jresult  of  arrested  calorification.                                                  C.  H.  B.  ■ 

Origin  of  the  Bile  Colouring  Matters.    By  H.  Stern  (Ckem. 

Centr.,    1886,   481). — The  authors  experiments   were    performed    on  \ 

pigeons.      The  bile-ducts  being  ligatured  and  provision  being  made  : 
for  collecting  the  urine  separately,  by  ligaturing  the  rectum  above 
the    entrance  't)f   the    urethra,  it    was    found   that    within  1^  hours 

the  urine  was  "higbly  charged  with  these  colouring  matters.     After  \ 

death,  the  tissues  were  found  to  be  similarly  charged.     In  a  second  | 

series  of  experiments,  the  liver  was  thrown  entirely  out  of  the  circula-  j 

tion.     In  this  case  neither  in  the  blood,  urine,  nor  tissues  were  any  | 
traces  of  these  colouring  matters  found.      The  author  concludes  from 

his  experiments  ithat  these  substances  originate  entirely  in  the  liver  \ 

substance.                                                                                      C.  F.  C.  \ 

Active  /3-HydroxybTityric  Acid.    By  E.  Kulz  {Zeit.  Biol,  23,  i 

329 — 389). — ^The  author  has  previously  described   the  occurrence  of  | 
this  substance  in  diabetic  urine.      It  may  be  prepared  as  follows  : — 

Diabetic  urine  which  gives  the  ferric  chloride  reaction  and  is  strongly  j 

laevorotatory  is  (after  the  removal  of  the  sugar  by  fermentation)  concen-  j 

trated  to  a  thin  syrup,  and  neutralised  with  sodium  hydroxide,  three  | 

times  as  much  95  per  cent,  alcohol  is  added,  which  produces  an  abundant  \ 

precipitate;  from  the  alcoholic  filtrate,  the  alcohol  is  evaporated,  and  j 

more  alcohol  added ;    this  is  repeated  until  alcohol  gives  no  further  ] 

precipitate ;  the  last  traces  of  alcohol  are  removed  by  shaking  with  j 

ether.     To  the  residue,  sulphuric    acid   is    added,  and    the  mixture  | 

shaken  with  an  equal  volume  of  ether.  ] 

The  ether  is   driven  off  by  heat,  and  the  remaining  brown  syrup  ! 

gives  a  precipitate  with  lead  acetate,  which  is  filtered  off.      From  the  j 

filtrate,  excess  of  lead  is  removed  by  sulphuretted  hydrogen;  baryta-  \ 

water  is  added,  and  the  barium  salt  of  the  acid  is  obtained  in  solution.  i 

Urea  is  then  precipitated  by  means   of    mercuric  nitrate,  excess  of  j 

mercury  being  removed  by  treatment  with   sulphuretted    hydrogen.  : 

From  the  solution  of  the  barium  salt,  the  silver  salt  is   obtained  by  i 
adding  a  solution  of  silver  sulphate;  the  barium  sulphate  is  removed, 
and    on    concentration  crystals  of  the   silver    salt  are  obtained  and 

purified  by  recrystallisation.     The  free  acid  is  obtained  by  decompos-  i 

ing  the  solution  of  the  silv^er  salt  with  sulphuretted  hydrogen.     The  j 
specific  rotatory  power  of  this  acid  is  \_oc]d  =  —23*4.     The  ammonium 

salt  has  the  specific  rotation  denoted  by  [ajp  =  — 16'3.  \ 

Minkowski's  test  for  this  acid  in  urine  {Arch.  exp.  Path.  u.  PharmaJc.,  : 

18,  41)  is  not  regarded  as  trustworthy  ;  and  the  obtaining  of  crystals  j 

of  a-crotonic  acid,  on  adding  sulphuric  acid,  is  preferred.    The  presence  j 
of  a  substance  which  rotates  polarised  light  to  the  left,  which  gives 

the  ferric  chloride  reaction,  and   which   is  not  precipitable  by  lead  i 

acetate,  may  be  taken  as  strong  presumptive  evidence  of  the  presence  i 
of  /3-hydroxybutyric  acid.     Benzoic    acid    (from    the    decomposition 

of  hippuric  acid),  salicylic  acid,  and  phenol,  might  possibly  be  con-  i 

founded  with  it;  methods  of  avoiding  such  a  mistake  are  given.    The  I 
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acid  does  not  appear  to  be  present  in  the  urine  of  healtliy  men  or 
animals ;  but  it  occurs  in  unhealthy  urines  not  only  in  cases  of 
diabetes,  but  also  in  cases  of  scarlet  fever,  measles,  diphtheria,  scurvy, 
and  in  certain  mental  affections.  W.  D.  H. 

Physiological  Action  of  Convolvulin  and  Jalapin.    By  G. 

Dragkndoeff  (Chem.  Centr.,  1886,  589). — The  question  of  the  excre- 
tion of  these  glucosides  after  beiwg  taken  into  the  human  stomach 
has  been  investigated  by  Bernatzik  ( Wiener  med.  Jb.,  1862-63)  ; 
traces  only  were  found  in  the  faeces,  none  in  the  urine.  This  result 
was  confirmed  by  Kohler  and  Zincke  (W.  Jb.  fiir  Pharm.,  32,  1)  ; 
who,  however,  succeeded  in  isolating  these  purgatives  from  the  stomach 
and  intestines.  The  author  has  repeated  these  investigations,  adopt- 
ing a  simplified  method  of  examination  of  the  parts  for  the  glucosides 
and  products  of  decomposition  (convolvulic  and  jalapic  acids),  based 
on  extraction  with  chloroform.  0*5  gram  of  the  glucosides  was  the 
quantity  given,  cats  being  taken  as  the  subject  of  the  experiments. 

The  author  confirmed  the  previous  results  in  regard  to  the  non- 
excretion  of  the  drugs  in  the  fseces  and  urine.  The  animals  were 
killed  after  the  lapse  of  four  hours,  and  the  organs  examined  ;  appreci- 
able quantities  of  the  drugs  were  found  in  the  stomach  and  small 
intestines,  less  in  the  duodenum,  traces  only  in  the  lungs  and  pancreas. 
No  evidence  was  obtained  that  the  glucosides  are  converted  into  the 
derived  acids.  C.  F.  C. 
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Bacterial  Life  in  Relation  to  Oxygen.  By  P.  Liborius  (Chem. 
Centr.,  1886,  579).  —  The  author  classifies  these  organisms  as 
follows  : — 

(1.)  Exclusively  anaerobic :  amongst  these  there  are  many  which 
multiply  without  attendant  fermentation. 

(2.)  Exclusively  aerobic :  reduced  to  inactivity  by  deprivation  of 
oxygen.  This  class  includes  : — B.Jluorscens  liquifaciens,  B.  aeropliilus, 
B.  cyanogenus,  B.  fuscus,  B,  aquatilis  fuscus,  B.  subtilis.  With  excep- 
tion of  the  first -named,  which  appears  to  determine  a  special  fermenta- 
tion of  albuminoids  with  formation  of  volatile  fatty  acids,  the  bacteria 
of  this  group  have  not  been  closely  studied  in  relation  to  fermentation. 

(3.)  Optionally  anaerobic  :  activity  lowered,  but  not  suspended, 
by  deprivation  of  oxygen.  This  class  includes  all  the  pathogenic 
organisms :  B.  anthracis,  B.  typhi  abdom.  From  this  general  view  of 
the  conditions  of  bacterial  life,  and  from  his  own  special  investigations, 
the  author  concludes  that  an  attendant  fermentation  is  not  an  essential 
condition  of  anaerobic  activity  in  the  sense  in  which  it  has  been  so 
stated  by  Pasteur  and  Nageli.  C.  F.  C. 
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Wine    and    Brandy   from   Raspberries    and    Strawberries. 

By  A.  RoMMiEE  (Compt.  rend.,  103,  1266— 1268).— The  ferment  of 
the  raspberry,  which  has  been  described  by  Le  Bel  as  Levure  wurtzii, 
is  not  able  to  convert  the  whole  of  the  sugar  of  the  raspberry  into 
alcohol.  In  order  to  ascertain  if  this  is  due  to  want  of  activity  in  the 
ferment,  or  to  the  action  of  some  constituent  of  the  fruit,  energetic 
ellipsoidal  wine  yeast  was  mixed  with  the  liquid.  Fermentation  then 
proceeded  rapidly,  and  not  only  the  sugar  existing  in  the  fruit,  but  two 
or  three  times  the  quantity  of  added  sugar,  was  converted  into  alcohol. 
Raspberry  brandy,  obtained  by  distilling  the  wine,  is  very  aromatic, 
and  has  the  odour  of  raspberries,  then  becomes  slightly  smoky,  but 
finally  acquires  a  very  fine  bouquet. 

The  ferment  of  strawberries  is  more  active,  but  fermentation  is 
accelerated  by  the  addition  of  ellipsoidal  wine  yeast.  Strawberry  wine 
from  French  strawberries  is  less  acid  than  that  from  raspberries,  and 
keeps  well,  provided  that  it  contains  16  per  cent,  of  alcohol.  The 
brandy  has  a  strawberry  bouquet,  which  becomes  stronger  after  some 
time,  but  does  not  alter  in  character. 

The  flavour  of  the  brandy  from  English  strawberries,  although 
made  with  a  double  quantity  of  added  sugar,  is  still  so  strong  as  to  be 
unpleasant,  but  if  diluted  with  water  the  strawberry  bouquet  develops 
in  perfection,  a  fact  which  indicates  that  more  sugar  might  be  added 
with  considerable  advantage. 

Levure  wurtzii  and  others,  such  as  L.  apiculatus,  have  no  inversive 
properties,  and  can  therefore  act  only  on  invert  sugar,  and  are  unable 
to  alter  the  saccharose  which  also  exists  in  the  juices  of  many  fruits. 
A  higher  yield  of  alcohol  can  be  readily  obtained  by  adding  an  inver- 
sive ferment  like  the  ellipsoidal  yeast  of  wine.  C.  H.  B. 

Zymotic  Virus  and  Fermentation.  By  S.  Aeloing  {Compt.  rend., 
103,  1268 — 1270). — The  virus  of  gangrenous  septicaemia  and  of 
symptomatic  anthrax  have  the  power  of  fermenting  nitrogenous 
substances  such  as  peptone,  albumin,  and  yolk  of  egg.  The  products 
are  ammouiacal  compounds,  with  possibly  indole  and  skatole.  Hy- 
drogen, nitrogen  and  carbonic  anhydride  are  evolved,  the  hydrogen 
being  present  in  much  greater  relative  proportion  in  the  gases  from 
albumin  and  yolk  of  egg  than  in  those  from  peptone.  These  facts 
confirm  the  analogy  between  zymotic  virus  and  ferments. 

The  gaseous  infiltration  which  characterises  gangrenous  septicaemia 
and  symptomatic  anthrax  is  in  all  probability  due  to  the  fermentation 
of  the  carbohydrates  and  nitrogenous  compounds  in  the  tissues. 

C.  H.  B. 

Loss  of  Nitrogen  by  Plants  during  Germination  and 
Growth.  By  W.  0.  Atwater  and  E.  W.  Rockwood  {Amer.  Chem.  /., 
8,  327 — 343). — During  the  germination  of  seeds,  and  the  early  growth 
of  plants,  may  there  be  a  material  loss  of  nitrogen  ?  (compare  Abstr., 
1885,  1005).  Peas  were  allowed  to  germinate  and  grow  for  a  certain 
length  of  time  in  moist  sand,  and  the  nitrogen  contained  in  them  and 
also  in  the  sand  and  moisture  estimated.  The  sum  of  these  two 
quantities  was  always  less  than  the  computed  nitrogen  in  the  original 
seeds,  the  loss  varying  from  6  to  16  per  cent.,  according  to  the  time 
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of  tlie  experiment  and  the  locality.  Only  in  cases  where  a  quantity  of 
the  rootlets  had  been  torn  off  in  removing  the  plants  from  the  sand 
did  the  nitrogen  in  the  moist  sand  exceed  3  per  cent,  of  the  whole. 
Bearing  in  mind  the  work  of  other  experimenters,  the  authors  believe 
that  this  loss  of  nitrogen,  which  is  not  observed  in  the  germination  of 
all  seeds,  is  not  a  normal  process  of  the  growth  of  the  plant,  but  is 
caused  by  processes  of  decomposition  that  depend  on  the  presence  of 
microbes.  H.  B. 

Variations  in  the  Chemical  Composition  and  Physical  Pro- 
perties of  American  Oats.  By  C.  Richaei>son  (Amer.  Chem.  /., 
8,  364 — 374;  compare  Abstr.,  1885,  585). — The  grains  vary  consider- 
ably in  weight,  size,  weight  of  husk,  and  in  the  way  in  which  the  husk 
encloses  the  grain,  according  to  the  environments  of  the  plants.  The 
chemical  composition,  however,  is  far  more  constant,  and  the  propor- 
tion of  husk  and  kernel  and  the  compactness  of  the  grain  prove  to  be 
the  all-important  factors,  and  the  weight  per  bushel  the  best  means  of 
judging  of  the  value  of  the  grain.  No  differences  can  be  shown  to 
exist  such  as  might  be  expected  between  the  largest  and  smallest  oats, 
those  having  the  lowest  and  highest  proportion  of  kernel,  &c.  The 
detailed  results  are  embodied  in  a  series  of  tables.  H.  B. 

Loss  occasioned  by  Improper  Methods  of  Pickling  Wheat. 

By  P.  Grassman  (Bied.  Centr.,  1886,  766 — 774). — It  is  customary 
to  treat  wheat  before  sowing  with  solution  of  copper  sulphate, 
which  destroys  the  spores  of  bunt  (Tilletia  caries),  but  generally 
no  special  attention  is  paid  to  the  quantity  of  sulphate  employed ; 
consequently  much  loss  ensues,  owing  to  the  destructive  action  of  the 
sulphate  on  the  germinative  power  of  the  grain.  Kuhn  recommends 
that  for  every  5  bushels  of  wheat  1  lb.  of  sulphate  be  dissolved  in 
50  parts  of  water.  In  this  solution,  the  wheat  is  to  be  soaked  for  12  to 
16  hours,  after  which,  the  liquid  being  first  removed  from  above,  the 
grain  is  to  be  dried  for  24  hours.  The  liquid  is  to  be  removed  from 
above,  because  the  diseased  grains  and  the  fungus  float  to  the  top,  so 
that  if  the  liquid  is  drawn  oft'  from  below,  or  if  the  grain  is  lifted  out 
through  the  liquid,  the  damaged  grain  and  spores  will  be  mixed 
again  with  the  healthy  material.  Grossman  has  examined  the  effect 
of  prolonged  drying  and  increased  strength  of  solution  on  the  vitality 
of  the  seed,  and  finds  that  both  of  these  conditions  are  highly  detri- 
mental to  the  germinative  power,  and  that  where  germination  is  not 
actually  destroyed,  the  sprout  will  be  unhealthy  and  weak,  and  germi- 
nation will  be  delayed.  Tables  are  given  showing  in  detail  the  results 
of  various  mixtures  and  times  of  drying  on  the  germination. 

E.  W.  P. 

Nitrogen  Compounds  in  Vegetable  Soils.  By  Berthelot  and 
Andr^  {Compt.  re7id.,  103,  1101 — 1104). — The  nitrogen  in  vegetable 
soils  exists  mainly  in  the  form  of  insoluble  compounds  with  carbon, 
hydrogen,  and  oxygen. 

Sieved  and  air-dried  soil  was  suspended  in  water,  mixed  with 
various  proportions  of  hydrochloric  acid,  kept  at  different  tempera- 
tures for  varying  lengths  of  time,  and  then  filtered.     The  filtrate  was 
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carefully  neutralised  with  potash,  then  slightly  acidified,  and  after- 
wards mixed  with  excess  of  magnesia,  and  the  ammonia  estimated  by 
Schloesing's  process.  The  ammonia  was  also  determined  in  the  soil 
which  had  been  in  contact  with  water  only,  and  the  difference  between 
the  two  quantities  gave  the  amount  of  ammonia  formed  by  the  action 
of  the  acid  on  the  nitrogen  compounds  in  the  soil.  The  quantity  of 
ammonia  thus  formed  increases  with  the  concentration  of  the  acid, 
the  time,  and  the  temperature.  The  action  of  the  hydrochloric  acid 
is  in  fact  precisely  similar  to  its  action  on  urea,  asparagine,  oxamide, 
&c,  (this  vol.,  p.  235),  and  hence  it  follows  that  the  nitrogen  in  the 
soil  exists  in  part  at  least  in  the  form  of  amides. 

After  estimation  of  the  ammonia,  the  liquid  was  carefully  neutra- 
lised w^ith  sulphuric  acid,  evaporated  to  dryness  on  the  water-bath, 
and  the  nitrogen  in  the  residue  estimated  by  means  of  soda-lime. 
This  determination  gives  the  amount  of  nitrogen  present  in  the  form 
of  soluble  amido- compounds,  and  it  was  found  that  the  proportion  of 
these  compounds  increases  with  the  time  of  action  of  the  hydrochloric 
acid  and  with  its  concentration.  The  amido-compounds  thus  rendered 
soluble  by  the  action  of  the  acid  may  be  divided  into  two  groups,  one 
of  which  remains  in  solution  when  the  liquid  is  neutralised  with 
potash,  whilst  the  other  is  precipitated  with  the  ferric,  aluminium  and 
calcium  oxides.  In  one  experiment,  the  ratio  between  the  nitrogen  in 
the  two  groups  was  23  :  17. 

Alkalis  act  on  the  nitrogenous  matter  in  much  the  same  way  as 
hydrochloric  acid.  C.  H.  B. 

Manuring  Rye  with  Thomas   Slag  and  other  Phosphates. 

By  M.  SiEVERT  (Bied.  Genfr.,  1886,  744  — 745).— The  land  had  been 
manured  in  the  previous  year  with  farmyard  manure,  and  in  this 
season  it  received  30  lbs.  P2O5  and  10" 5  lbs.  N  as  ammonium  sulphate 
or  bone-meal  per  morgen.  The  phosphates  applied  were  Thomas 
slag,  bone-meal  superphosphate,  and  Cura9oa  phosphate.  In  all  cases 
the  slag  brought  the  lowest,  and  the  superphosphate  the  highest  yield, 
and  from  a  money  point  of  view  the  super-  and  Cura9oa  f)hosphates 
were  the  most  advantageous.  E.  W.  P. 

Thomas  Slag  and  other  Phosphates  as  Manure  for  Moor- 
lands. By  RiMPAU  and  others  (2) ted.  Centr.,  1886,  732—742). — In 
the  previous  year,  the  phosphates  failed  to  produce  any  definite  result 
(Abstr.,  1886,  1069).  The  experiments  have  been  repeated  in  the 
succeeding  year  without  added  manures,  so  as  to  obtain  information 
regarding  the  after-effect  of  the  manures.  It  appears,  then,  that  the 
after-action  of  Thomas  slag  and  precipitated  phosphate  are  alike.  A 
set  of  experiments  similar  to  those  already  described  {loc.  cit.)  have 
been  made  by  Wagenheim,  from  which  it  appears  that  as  a  manure 
for  rye,  slag  is  as  good  as  precipitated  phosphate ;  moreover,  P.  Wag- 
ner's law,  that  so  long  as  an  increase  is  obtained  by  the  employment 
of  increased  quantities  of  phosphate,  that  increase  will  be  in  direct 
ratio  with  the  increase  of  manure,  was  corroborated. 

Another  corroboration  of  Wagner's  law  was  also  obtained  when  rye 
was  grown,  and  a  distinct  advantage  of  slag  over  precipitated  phos- 
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phate  was  noticed,  in  that  the  expenses  were  less  with  the  former  than 
with  the  latter.  E.  W.  P. 

Superphosphate  Manuring  for  Sugar-beet.  By  A.  Nautier 
{Bled.  Centr.,  1886,  742 — 744). — It  was  found  in  the  nei^'hbonrhood 
of  Peronne,  where  the  land  was  rich  (P2O5  0'34  per  cent,  N.  0'17, 
K2O  0'53),  that  the  addition  of  manures  (nitre,  ammonia,  oil-cake, 
and  phosphate)  was  unnecessary,  as  instead  of  an  increase  in  the 
crop  which  paid  for  the  manure  the  case  was  exactly  opposite ;  there 
was  a  deficiency  and  loss.  Neither  was  the  percentage  of  sugar  in 
the  juice  appreciably  altered.  But,  on  the  other  hand,  in  poor  land 
deficient  in  phosphates,  a  gain  was  obtained  by  the  use  of  superphos- 
phate and  natural  phosphates,  yet  the  total  yield  was  lower,  although 
the  quotient  of  purity  was  higher  than  on  the  richer  soil. 

E.  W.  P. 


Analytical  Chemistry. 


Filters  with  Greased  Edge.  By  A.  Gawalovski  (Zeit.  anal. 
Chem.,  26,  51). — By  soaking  the  edge  of  a  filter  with  paraffin,  wax, 
or  fat  (free  from  ash),  the  tendency  which  some  precipitates  have  to 
creep  over  the  edge  is  entirely  removed.  M.  J.  S. 

Method  of  Estimating  Fluorine.  By  A.  Chapman  (Chem.  News, 
54,  287). — The  ignited  substance  is  pulverised  and  repeatedly  treated 
with  10  per  cent,  hydrochloric  acid,  the  combined  extracts  are  made 
up  to  a  definite  volume,  and  an  aliquot  part  treated  with  acid  ammo- 
nium acetate,  which  precipitates  calcium  fluoride  ;  the  precipitate  is 
washed,  dried,  ignited  and  weighed.  As  calcium  phosphate  is  not 
precipitated  under  these  circumsta.nces,  the  method  is  well  adapted 
for  the  analysis  of  commercial  phosphates.  D.  A.  L. 

Reagents  for  detecting  Minimal  Quantities  of  Active 
Oxygen.  By  C.  Wurster  (J5er.,  19,  3195— 32u5).— Tetramethyl- 
paraplienylenediamine,  C6H4(NMe2)2,  is  converted  by  all  oxidising 
agents    into  a  blue-violet    dje,    only  capable    of    existing   as  a  salt, 

C6H4<^^n^'^ >CH2.       This,  when  further  oxidised,  changes   from 

red- violet  to  red,  and  finally  becomes  colourless.  It  can  be  reduced  to 
the  original  base.  Paper  soaked  with  a  solution  of  tetramethvlpara- 
phenylenediamine  forms  a  very  delicate  test  for  active  oxygen.  It 
shows  the  presence  of  active  oxygen  in  the  air,  in  the  neighbourhood  of 
flames,  in  the  sap  of  plants,  and  in  the  human  skin.  The  moist  paper 
is  also  coloured  by  silver  oxide  and  by  red-lead.  Solution  of  copper 
sulphate  or  the  dry  salt,  spongy  platinum,  wood  charcoal,  and  many 
other  powders,  aldehyde,  ethereal  oils,  some  alcohols  and  acetone 
colour  the  paper.  It  is  also  coloured  by  most  disinfectants  in  sun- 
light, by  chlorophyll,  and  by  some  ferments. 
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Cliloric  and  nitric  acids  do  not  colour  the  paper  quickly ;  but 
when  salts  of  these  acids  are  treated  with  strong  sulphuric  acid 
the  gases  evolved  rapidly  oxidise  the  diamine. 

When  hydrogen  peroxide  and  tetramethylparaphenylenediamine, 
both  in  the  purest  poss^ible  state,  are  brought  together  the  solution 
is  scarcely  coloured  ;  on  adding  paper  or  a  chip  of  wood,  an  intense 
coloration  is  produced,  which  lasts  for  days.  Very  dilute  nitrite 
solution  (1  :  1000  or  1  :  10000)  gives  an  intense  coloration,  but  is 
decolorised  again  almost  immediately.  Even  a  solution  of  a  nitrite 
diluted  to  1  :  10,000,000  is  slowly  decolorised. 

Dimethylparaphenylenediamine,  when  oxidised,  yields  a  fine  red 
dye ;  this  changes  to  a  violet  or  blue  dye  when  kept,  or  when  heated. 
When  the  free  base  is  brought  into  contact  with  the  skin,  the  latter  is 
often  coloured  brown  or  black  in  a  short  time.  Paper  prepared  with 
the  diamine  remains  blue-violet  for  two  or  more  hours  in  a  mixture  of 
hydrogen  peroxide,  and  acetic  or  lactic  acids ;  decolorisation  takes 
place  quickly  on  adding  salt  to  the  solution ;  this  is  probably  due  to 
the  liberation  of  hydrochloric  acid. 

The  oxidation  of  the  methyl-derivatives  of  phenylenediamine  is 
quantitatiA^e,  and  can  be  shown  by  potassium  permanganate  in  hydro- 
chloric acid  solution.  N.  H.  M. 

Influence   of  Copper  on  the   Estimation  of  Sulphur.    By 

W.  F.  Brugman  (Chem.  Neius,  54,  290— 291).— The  author's  experi- 
ments indicate  that  when  copper  is  present  in  quantities  not  exceeding 
1  per  cent,  it  does  not  interfere  with  the  working  of  the  "  hydrogen 
sulphide  method  "  of  estimating  sulphur  in  iron  and  steel.  There  has 
been  much  difference  of  opinion  on  this  point.  D.  A.  L. 

Eggerzt's  Method  of  Estimating   Sulphur  in  Iron.    By  G. 

MOLLER  {Chem.  Centr.,  1886,  489 — 490). — The  author  has  reinvesti- 
gated this  method,  and  finds  the  results  to  be  unsatisfactory. 

Estimation  of  Sulphur  in  Coal  and  Coke.  By  A.  J.  Atkinson 
(J.  Soc.  Chem.  Ind.,  5,  154 — 157). — The  author's  method  is  a  moditi- 
cation  of  Nakamura's  process  of  heating  pulverised  coal  in  contact 
with  sodium  carbonate,  whereby  the  coal  rapidly  undergoes  complete 
atmospheric  oxidation,  the  combustion  of  the  carbon  being  effected  at 
a  dull  red  heat  over  a  spirit-lamp  (compare  Trans.,  1879,  785^.  The 
diflSculty  with  which  the  heat  from  a  spirit-lamp  can  be  evenly  dis- 
tributed over  the  whole  of  the  test,  suggested  to  the  author  that  the 
combustion  could  be  more  easily  conducted  in  a  muffle  through  which 
a  gentle  current  of  air  is  made  to  pass.  The  author  has  also  made  a 
series  of  experiments  with  the  object  of  proving  the  applicability  of 
this  method  to  the  estimation  of  the  sulphur  contained  in  pyrites,  but 
the  results  have  hitherto  been  far  from  satisfactory.  If  by  some 
simple  device,  the  complete  oxidation  of  the  sulphuric  acid  could  be 
secured,  the  amount  of  this  acid  might  be  determined  by  finding  the 
quantity  of  standard  sulphuric  acid  required  to  neutralise  the  excess 
of  sodium  carbonate,  and  deducting  that  amount  from  the  quantity 
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required  to  neutralise  the  whole  of  the  sodium  carbonate  weighed 
out.  D.  B. 

Estimation  of  Sulphur  and  Impurities  in  Coal-gas.  By  T. 
Fairley  (J.  Soc.  Chem.  Ind.,  5,  28:3—286). — The  author's  process  of 
estimating  sulphur  in  coal-gas  consists  in  using  a  very  dilute  solution 
of  hydrogen  peroxide,  run  in  at  the  top  of  the  referees'  apparatus, 
and  the  plain  flame  under  the  trumpet  without  ammonium  carbonate. 
The  oxidising  effect  is  very  complete,  even  with  solutions  containing 
less  than  1  per  cent,  of  peroxide.  The  equation  is  H2O2  +  SOo  = 
H2SO4,  and  hence  the  liquid  may  either  be  titrated  with  standard 
alkali,  or  acidified  and  precipitated  with  barium  chloride.  The 
method  may  be  used  either  intermittently  or  continuously.  In  the 
former  case  the  sulphuric  acid  in  the  condensed  liquid  and  washings 
may  be  determined  either  by  titration,  or  precipitation,  or  both ;  and 
in  the  latter,  the  receiver  being  changed,  the  volume  of  gas  required 
is  burnt,  a,nd  then  the  sulphuric  acid  is  estimated  in  the  liquid 
collected,  without  disturbing  the  rest  of  the  apparatus.  The  estima- 
tions of  carbonic  anhydride  and  of  ammonia  in  coal-gas  are  made  by 
processes  substantially  the  same  as  those  described  in  text-books. 
Where  the  carbonic  anhydride  is  over  1  per  cent.,  approximately 
accurate  results  may  be  obtained  by  the  use  of  Bunte's  gas  burette. 
When  the  gas  has  been  purified  by  lime,  the  carbonic  anhydride  may 
fall  under  1  per  cent.,  and  then  a  standard  solution  of  barium 
hydroxide  should  be  used,  contained  in  an  ordinary  absorption 
apparatus  arranged  to  give  as  small  bubbles  of  gas  as  possible.  After 
passing  a  measured  volume  of  the  gas  through  a  measured  quantity 
of  the  barium  solution,  and  allowing  the  precipitated  carbonate  to 
settle,  a  portion  of  the  clear  liquid  may  be  titrated.  The  loss  of 
alkalinity  gives  the  carbonic  anhydride  present  in  the  gas. 

D.  B. 

New  Reaction  of  Thiosulphates.  By  L.  L.  de  Konixck  {Zeif. 
anal.  Chem.,  26,  26). — A  mixture  of  an  alkaline  thiosulphate  with 
aqueous  potash  or  soda  yields  an  alkaline  sulphide  when  treated  with 
aluminium.  M.  J.  S. 

Detection  of  Ammonia,  Nitric  or  Nitrous  Acids,  and  Thio- 
sulphuric  Acid  in  a  Mixture  of  Alkaline  Salts.  By  L.  L.  de 
KoNiNCK  (Zeit  anal.  Chem.,  26,  26 — 27). — Aqueous  soda  is  added, 
and  the  mixture  boiled  in  a  fractionating  flask  connected  with  a 
U-tube  containing  Nessler  solution.  When  all  the  ammonia  is 
expelled,  aluminium  foil  is  introduced,  and  the  presence  of  the 
nitrogen  acids  is  recognised  by  testing  a  second  distillate  for  ammonia. 
Finally,  the  tests  for  a  sulphide  are  applied  to  the  residue  in  the  flask 
(compare  preceding  Abstract).  M.  J.  S. 

Determination  of  Ammonia  in  Arable  Soil.  By  W.  Knop 
{Zeit.  anal.  Chem.,  26,  1 — 9;  compare  Baumann,  this  vol.,  p.  82.) — 
The  determination  of  ammonia  in  soil  by  means  of  hypobromite  is 
complicated  by  the  fact  that  clay,  especially  when  ferruginous,  under- 
goes contraction  when  shaken  with  a  strongly  alkaline  solution.    This 
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contraction  is  quite  unconnected  witli  the  absorption  of  oxysfen, 
which  occurs  when  humus  is  shaken  with  air  and  an  alkali.  The 
amount  of  the  contraction  is  proportional  to  the  quantity  of  alkali 
and  the  time  of  shaking.     The  addition  of  borax  prevents  it  entirely. 

A  solution  prepared  as  follows,  whilst  not  containing  sufficient  free 
alkali  to  produce  this  contraction,  decomposes  ammonia  i-eadily.  To 
an  excess  of  calcium  hydroxide  200  c.c.  of  water  and  15  c.c.  of  bro-mine 
are  added ;  the  mixture  is  allowed  to  remain  for  several  days  that 
the  solution  may  become  saturated  with  lime ;  it  is  then  filtered 
and  mixed  with  a  saturated  solution  of  borax  before  use.  If  it  is 
desired  to  render  this  solution  more  strongly  alkaline,  it  is  neces- 
sary to  ascertain  first  the  maximum  amount  of  alkali  which  can  be 
used  without  causing  contraction.  This  may  be  done  by  shaking  the 
earth  with  borax  solution,  and  gradually  increasing  quantities  of 
sodium  hydroxide  in  a  flask,  closed  with  a  cork,  carrying  a  sealed 
capillary  tube,  the  point  of  which  is  afterwards  broken  while  in  con- 
nection with  the  azotometer.  The  flask  should  have  a  thermometer 
inserted  through  a  tubulus,  and  proper  precautions  against  change  of 
temperature  must  be  taken.  M.  J.  S. 

Griess'  Reaction  for  Nitrous  Acid  in  Presence  of  Hydrogen 
Peroxide.  By  C.  Wurster  {Ber.,  19,  3206— 3208.)— Fresh  saliva 
failed  to  give  Griess'  colour  reaction  for  nitrites,  but  coloured  tetra- 
methylparaphenylenediamine  paper.  This  is  accounted  for  by  the 
presence  of  hydrogen  peroxide  which  would  oxidise  the  nitrite  to 
nitrate,  so  that  the  coloration  could  only  take  place  in  presence  of  an 
excess  of  nitrite.  The  absence  of  nitric  acid  in  fresh  saliva  is  seen 
when  saliva  is  added  to  two  portions  of  metaphenylenediamine 
sulphate  in  glacial  acetic  acid,  one  of  which  is  previously  treated 
with  a  drop  or  two  of  ammonia ;  no  coloration  is  produced  in  the 
solution  free  from  ammonia,  whilst  that  containing  ammonia  is  soon 
more  or  less  coloured,  owing  to  the  oxidation  of  the  ammonia  to 
nitrous  acid  by  the  hydrogen  peroxide. 

Saliva  obtained  from  a  large  dog  was  found  to  contain  much 
hydrogen  peroxide,  and  to  be  free  from  nitrites  and  potassium  thio- 
cyanate.  N.  H.  M. 

Apparatus  for  Kjeldahl's  Method  of  Nitrogen  Determination. 
By  H.  P.  Armsby  and  F.  G.  Short  (Amer.  Chem.  /.,  8,  323—326). 
— The  distillation  flask  is  closed  by  a  rubber  stopper  with  three  holes. 
Through  one  hole  passes  a  tube  of  half  inch  diameter,  widening 
upwards  to  1  inch,  and  about  4  inches  long ;  sealed  into  the  side  of 
this  is  the  exit  tube,  which  is  connected  with  a  block-tin  condenser ; 
the  top  of  the  1-inch  wide  tube  is  closed  by  a  rubber  stopper,  through 
which  passes  a  stoppered  funnel  whose  stem  reaches  to  the  bottom  of 
the  flask,  the  remaining  space  in  the  wide  tube  is  filled  with  glass 
beads,  to  stop  any  spray.  The  second  hole  serves  for  a  small  mercury 
valve  to  admit  air  in  case  of  sudden  absorption  or  cooling.  The  third 
hole  carries  a  syphon  tube  reaching  to  the  bottom  of  the  flask,  this 
serves  to  empty  and  clean  the  flask  after  each  operation,  so  that  the 
apparatus  is  never  dismounted.  H.  B. 
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Determination  of  Phosphorus  in   Iron   and   Steel.     By  P. 

VoBWERK  (ZeAt.  anal.  Ghem.,  26,  51). — The  modified  method  proposed 
by  Huss  (Abstr.,  1886,  1073)  yields  results  which  are  too  low  ;  the 
organic  matters  dissolved  by  the  nitric  acid  render  the  precipitation 
of  the  phosphoric  acid  incomplete,  a  defect  which  is  not  removed  by 
the  quarter- hour's  boiling,  or  by  the  addition  of  ammonium  chloride. 

M.  J.  S. 

Determination  of  Boric  Acid.  By  T.  Rosenbladt  {Zeit.  anal. 
Chem.,  26,  18 — 23). — Boric  acid  can  be  completely  volatilised  by 
repeated  distillation  with  dry  methyl  alcohol.  The  substance  is 
placed  in  a  dry  flask  fitted  with  a  stopcock  fannel  and  condenser. 
The  lower  end  of  the  condenser  is  fitted  by  a  cork  into  an  empty  flask, 
from  which  a  double  bent  tube  dips  under  ammonium  carbonate  solu- 
tion. The  substance  is  moistened  with  methyl  alcohol,  then  a  small 
excess  of  concentrated  sulphuric  acid  is  added,  and  a  further  quantity 
of  methyl  alcohol.  This  is  distilled  over  into  the  lower  flask,  as  are 
also  several  subsequently  added  quantities  :  40  to  50  c.c.  of  the  alcohol 
in  8  or  10  portions  will  carry  over  0"3  gram  of  B2O3  completely.  The 
distillate  is  then  mixed  with  ammonium  carbonate  and  evaporated  in 
a  platinum  basin,  in  which  about  3  parts  of  magnesia  for  1  of  boric 
acid  have  been  strongly  ignited  and  weighed.  The  increase  of  weight 
gives  the  amount  of  B2O3. 

Substances  insoluble  in  acid  require  to  be  fused  with  alkaline  carbo- 
nates. If  containing  fluorine,  they  must  first  be  strongly  ignited.  If 
chlorides  are  present,  an  excess  of  silver  sulphate  must  be  added  before 
distilling.  The  methyl  alcohol  employed  must  not  darken  or  evolve 
sulphurous  acid  when  heated  with  sulphuric  acid. 

The  test  determinations  communicated  are  highly  satisfactory. 
(Compare  next  Abstract.)  M.  J.   S. 

Separation  and  Estimation  of  Boric  Acid.  By  F,  A.  Gooch 
(Chem.  News,  55,  7 — 10  ;  compare  preceding  Abstract) . — Boric  acid  is 
proved  experimentally  to  be  more  volatile  in  methyl  alcohol  than  in 
ethyl  alcohol  or  in  water.  This  volatility  is  diminished  by  the  presence 
of  water,  hydrochloric  acid,  amyl  alcohol  or  sulphuric  acid ;  but  the 
residue  from  the  treatment  of  borax  with  hydrochloric,  nitric,  or 
acetic  acid  parts  readily  with  its  boric  acid  in  the  vapour  of  methyl 
alcohol ;  in  the  last  case  owing  to  the  tendency  of  sodium  acetate  to 
become  alkaline,  the  residue  must  be  kept  acid  with  acetic  acid.  For 
the  retention  of  the  boric  acid  thus  volatilised,  so  as  to  weigh  it  after 
an  ignition,  magnesium  oxide  proved  unsuitable,  owing  to  its  insolu- 
bility ;  lime,  on  the  other  hand,  is  quite  efficient,  but  with  lime,  hydro- 
chloric acid  must  not  be  used  for  decomposing  the  borate,  as  the 
chlorine  of  calcium  chloride  is  not  readily  driven  off'  by  heat.  On 
these  facts  the  following  method  is  based  : — The  substance  dissolved 
in  water  and  nitric  acid,  or  acetic  acid,  or  in  the  acids  abne,  is  run 
into  a  retort  connected  with  a  condenser  and  receiver,  and  heated  by 
means  of  a  paraffin  bath  and  distilled  to  dryness.  The  residue  is 
treated  six  times  successively  with  10  c.c.  of  methyl  alcohol,  being 
evaporated  to  dryness  after  each  addition ;  when  nitric  acid  is  used, 
a  little  water  is  added  from  time  to  time  to  break  up  the  cake  of 
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nitrate  ;  wlien  acetic  acid  has  been  used,  a  few  drops  of  acetic  acid  are 
added  witli  the  fourth  portion  of  methyl  alcohol.  In  all  cases  the 
receiver  contains  a  quantity  of  lime  ig-nited  and  weisj-hed  before  and 
after  the  distillation ;  any  increase  in  the  latter  weig^hin^  is  due  to 
boric  acid.  When  chlorides  are  present  in  the  orig-inal  substance  it 
is  best  to  dissolve  it  in  nitric  acid,  and  remove  the  chlorine  by  means 
of  silver  nitrate  before  distilling",  although  decomposition  with 
acetic  acid  and  direct  distillation  may  be  used  successfully.  The 
number  of  distillations  required  really  depends  on  the  quantity  of 
boric  acid  present.  A  neat  and  convenient  apparatus  is  described 
which  may  prove  useful  in  other  similar  operations,  besides  this  for 
which  it  was  devised.  Many  experimental  details  of  interest  are  also 
included  in  the  original  paper.  D.  A.  L. 

Absorption  Tubes  for  Estimating  the  Carbonic  Anhydride 
in  Air.  By  T.  C.  Van  NiJYS  (Amer.  Ghem.  J.,  8,  315—328 ;  compare 
Abstr.,  188(3,  835). — The  carbonic  anhydride  is  absorbed  in  two  long 
tubes  shaped  like  Guy-Lussac  burettes,  but  provided  at  the  bottom 
with  an  outlet  and  stopcock.  They  are  filled  with  air  free  from  car- 
bonic anhydride,  baryta-water  is  introduced,  and  the  air  to  be  analysed 
aspirated  through ;  the  tubes  are  then  emptied  and  rinsed  into  a  flask 
for  titration.  Full  particulars  are  given  of  all  the  precautions  neces- 
sary. H.  B. 

Microscopical  Analysis.  By  K.  Haushofer  (Jahrh.  /.  Min., 
1887,  1,  Ref.,  13 — 15). — A  number  of  substances,  when  treated  with 
hot,  concentrated  sulphuric  acid  in  an  assay  tube  (0*2  c.c.  of  acid  to 
10  mgrms.  of  the  substance),  are  oxidised  and  partially  dissolved. 
On  cooling,  anhydrous  sulphates  frequently  separate  out,  the  crystal- 
line form  of  which,  detected  under  the  microscope,  may  be  character- 
istic for  certain  metals.  Thus,  copper  compounds  give  a  green 
residue,  which,  under  the  microscope,  is  seen  to  consist  of  colourless 
or  pale  violet  hexagonal  plates  (rhombic  ?),  the  plane  angles  of 
which  measure  120°.  Iron  compounds  give  colourless,  thin  tablets, 
rhombic  in  appearance,  with  an  acute  plane  angle  of  87°.  Zinc 
compounds  give  prisms  with  forked  ends,  suggesting  the  forms  of 
gypsum  crystals.  Mercury  compounds  give  a  colourless  crystalline 
powder  ;  the  crystals  rarely  have  distinct  forms ;  they  are  tabular 
crystals  with  a  rhombic  character.  Silver  compounds,  with  the 
exception  of  the  halogen  salts,  give  rhombic  pyramids  with  an  acute 
basal  angle  of  77°,  and  with  indications  of  the  planes  of  a  doma,  and  of 
vertical  pinacoids.  Only  a  few  of  the  nickel  compounds  occurring  in 
nature  give  salts  which  crystallise  distinctly.  Nickel  arsenide,  gers- 
dorffite,  and  ullmannite  give  forms  resembling  square  prisms  with  a 
pyramid  superimposed.  Of  the  manganese  compounds,  manganese  spar 
and  manganese  sulphide  give  rather  large  prisms  with  oblique  terminal 
planes.  On  exposure  to  the  air,  a  mass  of  smaller  prisms  is  formed. 
Manganite,  braunite  and  hausmannite  give  colourless  prismatic  crys- 
tals. Arsenic  compounds  give  octahedra  of  AsoOs,  in  addition  to  the 
sulphates.  Antimony  oxide  and  sulphide  give  colourless,  prismatic 
crystals.  All  the  borates  occurring  in  nature  are  decomposed  in  con- 
centrated sulphuric  acid.     On  cooling,  the  boric  acid  separates  out  in 
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what  seem  to  be  hexagonal  tablets.     This  method  is  not  adapted  for 
the  detection  of  boron  in  tourmaline  and  axinite.  B.  H.  B. 

Microchemical  Tests.  By  K.  Haushofer  (Jnhrb.  f.  Min.,  1887, 
1,  Ref.,  15 — 17). — Tellurium  treated  with  concentrated  sulphuric  acid 
gives  an  amaranth-red  colour.  On  heating,  the  red  colour  disappears, 
and  tellurous  anhydride  separates  out  on  cooling  in  colourless,  hexa- 
gonal tablets.  The  crystals  are  soluble  in  water,  and  on  evaporation 
separate  out  again ;  the  tellurous  anhydride  obtained  by  evaporation 
being  rhombic. 

Selenium  dissolves  in  concentrated  sulphuric  acid  with  a  leek-green 
colour,  and  on  cooling  gives  a  brick-red  sediment  of  selenium. 

Bisvfiuth  treated  with  boiling,  concentrated  sulphuric  acid  gives 
numerous  very  small  prisms  on  cooling.  On  exposure  to  air,  these 
rapidly  dissolve,  and  acicular  crystals  grouped  in  the  shape  of  a  star  are 
formed.  These  also  disappear  after  a  short  time.  After  a  few  hours 
large,  transparent,  monoclinic  tablets  are  formed. 

Solutions  containing  04  gram  of  hariutn  chloride  in  20  to  80  c.c, 
treated  with  1  c.c.  of  concentrated  hydrochloric  acid,  give,  with  dilute 
sulphuric  acid,  rectangular  crystals  which  may  be  distinctly  recog- 
nised.    With  strontium^  very  perfect,  rhombic  crystals  are  obtained. 

On  precipitating  lead  from  boiling  dilute  solutions  with  sulphuric 
acid,  the  sulphate  appears  as  sharply  defined  rhombic  tablets.  If  this 
precipitate  is  washed  and  treated  with  a  drop  of  hydrochloric  acid,  the 
characteristic  long  lamellae  and  rhombic  crystals  of  lead  chloride  are 
immediately  formed.  B.  H.  B. 

Titration  of  Zinc  and  Cadmium  Sulphides  with  Iodine.  By 
P.  V.  Berg  (Zeit.  anal.  Ghem.,  26,  23 — 25). — The  filter  containing 
the  washed  sulphides  is  thrown,  as  soon  as  it  is  drained,  into  a  bottle 
which  contains  about  800  c.c.  of  recently  boiled  water,  and  from  which 
the  air  has  been  expelled  by  carbonic  anhydride.  The  bottle  is  well 
shaken  to  break  up  the  precipitate,  otherwise  the  separated  sulphur 
would  partially  protect  the  metallic  sulphide.  A  moderate  quantity 
of  hydrochloric  acid  is  added  (which  need  not  entirely  dissolve  the 
precipitate),  and  then  an  excess  of  iodine  solution  of  known  strength. 
The  residual  free  iodine  must,  without  loss  of  time,  be  titrated  with 
thiosulphate.  The  whole  operation  takes  about  five  minutes.  The 
results  obtained  on  known  quantities  ranged  from  98*8  to  100*2  per 
cent.  In  the  case  of  manganese,  only  about  95  per  cent,  was  ob- 
tained. Cobalt  and  nickel  sulphides  are  not  attacked  by  the  acid 
iodine  solution.  M.  J.  S. 

Valuation  of  Zinc-dust.  By  P.  Weil  (Compt.  rend.,  103,  1013 
— 1014). — The  zinc-dust  is  mixed  with  a  standard  solution  of  cupric 
chloride  containing  10  grams  of  metallic  copper  per  litre,  and  when 
all  the  zinc  has  been  dissolved,  the  liquid  is  poured  off,  strongly 
acidified  with  hydrochloric  acid,  and  the  excess  of  copper  determined 
by  means  of  a  standard  solution  of  stannous  chloride  (Abstr.,  1883, 
509). 

The  copper  solution  is  prepared  by  dissolving  cupric  oxide  (from 
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the  nitrate)  in  hydrochloric  acid,  and  then  adding  ammonia  until  a 
very  slight  turbidity  is  produced.  If  the  substances  are  mixed  in  a 
platinum  dish,  solution  takes  place  rapidly.  If  a  porcelain  dish  is 
used,  a  flat  spiral  of  platinum  wire  must  be  placed  in  the  liquid.  In 
order  to  ascertain  if  all  the  zinc  has  been  dissolved,  the  precipitate 
is  touched  with  a  clean  platinum  wire  ;  if  the  wire  acquires  a  red  or 
black  coating  some  zinc  is  still  undissolved,  but  if  it  remains  bright 
the  reaction  is  complete.  C.  H.  B. 

Detection  of  Mercury  in  Organic  Liquids.  By  A.  Alm^n 
(Arch.  Pharm.  [3],  24,  1031). — This  method  is  a  modification  of 
Reinsch's.  In  the  liquid  mixed  with  8 — 10  per  cent,  hydrochloric  acid 
a  well-ignited  copper  or  better  brass  w^ire  is  immersed,  and  the  whole 
is  heated  gently  during  1|  hours.  The  wire  is  then  white  if  much 
mercury  is  present  or  dirty  grey  if  less  ;  it  is  dried  on  paper,  placed  in 
a  small  glass  tube,  which  is  sealed  off  a  few  mm.  above  the  wire. 
On  carefully  heating  so  as  to  distil  off  the  mercury,  there  appears 
close  to  the  wire  a  reddish-brown  non-volatile  incrustation,  then 
mercury  beads,  beyond  yellow  oil  drops,  and  finally  a  little  water.  A 
lens  or  microscope  may  be  necessary  for  the  examination  of  the 
deposits.  In  the  case  of  urine,  a  considerable  quantity  can  be  heated 
with  aqueous  soda,  with  or  without  sugar  as  a  reducing  agent ;  after 
settling,  the  test  can  be  applied  to  a  portion  of  the  sediment. 

J.  T. 

Separation  of  Mercury  and  Palladium  from  one  another, 
and  from  Lead,  Copper,  and  Bismuth.  By  T.  Rosenbladt 
(Zeit.  anal.  Chem.,  26,  15 — 18). — The  sulphides  of  mercury  and 
palladium  are  soluble  in  potassium  thiocarbonate,  whilst  those  of  lead, 
copper,  and  bismuth  are  insoluble.  A  solution  prepared  by  dissolving 
I  part  of  sulphur  in  2  parts  of  carbon  bisulphide  and  adding  23  parts 
of  aqueous  potash  of  sp.  gr.  1"13,  will  dissolve  20  grams  of  mercuric 
sulphide  per  litre. 

The  mixed  sulphides  are  boiled  for  half  an  hour  with  a  sufficient 
quantity  of  the  thiocarbonate,  and  the  insoluble  sulphides  are  washed 
until  the  filtrate  is  colourless.  From  the  solution,  both  mercury  and 
palladium  may  be  thrown  down  by  hydrochloric  acid,  but  a  stream  of 
carbonic  anhydride  precipitates  the  mercury  only.  The  mercuric 
sulphide  contains  free  sulphur,  which,  after  drying,  may  be  con- 
veniently removed  by  extraction  with  carbon  bisulphide  in  a  Soxhlet's 
apparatus. 

The  results  reported  leave  nothing  to  be  desired  as  regards  accuracy. 

M.  J.  S. 

Estimation  of  Alumina  and  Iron  Oxide  in  Mineral  Phos- 
phates and  Manures.  By  R.  T.  Thomson  (/.  Soc.  Chem.  hid.,  5, 
152 — 154). — After  considering  the  methods  of  separating  the  phos- 
phates of  aluminium  and  iron  from  acid  solutions  containing  these 
substances  in  conjunction  with  calcium  phosphate,  the  author  gives 
a  process  for  determining  these  compounds  in  commercial  phosphates. 
Two  or  three  grams  of  the  substance  is  dissolved  in  hydrochloric 
acid,  evaporated  to  dryness,  the  residue  redissolved  in  hydrochloric 
acid,   diluted,  and  filtered.      Tlie  phosphates   are   then   precipitated 
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either  by  ammonium  acetate  or  by  neutralisation  with  ammonia,  soda, 
or  potash.  In  the  former  case,  a  large  excess  of  acetic  acid  should  be 
used  to  ensure  the  complete  removal  of  the  lime.  The  precipitate  is 
then  collected  on  a  filter  and  washed  repeatedly  with  cold  1  per  cent, 
solution  of  ammonium  nitrate,  containing  di-ammonium  hydrogen 
phosphate  equiv^alent  to  0*05  gram  phosphoric  anhydride  per  litre.  It 
is  then  thoroughly  washed  with  the  same  solution  (hot),  and  finally 
once  with  water,  then  dried,  ignited,  and  weighed.  It  may  then  be 
dissolved  in  hydrochloric  acid,  reduced  with  stannous  chloride,  and 
the  iron  determined  by  standard  potassium  dichromate.  The  result  is 
calculated  to  iron  phosphate,  which  is  subtracted  from  the  weight  of 
the  precipitate,  and  the  remaining  aluminium  phosphate  calculated  to 
alumina.     Test  analyses  gave  good  results. 

If  a  high  result  is  apprehended  from  the  precipitation  of  calcium 
phosphate,  the  precipitate  may  be  dissolved  in  hydrochloric  acid, 
excess  of  caustic  soda  added,  boiled,  and  filtered.  The  iron  in  the 
residue  is  then  determined  volumetrically ;  and  the  alumina  in  the 
filtrate,  after  acidifying  with  hydrochloric  acid,  by  either  of  the  above 
methods.  It  is  advisable  to  add  some  phosphoric  acid  or  ammonium 
phosphate  to  ensure  the  presence  of  an  excess  of  the  former  sufficient 
to  produce  normal  aluminium  phosphate.  When  the  mineral  phos- 
phates contain  fluorides,  it  is  best  to  heat  the  weighed  portion  of  the 
sample  with  concentrated  sulphuric  acid  until  these  compounds  are 
decomposed  and  all  the  hydrofluoric  acid  is  expelled.  The  residue  is 
then  treated  with  hydrochloric  acid  and  the  determination  proceeded 
with.  D.  B. 

Estimation  of  Nickel  in  Ores,  Mattes,   Slags,   &c.    By  T. 

Moore  {Ghem.  Nexus,  54,  300). — After  the  separation  of  copper, 
arsenic,  &c.,  in  the  usual  manner,  the  strongly  acid  solution  is  diluted, 
and  an  excess  of  sodium  phosphate  added  ;  any  precipitate  formed 
is  redissolved  by  the  aid  of  acid.  The  whole  is  boiled,  and  while 
boiling,  sodium  acetate  is  added  until  all  the  iron  phosphate  is  preci- 
pitated, the  boiling  is  continued  for  a  minute,  and  the  precipitate  col- 
lected and  washed  with  hot  water  containing  a  little  sodium  acetate  and 
acetic  acid.  The  filtrate  is  warmed  and  treated  with  potash  and 
bromine.  The  precipitate  is  dissolved  in  warm,  dilute  sulphuric  acid, 
made  strongly  alkaline  with  ammonia,  and  electrolysed.  Metallic 
nickel  is  deposited,  the  small  quantity  of  iron  present  which  has 
escaped  precipitation  floats  about  as  an  insoluble  oxide,  and  does  not 
in8uence  the  results,  whilst  chromium  and  manganese  remain  in 
solution  ;  part  of  the  latter  is  deposited  on  the  anode  as  peroxide 
(compare  Abstr.,  1886,  921).  The  aluminium  remains  with  the  iron. 
When  greater  accuracy  is  required,  the  precipitation  of  the  iron  may 
be  repeated.  D.  A.  L. 

Volumetric  Determination  of  Chromium.  By  W.  J.  Sell 
{Ghem.  News,  54,  299 — 300). — The  author  has  devised  a  method  of 
applying  to  analytical  purposes  the  reaction  between  hydrogen  per- 
oxide and  chromium  oxides  (see  Martinon,  Abstr.,  1886,  984).  The 
aqueous  solution  of  the  substance  to  be  analysed  is  treated  with 
sufficient  potash  to   dissolve  the   precipitate  first  formed,   hydrogen 
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peroxide  is  then  added,  and  the  whole  boiled  briskly  for  at  least  15 
minutes,  the  chromic  acid  is  then  easily  determined  by  any  method  in 
the  resulting  solution  of  the  chromate  formed.  Aluminium  and  zinc 
do  not  interfere  with  the  reaction,  but  with  iron  the  results  are  low. 
The  method  was  devised  before  the  publication  of  the  paper  referred 
to.  Another  use  for  hydrogen  peroxide  is  suggested  for  qualitative 
purposes.  The  ammonium  precipitate  in  group  III  is  dissolved  in 
dilute  nitric  acid,  poured  into  excess  of  potash  containing  hydrogen 
peroxide,  boiled  and  filtered.  The  solution  contains  the  aluminium 
and  the  chromium  as  chromate  ;  the  iron,  &c.,  being  precipitated. 

D.  A.  L. 
Analysis  of  Chrome  Paints.  By  W.  L.  Brown  (Ghem.  News,  54, 
329 — 831). — Mixtures  of  lead  chromate  and  sulphate,  or  chromate, 
sulphate  and  carbonate,  are  treated  with  hydrochloric  acid  for  in- 
soluble adulterants,  whilst  the  solution  is  used  for  the  chromium  and 
sulphuric  acid  determinations.  For  lead,  the  paint  is  decomposed  with 
concentrated  snlphuric  acid,  and  the  lead,  as  in  all  succeeding  cases,  is 
weighed  as  sulphate.  Red  chromate  of  lead  is  decomposed  with 
nitric  acid  and  a  few  drops  of  alcohol  added  to  facilitate  the  solution 
of  the  chromium.  Chrome-green  is  treated  with  hydrochloric  acid ; 
lead,  chromium,  sulphuric  acid,  and  sometimes  iron,  pass  into  solution, 
the  Prussian  blue,  &c.,  remains  as  residue  (it  is  sometimes  slightly 
attacked).  Any  lead  found  in  excess  of  that  required  by  the  chro- 
mium and  sulphuric  acid,  is  regarded  as  carbonate.  Full  details  of 
separation,  &c.,  are  given  in  the  paper.  D.  A.  L. 

Estimate  of  Chromate  in  the  Presence  of  Bichromate.    By 

N.  McCuLLOCH  (Chem.  News,  55,  2 — 3).  As  is  well  known,  the  blue 
coloration  soluble  in  ether  which  results  from  the  action  of  hydrogen 
peroxide  on  chromic  acid  is  only  produced  with  dichromates  in  acidified 
solutions,  or  with  chromates  to  which  acid  has  been  added  in  excess  of 
that  required  to  convert  them  into  dichromates.  The  following  quick 
and  ready  method  for  estimating  chromate  in  the  presence  of  di- 
chromate  is  founded  on  this  basis.  The  substance,  dissolved  in  a  little 
water,  is  mixed  with  a  few  c.c.  of  hydrogen  peroxide  solution  and 
covered  with  a  layer  of  ether,  standard  sulphuric  acid  is  run  in 
gradually  until  after  agitation  the  ether  assumes  a  blue  colour.  From 
the  quantity  of  acid  used,  the  amount  of  chromate  present  is  easily 
calculated.  D.  A.  L. 

Estimation  of  Tin  and  Lead  in  Alloys.  By  0.  Wachsmuth 
(Ghem.  Gentr.,  1886,  491). — For  the  rapid  estimation  of  the  com- 
position of  alloys  of  these  two  metals,  the  author  recommends  the 
determination  of  the  specific  gravities  and  melting  points. 

The  specific  gravities  are  not  sensibly  affected  by  the  small  admix- 
ture of  antimony  (2  to  5  per  cent.),  used  in  preparing  many  alloys. 
The  specific  gravities  and  melting  points  of  mixtures  of  tin  and  lead, 
containing  from  5  to  95  per  cent,  of  each  metal,  are  given. 

G.  F.  C. 

Colour  Reactions  of  Titanic,  Niobic,  Tantalic,  and  Stannic 
Anhydrides.      By   L.    Levy    (Gumjjt.   rend.,   103,    1074—1070).— 
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various  colour  reactions  given  by  these  anhydrides  with  certain 
alkaloids,  phenols,  and  with  hydroxybenzoic  acids  in  presence  of  con- 
centrated sulphuric  acid  are  described.  The  colours  disappear  when 
water  is  added,  except  in  the  case  of  stannic  anhydride,  and  the  sub- 
stances must  be  free  from  nitrates  and  nitrites.  Silica,  alumina,  and 
zinc  and  uranium  oxides  give  no  similar  colour  reactions. 

In  order  to  detect  the  four  anhydrides  when  mixed  together,  the 
substance  is  strongly  heated  with  ammonium  carbonate  to  remove 
nitrites  and  nitrates.  Different  portions  are  then  mixed  with  strong 
sulphuric  acid  and  one  of  the  following  reagents  :  morphine,  a  crim- 
son colour  indicates  titanic  anhydride ;  codeine,  a  mauve  colour  indi- 
cates niobic  anhydride ;  resorcinol,  an  amethyst  colour,  tantalic 
anhydride  (green  if  much  titanic  and  niobic  anhydrides  are  present)  ; 
a-naphthol  and  a  few  drops  of  water,  amethyst  colour,  stannic 
anhydride. 

These  reactions  may  be  used  in  the  reverse  way  to  detect  certain 
alkaloids  and  phenols.  C.  H.  B. 

Colour  Reactions  of  Arsenic,  Arsenious,  Vanadic,  and 
Molybdic  Anhydrides,  and  of  Antimony  and  Bismuth  Oxides. 
By  L.  Levy  {Compt.  rend.^  103, 1195 — 1196). — A  continuation  of  the 
author's  previous  experiments  (preceding  Abstract).  In  most  cases 
the  colours  are  destroyed  or  modified  by  the  addition  of  water. 

Arsenic  anhydride  mixed  with  catechol  gives  a  grey-green  colour, 
which  changes  to  amethyst.  In  this  way  it  can  be  distinguished  from 
phosphoric  anhydride,  which  gives  no  coloration,  and  from  vanadic 
anhydride,  which  gives  a  dark  green  colour,  becoming  paler  on 
addition  of  water.  With  arsenic  anhydride,  resorcinol  and  quinol 
give  respectively  a  sepia  and  a  yellowish  coloration,  and  it  is  evident 
tlierefore  that  this  reaction  may  be  used  to  distinguish  between  these 
three  isomeric  dihydric  phenols. 

Vanadic  anhydride  with  resorcinol  gives  a  dark  green  coloration, 
which  becomes  violet  on  addition  of  water,  and  it  can  be  distinguished 
by  this  reaction  from  molybdic  and  phosphoric  anhydrides. 

Bismuth  oxide  and  catechol  give  a  greenish  coloration,  which 
becomes  deeper  after  the  addition  of  water.  Antimony  oxide  and 
arsenic  anhydride  give  a  flesh  coloration  under  the  same  conditions. 

Arsenites  give  a  flesh  tint  with  catechol,  which  distinguishes  them 
from  the  arsenates,  whilst  a-naphthol  gives  no  coloration  with  any  of 
the  oxides  similar  to  that  which  it  gives  with  stannic  oxide. 

C.  H.  B. 

Post-mortem  Detection  of  Chloroform.  By  C.  Luedeking 
{Amer.  Gkem.  /.,  8,  358 — 361). — The  lungs  or  other  viscera  are  made 
slightly  alkaline  by  sodium  carbonate,  and  heated  on  a  water-bath  in 
a  flask,  through  which  a  current  of  air  is  passing.  The  escaping  gases 
are  passed  through  a  short  length  of  red-hot  tube,  and  then  tested  with 
potassium  iodide  and  starch  paper.  As  the  result  of  six  experiments 
on  dogs  it  is  shown  that  chloroform  may  be  detected  at  least  four 
weeks  after  death,  even  when  the  carcases  have  been  exposed  to  the 
air  at  full  summer's  heat;  during  the  decomposition  no  substances 
are  formed  which  interfere  with  the  above  tests.  H.  B. 
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Estimation  of  Glycerol  in  Wine  and  Beer.  By  Skalweit 
(Cfiem.  Gentr.,  1886,  541). — The  author  isolates  the  glycerol  in  the 
usual  way,  obtaining  it  in  a  concentrated  form,  in  which,  the  aggre- 
gate weight  having  been  determined,  the  percentage  of  glycerol  is 
estimated  by  determining  the  coefficient  of  refraction  in  the  Abbe 
instrument.     Eull  details  are  given.  C.  F.  C. 

Separation  and  Quantitative  Estimation  of  Melitose 
(Raffinose)  in  Cane-sugar.    By  C.  Scheiblee   {Ber.,  19,  2868— 

2874.  Compare  Abstr.,  1885,  962.) — Further  evidence  has  con- 
firmed the  formula  C18H32O16  +  5H2O  for  melitose.  The  best  method 
of  drying  melitose  is  to  place  it  in  a  Liebig's  drying  tube,  heated  at 
70 — 80°  in  a  water- bath,  and  so  arranged  that  a  small  quantity  of  air, 
dried  over  sulphuric  acid,  enters  it  by  a  capillary  tube,  whilst  a  partial 
vacuum  is  maintained  by  a  Bunsen  pump.  After  one  hour's  drying 
under  these  conditions,  so  much  water  is  removed  that  on  raising  the 
temperature  of  the  bath  to  100°  to  complete  the  dehydration,  fusion 
does  not  occur.  Melitose  dried  in  this  way  melts  at  118 — 119"  ;  it  is 
very  hygroscopic,  and  in  a  moist  atmosphere  gradually  absorbs  the 
whole  of  the  water  removed  by  drying. 

The  author  finds  that  melitose  is  far  more  soluble  than  cane-sugar 
in  commercial  absolute  methyl  alcohol,  100  c.c.  of  the  alcohol  dissolv- 
ing 9*5  and  0*4  grams  respectively  at  the  ordinary  temperature ;  on 
this  property  is  based  a  method  for  its  extraction  from  the  molasses  of 
beetroot  sugar.  The  crystalline  product,  dried  as  described,  is  ex- 
tracted with  absolute  methyl  alcohol,  and  the  syrupy  residue  obtained 
on  distilling  off  the  alcohol,  is  taken  up  with  a  little  water,  and  purified 
by  precipitation  with  etliyl  alcohol. 

A  method  for  the  quantitative  estimation  of  melitose  in  cane-sugar 
has  been  devised,  and  is  under  investigation.  According  to  the  details 
given  in  the  paper,  commercial  absolute  methyl  alcohol  is  saturated 
with  cane-sugar  at  a  known  temperature,  and  the  rotatory  power  of 
the  solution  is  determined.  A  known  weight  of  the  impure  cane- 
sugar,  dried  by  the  above  method,  is  then  extracted  by  100  c.c.  of  the 
solution,  the  temperature  being  kept  constant,  and  the  rotatory  power 
is  again  determined.  From  the  increase  in  the  rotation,  the  amount  of 
melitose  present  can  be  calculated.  W.  P.  W. 

Quantitative  Estimation  of  Raffinose  or  Melitose.    By  R. 

Crktdt  {Ber.,  19,  3115 — 3119). — Raffinose  can  be  determined  either 
optically  or  graviraetrically  after  conversion  into  mucic  acid.  In  the 
optical  examination  of  cane-sugar  and  of  rafiinose,  the  amount  is 
calculated  by  the  subjoined  formuloB — 

C  -  0-493A  -p  _  A  -  Z 

0-827  1-57   ' 

in  which  A  =  the  amount  of  direct  polarisation,  B  =  the  polarisation 
at  20°  after  inversion,  C  =  the  difference  between  B  and  A,  Z  =  the 
percentage  of  cane-sugar,  and  R  =  the  percentage  of  raffinose.  This 
method  is,  however,  not  available  in  the  presence  of  other  optically 
active  substances  such  as  dextran  or  invert  sugar.     When  these  are 
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preseut,  raffinose  is  best  estimated  by  converting  it  into  mucic  acid  by 
the  following  process  :  — 

About  5  grams  of  dry  substance  is  treated  with  6'0  c.c.  of  nitric 
acid,  sp.  gr.  1"15,  and  the  mixture  evaporated  to  about  one-third  of  its 
volume  on  the  water-bath.  After  cooling,  a  known  quantity  of  water 
is  added,  and  the  separation  of  the  mucic  acid  assisted  by  the  addition 
of  a  known  weight  of  that  acid,  the  whole  being  well  stirred.  The 
precipitate  is  then  collected  on  a  tared  filter,  dried,  and  weighed. 
The  weight  of  the  raffinose  must  be  estimated  from  that  of  the  mucic 
acid  by  aid  of  an  empirical  table  which  has  been  worked  out  by  the 
author,  but  is  not  given  in  the  paper,  A.  J.   G. 

Detection  and  Determination  of  Lactic  Acid.  By  R.  Palm 
{Zeit.  anal.  Ghem.,  26,  33 — 35). — Lactic  acid,  when  mixed  with  lead 
acetate  and  alcoholic  ammonia,  gives  a  heavy,  granular  precipitate  of 
the  constant  formula  3PbO,2C3H603.  To  examine  an  animal  or  vege- 
table organ  for  free  lactic  acid,  it  is  extracted  with  ether  (if  for  a 
lactate,  acidification  with  sulphuric  acid  precedes  the  extraction  with 
ether),  the  ethereal  solution  is  evaporated  to  a  syrup,  and  this  is 
treated  with  water.  The  filtered  aqueous  solution  is  mixed  with 
lead  acetate,  and  any  precipitate  produced  is  filtered  off.  On  adding 
more  lead  acetate  to  the  filtrate  and  then  alcoholic  ammonia,  the 
lactate  is  thrown  down  free  from  foreign  substances.  It  may  be 
washed  with  alcohol,  in  which  it  is  absolutely  insoluble,  and  the 
amount  of  lactic  acid  in  it  may  be  ascertained  from  the  loss  on  igni- 
tion. Minute  traces  of  lactic  acid  may  be  thrown  down  with  greater 
certainty  by  shaking  the  solution  (prepared  as  above)  with  an  excess 
of  freshly  precipitated  lead  hydroxide.  The  precipitate  produced  in 
either  way  yields  pure  lactic  acid  when  decomposed  by  hydrogen 
sulphide  and  extracted  with  ether.  M.  J.  S. 

Use  of  Turmeric  as  an  Indicator  for  Citric  Acid.   By  F.  Watts 

(/.  8oc.  Ghem.  Ind.,  5,  214 — 215). — When  litmus  is  employed  as  an 
indicator  in  the  determination  of  citric  acid  by  alkalimetry,  the  results 
obtained  are  frequently  too  low,  on  account  of  the  want  of  sharpness 
in  the  reaction.  Warington  (this  Journal,  1875,  925)  recommends 
the  preparation  of  a  special  litmus-paper,  but  even  with  this  precau- 
tion the  difficulty  is  not  entirely  removed.  The  author  has  obtained 
good  results  by  using  tincture  of  turmeric  in  place  of  litmus.  Drops 
of  this  tincture  are  placed  on  a  white  tile,  the  liquid  spreading 
out  in  bright  yellow  films.  The  slightest  excess  of  alkali  causes  the 
development  of  the  well-known  red-brown  colour.  In  using  this 
indicator,  much  time  is  saved  by  employing  litmus-paper  to  determine 
the  near  approach  to  neutralisation,  proceeding  with  the  addition  of 
alkali  until  the  litmus-paper  is  turned  slightly  blue,  and  determining 
the  exact  point  of  neutrality  by  means  of  the  turmeric.  D.  B. 

Determination  of  the  Fatty  Acids  in  Soap.  By  B.  Schulze 
{Zeit.  anal.  Ghem.,  26,  27 — 28). — The  soap  is  decomposed  in  a  conical 
flask  by  dilute  sulphuric  acid.  Ether  is  added  to  dissolve  the  fatty 
acids.     The  aqueous  layer  is  then  removed  by  a  pipette.     Water  is 
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added,  and  is  removed  in  the  same  way  four  times.  A  drop  of  barium 
chloride  throws  down  any  traces  of  sulphuric  acid  still  left.  The 
ethereal  solution  can  then  be  poured  off  alone  on  to  a  filter,  and  the 
determination  completed  as  usual.  M.  J.  S. 

New  Method  of  Estimating  Fat  in  Milk.  By  A.  Cronander 
(Bied.  Gentr.,  1886,  706— 707).— By  the  new  process,  the  fat  in  40  sam- 
ples can  be  estimated  in  six  hours.  100  c.c.  of  milk  is  mixed  and 
shaken  up  for  an  hour  with  10  c.c.  of  aqueous  potash  (100  grams  KHO 
in  500  c.c.  HoO)  and  30  c.c;  of  moist  ether.  After  -I-  to  1  hour,  the 
ether  will  have  dissolved  out  all  the  fat ;  the  several  ethereal  solu- 
tions may  then  be  simultaneously  evaporated  on  a  specially  constructed 
water-bath  at  60—65°,  and  finally  heated  at  80°  for  ^  hour.  To 
measure  the  volume  of  the  fat,  the  flasks  containing  the  fat  are  fitted 
with  corks,  through  which  pass  two  tubes,  of  which  the  one  graduated 
to  fractions  of  cubic  centimetres  passes  only  just  through  the  cork ; 
the  other  passes  nearly  to  the  bottom  of  the  flask.  Water  is  then 
passed  into  the  flask  by  the  longer  tube,  so  that  the  layer  of  fat  rises 
and  fills  the  graduated  tube,  where  it  is  measured.  This  measure- 
ment gives  volume  per  cent.,  from  which  the  weight  per  cent,  is  calcu- 
lated, according  to  the  following  table  : — 

Vol.  p.  c.  Wt.  p.  c. 
2-5  2-22 

3-0  2-67 

3-5  312 

The  results  are  fairly  accurate,  but  as  the  measurement  is  made  at 
35",  the  percentage  is  slightly  low  (O'Ol — 0*05  per  cent.). 

E.  W.  P. 

Butter  Testing.  By  J.  Skalweit  (Anah/st,  11,  90 — 91). — It  is 
suggested  to  employ  dialysis  in  butter  testing,  inasmuch  as  the 
glycerides  of  the  soluble  butter  acids  dialyse  much  more  quickly  than 
Ihe  other  glycerides  contained  in  butter.  The  examination  of  the 
purified  fat  in  an  Abbe's  refractometer  is  recommended  as  especially 
worthy  of  attention.  The  following  tables  gives  the  angles  obtained 
by  examining  various  fats  at  20°,  water  =  1'333 : — 

Butter  olein 1-4635 

Olein  from  commercial  oleic  acid 1*4635 

Oleic  acid 14639 

Genuine  Grloucester  butter  (mean  of  two  experiments)  1*4655 

Cocoa  butter 14680 

Lard ^ 1-4690 

'  Butterine,  Hanoverian  (four  experiments) 1'469.3 — 1*4712 

Butterine,  English 1*4783 

^  ^^  ^      .1   /  refined 1*4748 

Cotton-seed  oil  |  ^^^^^ -^.^^32 

Cod-liver  oil 1-4801 

Linseed  oil    1*4835 

Margarine  oil 1*4680 

Margarine,  1st  quality 1*4692 

D.  A.  L. 


)1.  p.  c. 

Wt.  p.  c. 

1-0 

0-89 

1*5 

1-34 

2*0 

1-78 
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Butter  Testing.  By  H.  Hager  (Ghem.  Centr.,  1886,  495).— The 
author  recommends  the  Reichert-Meissl  method  of  examining  butter, 
the  chief  feature  of  which  is  a  determination  of  the  volatile  fatty 
acids.  The  method  is  simpler  and  more  expeditious  than  Hehner's. 
The  butter  is  filtered  and  5  grams  are  saponified  with  pure  sodium 
hydroxide  (2  grams)  in  presence  of  alcohol  (80  per  cent.).  The 
volatile  fatty  acids  are  separated  by  decomposition  with  sulphuric 
acid  and  distillation,  and  estimated  by  titrating  the  distillate  with 
decinormal  alkali.  The  following  table  gives  the  number  of  c.c.  of 
the  latter  required  to  neutralise  the  distillate  in  the  case  of  certain 
typical  fats  : — 

Normal  butter   26  to  31  c.c. 

Oleomargarine   1*9         ,, 

Cocoa  butter 7'4j         ,, 

Pig's  fat 0-6 

C.  F.  C. 

Butter  Analysis.  By  F.  W.  A.  Woll  (Zeit.  anal.  Ghem.,  26,  28— 
33). — To  ascertain  the  degree  of  accuracy  with  which  the  percentage 
of  true  butter  in  butterine  could  be  determined  by  Kottstorfer's 
and  Reichert's  methods  respectively,  the  author  made  mixtures  of 
"  oleo-oil "  and  genuine  butter,  containing  20,  40,  50,  60,  and  80  per 
cent,  of  the  latter,  and  analysed  each  mixture  by  both  methods.  The 
genaine  butter  employed  being  one  requiring  a  low  percentage  of 
alkali  (222*2 — 223' 2  mgrms.  per  gram),  the  use  of  Kottstorfer's  mean 
value,  227,  indicated  in  all  cases  too  low  a  percentage  of  real  butter, 
the  maximum  error  being  16*1,  and  the  average  error  6*5  per  cent. 
Reichert's  method  (employing  the  mean  factor  7"3)  gave  much  closer 
numbers  (maximum  error  4' 5  per  cent.).  (See  Abstr.,  1879,  406, 
983.) 

A  low  specific  gravity  is  a  valuable  indication  of  adulteration,  most 
of  the  materials  used  in  making  butterine  having  a  sp.  gr.  below 
0"90536,  whilst  that  of  genuine  butter  is  generally  between  0*914 
and  0*912., 

The  results  of  the  examination  of  37  samples  of  batter,  butterine, 
and  butterine  materials  are  given.  M.  J.  S. 

Reichert's  Method  of  Butter  Analysis.  By  H.  B.  Cornwall  and 
S.  Wallace  {Ghem.  News,  54,  315 — 316). — Reichert's  method  is  very 
highly  recommended.  The  authors  recognise  the  fact  that  the  propor- 
tion of  volatile  fatty  acid  varies  considerably  in  different  pure  butters, 
and  are  therefore  of  opinion  that  the  products  of  single  cows  only 
should  be  taken  into  consideration  when  establishing  standards.  From 
this  standpoint  and  from  numerous  observations,  they  consider  that 
the  minimum  standard  should  not  exceed  11  c.c.  of  decinormal  alkali 
consumed  in  Reichert's  method  when  2*5  grams  of  fat  are  employed. 
Moreover,  they  note  that  there  is  no  apparent  connection  between  the 
number  of  c.c.  of  decinormal  alkali  used  and  any  of  the  following  condi- 
tions :  season  of  the  year,  breed,  food,  age  of  cow,  or  time  after  calving. 
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The  autliors'  average  was  13'68  c.c.  decmormal  alkali.  These  results 
and  conclusions  differ  from  those  obtained  by  Munier  (Abstr.,  1883, 
247).  D.  A.  L. 

Carrot  Colour  in  Butter.  By  R.  W.  Moore  (Analyst,  11,  163 — 
164). — When  fat  coloured  with  carrot  is  dissolved  in  carbon  bisul- 
phide and  mixed  with  alcohol,  two  layers  form,  the  carbon  bisulphide 
solution  being  yellow,  the  alcoholic  colourless.  On  adding  a  drop  of 
dilute  ferric  chloride,  insufficient  in  itself  to  colour  the  alcohol,  the 
carbon  bisulphide  becomes  gradually  decolorised,  whilst  the  alcohol 
becomes  distinctly  yellow.  Beef  fat,  mutton  fat,  olive  oil,  lard,  and 
butter  coloured  with  carrot  all  respond  to  this  test.  Natural  un- 
coloured  butter  is  not  decolorised  in  this  manner.  D.  A.  L. 

A  New  Ureometer.  By  J.  Marshall  (Zeit.  physiol.  Chem.,  11, 
179 — 180). — A  new  apparatus  for  the  estimation  of  urea  by  means  of 
the  sodium  hypobromite  method  is  described  and  figured.  It  is  a 
modification  of  that  devised  by  Greene,  the  chief  difference  being  that 
the  graduated  tube  can  be  easily  removed  and  cleaned. 

W.  D.  H. 

Separation  of  Nitrogenous  Substances  by  Means  of  Phos- 
phomolybdic  Acid.  By  A.  Hirschler  (Zeit.  physiol.  Chem.,  11, 
25 — 40). — Phosphomolybdic  acid  precipitates  proteids,  peptones, 
gelatin  xanthine,  guanine,  hypoxanthine,  adenine,  and  creatinine. 
It  does  not  precipitate  aspartic  acid,  leucine,  glycocine,  urea,  or 
creatine.  In  order  to  make  quantitative  analyses  of  nitrogen  by 
Kjeldahl's  method,  it  is  not  necessary  that  the  phosphomolybdic  acid 
should  be  first  removed  if  excess  has  been  employed.  Prote'id, 
peptone,  and  propeptone  are,  moreover,  completely  precipitated  by 
this  reagent;  this  precipitate  does  not  carry  down  with  it  any 
leucine  or  other  substances  which  are  not  usually  precipitated  by 
the  acid. 

Applying  this  method  for  the  detection  and  estimation  of  leucine  in 
peptic  digestion,  the  teaching  of  Hoppe-Seyler  is  confirmed,  namely, 
that  a  small  amount  of  leucine  is  formed  from  proteid  during  that 
process,  but  much  more  slowly  than  in  pancreatic  digestion. 

In  experiments  on  the  composition  of  the  liver  of  animals  (dogs) 
poisoned  by  phosphorus,  it  was  found  that  in  certain  cases  of  typical 
phosphorus  poisoning,  the  formation  of  amido-acids  either  does  not 
take  place  at  all,  or  only  to  a  very  slight  extent.  W.  D.  H. 

Opium  Testing.  By  E.  Dietrich  (Arch.  Pharm.  [3],  24,  1023— 
1024). — 6  grams  of  air-dried  opium  powder  is  macerated  with  60  c.c. 
of  water  with  occasional  shaking  during  12  hours  and  then  filtered ; 
50  c.c.  of  the  filtrate  is  treated  with  2  c.c.  of  normal  ammonia,  well 
mixed  and  immediately  filtered  through  a  ribbed  filter.  44'2  c.c.  of  the 
filtrate,  =  4  grams  of  opium,  is  placed  in  a  tared  Erlenraeyer's  flask 
with  10  c.c.  of  ether  and  agitated  with  a  swinging  motion  for  a  minute  ; 
4  c.c.  of  normal  ammonia  is  now  added,  well  mixed  by  swinging,  and 
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the  flask  allowed  to  remain  six  hours.  The  ether  layer  is  now  care- 
fully passed  through  an  8  cm.  filter ;  10  c.c.  of  ether  is  added  to  the 
flask,  shaken  for  a  moment,  and  also  passed  through  the  filter.  The 
crystals  adhering  to  the  flask  are  washed  down  by  means  of  the 
aqueous  solution  in  the  flask,  which  is  passed  through  the  filter  ;  the 
flask  and  filter  are  then  twice  washed  with  5  c.c.  of  water  saturated 
with  ether.  After  well  draining  both  filter  and  flask,  they  are  dried 
at  100*^,  and  the  contents  of  the  filter  are  brushed  into  the  flask,  which 
is  dried  and  weighed  until  constant.  In  the  case  of  opium  extract, 
3  grams  is  taken,  dissolved  in  42  c.c.  of  water,  allowed  to  remain  for 
an  hour,  treated  with  2  c.c.  of  normal  ammonia  and  filtered  ;  31 '7  c.c. 
of  the  filtrate  (=2  grams  of  extract)  is  treated  as  above  with  10  c.c. 
of  ether  and  4  c.c.  of  normal  ammonia.  In  the  case  of  Tinctura  opii  and 
Tindura  opii  crocata,  50  grams  of  either  is  evaporated  to  one-half,  the 
original  weight  made  up  with  water,  2  c.c.  of  normal  ammonia  added, 
and  filtered  ;  44*2  c.c.  of  the  filtrate  is  treated  as  above.  The  method 
requires  little  time,  is  easily  carried  out,  gives  a  sharp  separation 
of  the  various  constituents,  gives  very  uniform,  results,  and  yields 
almost  the  whole  of  the  morphine.  J.  T. 

Microchemical  Detection  of  Tannin.  By  J.  W.  Moll  (Ann. 
Agronom.,  12,496). — Portions  of  the  plant  cut  into  small  pieces  are 
placed  in  a  saturated  solution  of  copper  acetate  (7  per  cent.)  and 
allowed  to  remain  for  7 — 10  days.  Sections  are  made  and  placed 
in  a  drop  of  acetate  of  iron  of  0*5  per  cent,  strength  for  a  few 
minutes,  they  are  then  washed  with  water  and  transferred  to  a  glass 
containing  alcohol  in  order  to  expel  the  air  and  to  dissolve  out  the 
chlorophyll,  afterwards  they  are  placed  in  glycerol  for  observation. 
The  tannin  is  precipitated  by  the  copper  acetate,  and  the  precipitate 
is  stained  green  or  blue  by  the  iron  salt,  so  that  these  two  classes  of 
tannins  can  be  readily  distinguished.  J.  M.  H.  M. 

Tannin  Determination.  By  E.  B.  (Zeit.  anal.  Chem.,  25,  527 — 
528). — The  author  having  been  unable  to  obtain  the  hide  powder 
required  for  v.  Schroder's  method,  has  employed  a  solution  of 
ferric  acetate,  which,  when  added  in  excess,  throws  down  all  the 
tannin  and  gives  a  clear  filtrate  fit  for  titration  with  permanga- 
nate in  the  usual  way.  The  solution  contained  48*2  grams  of  iron 
alum,  25  grams  of  sodium  acetate,  and  40  c.c.  of  50  per  cent,  acetic 
acid  in  a  litre.  He  requests  chemists  who  are  in  the  habit  of  using 
hide  powder  to  make  comparative  determinations  with  this  precipi- 
tant. M.  J.  S. 

Thalleioquinine  Reaction.  By  E.  Mylius  (Chem.  Centr.,  1886, 
602 — 603). — About  0*01  gram  of  the  salt  to  be  tested  for  quinine  is 
treated  on  a  watch-glass  with  about  the  same  bulk  of  potassium 
chlorate  and  a  drop  of  strong  sulphuric  acid ;  ammonia  is  then  added 
in  excess,  and  the  whole  stirred,  when  the  solution  assumes  a  dark- 
green  colour.  Less  than  a  milligram  of  quinine  can  be  easily  detected 
by  this  reaction.  L.  T.  T. 
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Analysis  of  Pepper.  By  C.  Heisch  (Analyst,  11,  186— 190).— It 
is  noted  that  sand,  &c.,  should  be  regarded  as  an  adulterant  of  ground 
pepper,  since  almost  all  sand  is  removed  when  the  peppercorns  are  pro- 
perly cleansed  before  grinding.  The  organic  matter  of  pepper  should 
consist  of  not  less  than  50  per  cent,  of  starch,  which  is  easily  distin- 
guished under  the  microscope  owing  to  the  smallness  of  the  grains ; 
long-pepper  starch-grains  are,  however,  very  similar  to  rice  starch,  but 
as  long-pepper  costs  nearly  as  much  as  good  black  pepper,  it  would 
scarcely  be  used  as  an  adulterant,  and  rice  with  its  large  proportion 
of  starch  could  not  well  be  mistaken  for  pepper.  Results  of  several 
analyses  of  pepper  are  given,  including  water,  ash,  starch,  alcoholic 
extract,  piperine,  &c. ;  the  starch  being  estimated  by  boiling  with 
10  per  cent,  hydrochloric  acid  for  three  hours  and  polarising.  (With 
regard  to  the  last  point,  compare  Harvey,  this  vol.,  p.  125.) 

D.  A.  L. 

Haematoscopy;  a  new  Method  of  Blood  Analysis.  ByH^NOCQUE 
(Compt.  rend.,  103,  817 — 820). — The  hcematoscope  is  a  small,  wedge- 
shaped  glass  cell  on  which  is  etched  a  millimetre  scale,  by  means  of 
which  the  thickness  of  the  layer  of  liquid  at  any  point  is  ascertained. 
The  blood  to  be  examined  is  placed  without  dilution  in  the  hsemato- 
scope,  and  the  thickness  of  the  layer  which  shows  both  absorption- 
bands  of  equal  intensity  is  determined.  The  percentage  of  oxyhsemo- 
globin  is  then  ascertained  from  special  tables. 

The  time  of  reduction  oi  oxyhaemoglobin  is  determined  by  examining 
the  spectrum  of  the  blood  under  the  thumb-nail.  With  a  direct  vision 
spectroscope  the  first  and  sometimes  the  second  bnnd  of  oxyhaemoglobin 
can  readily  be  seen.  If  a  ligature  is  tied  round  the  phalanx,  the  bands 
gradually  disappear,  and  the  time  required  for  their  disappearance 
after  the  ligature  is  tied,  is  called  the  time  of  reduction.  This  time 
varies  from  25 — 90  seconds,  the  mean  duration  for  a  healthy  person 
in  a  state  of  repose  being  60  seconds. 

Activity  of  reduction  is  measured  in  the  following  manner.  In  a 
healthy  man,  with  blood  containing  about  14  per  cent,  of  oxyhaemo- 
globin, the  time  of  reduction  is  70  seconds,  from  which  it  is  calculated 
that  0'2  per  cent,  of  oxyhaemoglobin  is  reduced  per  second.  This 
quantity  is  taken  as  the  unit  activity  of  reduction,  and  the  activity 
corresponding  with  various  times  of  reduction  and  percentage  of  oxy- 
htemoglobin  as  determined  by  the  methods  just  described  is  obtained 
by  means  of  the  expression — 


.....       J,      1      ■•  quantity  of  oxyhaemoglobin  ^,   ^ 

Activity  of  reduction  e  =  -^ ^-^ — - — \ r-^ x  5. 

time  01  reduction 


C.  H.  B. 
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Distinction  between  Spectral  Lines  of  Solar  and  Terrestrial 
Origin.  By  M.  A.  Cornu  (Phil.  Mag.,  22,  458— 463).— The  dark 
lines  of  the  solar  spectrum  are  of  two  kinds.  Those  of  one  class  (C, 
r,  D,  E,  Gr,  H,  and  the  magnesium  band  b  in  the  green)  are  of  solar 
origin,  and  always  present  the  same  aspect :  others  (A,  B,  and  band  a 
in  the  red)  are  telluric,  produced  by  selective  absorption  in  the 
earth's  atmosphere,  and  become  broader  and  darker  as  the  sun  sinks 
towards  the  horizon.  It  is  by  this  latter  characteristic  that  they 
have  been  chiefly  recognised  hitherto. 

The  author's  method  of  distinction  is  based  on  Fizeau's  principle 
of  the  displacement  of  lines  in  the  spectrum,  when  the  source  of  light 
is  in  a  state  of  absolute  or  relative  motion.  This  displacement  may 
be  connected  with  the  velocity  by  very  simple  expressions,  and  has 
been  used  to  calculate  the  velocity  of  the  source.  In  practice,  the 
method  consists  in  allowing  the  light  from  opposite  edges  of  the  solar 
disc  (where  of  course  the  motions  are  opposed)  to  fall  on  the  slit  of 
the  spectroscope ;  the  telluric  lines  remain  steady,  while  the  solar 
lines  appear  to  move.  The  motion  is  easily  detected  by  noting  the 
position  of  any  line  with  respect  to  one  of  the  particles  of  dust  always 
found  on  the  cross-wires.  It  becomes  still  more  sensible  when,  by  an 
arrangement  which  is  figured  and  described,  the  collecting  lens  is 
caused  to  oscillate  two  or  three  times  a  second,  so  as  to  throw 
opposite  edges  of  the  sun's  image  alternately  upon  the  slit.  The 
solar  lines  are  then  distinguished  at  a  glance. 

The  method  has  been  applied  to  the  anatomy  of  band  a,  and  to 
ascertaining  the  telluric  origin  of  some  lines  beyond  ^,  and  the  solar 
origin  of  Kirchhoff's  line  1474.  Since  this  line  oscillates,  the  vapour 
producing  it  must  be  carried  round  by  the  sun's  rotation. 

Ch.  B. 

Spectrum  of  Germanium.  By  G.  Kobe  (Ann.  Phys.  Ghem.  [2], 
29,  670 — 671). — The  author  has  examined  the  spectrum  of  germanium 
by  viewing  in  a  six-prism  spectroscope  the  spark  of  an  induction- 
coil   taken   between   terminals  of   platinum   and    germanium.      The 
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6336  -0 

_ 

5131  -0 

Bright,  diffused. 

6020  0 

very  sharp 

4813  -0 

Ditto. 

5892-0 

ditto 

4742  0 

Ditto. 

5255-5 

— 

4684-5 

Sharp,  faint. 

5228  -5 

— 

4291  -0 

Faint,  diffused. 

5209  -0 

— 

4260  -5 

Ditto. 

5177-5 

bright,  diffused 

4225  -5 

— 

5134- 0 

4178  0 

Ditto. 
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position  of  eacli  line  was  determined  by  micrometric  measurements  of 
its  distance  from  two  neighbouring  solar  lines.  The  results  are  con- 
tained  in  the    table   (p.  313),  in  which  wave-lengths  are  given  in 

W'  "'*''^-  ,  A.  H.  F. 

Fluorescence  of  the  Pigments  of  Fungi.  By  A.  Weiss  (Ghem. 
Centr.,  1886,  670—671). — The  fluorescence  of  alcoholic  extracts  of 
fungi  was  examined  by  means  of  a  cone  of  light.  All  gave  a  greater 
or  less  fluorescence,  which  was  green  with  yellow  or  brown-coloured 
fungi,  and  blue  with  red  or  violet-coloured  fungi.  The  ochre-yellow 
colouring  matters  of  some  Agaricinae  give,  however,  a  sky-blue,  and 
the  red  colouring  matter  of  the  heads  of  Ammanita  muscaria,  a  green 
fluorescence.  The  spectrum  of  the  blue  fluorescent  colouring  matters 
of  Russula  shows  a  wide,  very  characteristic,  black  absorption-band 
in  the  green  and  yellow,  a  feeble  one  between  the  lines  E  and  F,  and 
a  total  absorption  of  the  violet  to  the  line  Gr.  The  green-yellow 
band  agrees  in  position  with  the  band  which  is  seen  in  the  spectrum 
of  a  living  red  peony  leaf,  and  also  with  that  given  by  the  blue 
colouring  matter  of  many  CampanulsB,  after  treatment  with  sulphuric 
acid.  The  more  intense  the  colour  of  the  extract,  the  more  the 
absorption  extends  towards  the  red,  so  that  with  a  thick  layer  of 
liquid  the  whole  of  the  green  and  yellow  is  absorbed.  The  absorption 
in  the  violet  is  similar  to  that  given  by  the  red,  blue,  and  violet  leaf 
colouring  matters  of  the  Phanerogamse.  The  green  fluorescent 
colouring  matters  of  fungi  show  a  feeble  absorption-band  between  E 
and  F,  and  a  wide  absorption  of  the  violet  end  of  the  spectrum,  some- 
times even  the  entire  end  of  the  spectrum  as  far  as  h  is  absorbed. 

G.  H.  M. 

New  Secondary  Element.  By  M.  Kalischer  {Phil.  Mag.,  21, 
164). — The  element  consists  of  iron  (or  carbon)  and  amalgamated 
lead  in  contact  with  mercury,  in  a  solution  of  lead  nitrate.  When 
charged,  the  iron  (as  anode)  becomes  passive  and  coated  with  lead 
peroxide,  which  protects  it  from  the  liquid.  During  discharge  the 
peroxide  is  reduced.  Electromotive  force  on  open  circuit  =  2  to 
2-5  volts ;  on  closed  circuit  =  1-8  volts,  falling  slightly  after  a  time. 
The  lead  plate  must  be  occasionally  renewed.  Ch.  B. 

Electromotive  Force  of  a  Constant  Voltaic  Cell  with 
Moving  Plates.  By  A.  P.  Laurie  {Fhil.  Mag.,  21,  409—415).— 
Before  accepting  measurements  of  electromotive  force  it  must  be 
shown,  by  analysis  of  the  products  found  in  the  cell,  to  what  re- 
actions it  is  really  due.  This  can  only  be  done  when  the  current  is 
passed  for  a  long  time,  since  the  electromotive  force  observed  by  an 
electrometer,  or  by  connecting  for  a  short  time  through  a  high- 
resistance  galvanometer,  may  be  really  due  to  impurities  in  the  metal, 
or  to  a  film  of  gas  or  oxide  on  its  surface.  Hence  may  arise  the  want 
of  agreement  in  some  cases  between  the  electromotive  forces  observed 
by  Wright  and  those  calculated  by  him  from  the  thermal  data. 

It  is  well  known  that  the  fall  in  electromotive  force  of  a  cell  when 
the  circuit  is  closed,  due  to  alterations  in  the  layers  of  liquid  m  con- 
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tact  with  tlie  plates,  may  be  prevented  by  keeping  the  liquid  in 
motion.  The  author  has  measured  the  electromotive  force  of  cad- 
mium and  platinum  immersed  in  iodine  solution,  by  means  of  a 
galvanometer,  and  finds  that  it  remains  constant  for  a  long  time 
when  the  cadmium  plate  is  kept  moving  by  clockwork.  Its  initial 
value  was  1"084  volts  (by  the  electrometer  1"076  volts).  After  two 
hours,  it  fell  to  1"067  volts  (by  the  electrometer  1-072  volts). 

Ch.  B. 

Electromotive  Force  of  Voltaic  Cells  having  an  Aluminium 
Plate  as  Electrode.  By  A.  P.  Laurie  {FUl.  Mag.,  22,  218—216). 
— Wright  (Abstr.,  1885,  721)  has  found  that  the  electromotive  force 
(0'538  volt)  of  zinc-aluminium  cells  (zinc  in  zinc  sulphate,  aluminium 
in  potash  alum)  is  opposite  in  direction  to  that  calculated  from  the 
thermal  data  (0*938  volt)  ;  so  also  for  other  aluminium  cells.  The 
author  attributes  these  contradictory  results  to  the  well-known  pro- 
perty of  aluminium  in  contact  with  air  or  water  of  becoming  coated 
with  oxide ;  and  states  that  the  abnormal  electromotive  force 
(measured  by  an  electrometer)  is  reduced  to  0*14  volt  on  cleaning 
the  aluminium  with  sand-paper.  When  the  aluminium  plate  is 
amalgamated,  the  electromotive  force  becomes  normal,  and  equal  to 
0*46  volt ;  and  the  plate  is  speedily  covered  with  a  growth  of  oxide. 
Two  aluminium  wires,  one  cleaned,  the  other  amalgamated,  placed 
in  a  solution  of  aluminium  sulphate,  give  an  electromotive  force 
=  1-08  volts. 

Wright  in  reality  measured  the  electromotive  force  between 
aluminium  oxide  on  an  aluminium  plate  and  zinc  ;  and  the  value 
obtained  was  probably  due  to  the  heat  of  formation  of  zinc  sulphate — 
that  of  aluminium  sulphate  +  that  of  aluminium  oxide  —  that  of 
water.  Ch.  B. 

Electrical  Resistance  of  Soft  Carbon  under  Pressure.    By 

T.  C.  Mendenhall  {FUl.  Mag.,  22,  358— 363).— The  author  describes 
experiments  on  this  much  disputed  point,  which  prove,  in  his  opinion, 
that  a  decided  diminution  occurs  in  the  resistance  of  carbon  when  it 
is  submitted  to  pressure,  independently  of  any  change  in  surface- 
contact  between  the  carbon  and  the  electrodes  through  which  the 
current  is  introduced.  For  hard  carbon,  the  change  is  slight,  but 
greater  that  can  be  accounted  for  by  any  heating  effect. 

A  disc  of  soft  carbon,  such  as  that  used  in  Edison's  tasimeter, 
showed  a  very  great  diminution  in  resistance  when  compressed 
between  two  columns  of  mercury.  A  pressure  of  5  mm.  of  water 
caused  a  decided  deflection  in  a  sensitive  galvanometer  in  circuit ; 
and  a  pressure  of  50  mm.  of  mercury  reduced  the  resistance  to  one-half. 
If  the  initial  pressure  was  considerable,  the  disc  only  slowly  recovered 
its  normal  resistance  after  its  removal. 

Since  hard  carbon  is  much  more  porous  than  soft,  the  change 
should  have  been  less  with  the  latter  than  with  the  former,  were  the 
action  entirely  at  the  surface.  Ch.  B, 

Electrolysis  of  Silver  and  of  Copper,  and  the  Application  of 
Electrolysis  to  the   Standardising   of    Electric   Current  and 
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Potential  Meters.  By  T.  Gray  {Phil.  Mag.,  22,  389— 414).— This 
paper  is  chiefly  of  physical  importance.  The  following  points  are, 
liowever,  of  general  interest. 

When  the  highest  accuracy  is  I'equired  in  electrochemical  measure- 
ments,  silver  solutions  are  to  be  preferred  to  copper  solutions;  for 
although  silver  obtained  by  electrolysis  is  apt  to  be  less  coherent  and 
less  easy  to  manipulate  than  copper,  it  is  not  liable  to  oxidation  and 
corrosion  by  the  liquid.  In  ordinary  measurements,  however,  copper 
is  preferable. 

In  all  cases  thorough  cleaning  of  the  plates  is  of  supreme  import- 
ance ;  the  best  methods  of  effecting  this  are  described  at  considerable 
length. 

The  size  of  the  plates  may  vary  within  moderate  limits  for  silver, 
and  within  wide  limits  for  copper,  without  affecting  the  quality  of  the 
deposit,  and  rendering  the  processes  of  washing  and  weighing  more 
difficult.  For  silver  electrolysis,  the  author  recommends  a  5  per  cent., 
or  at  most  10  per  cent.,  solution  of  silver  nitrate,  and  a  cathode  plate 
of  not  less  than  200,  nor  more  than  600  sq.  cm.  of  surface  per  ampere 
of  current.  When  the  cathode  is  too  small,  the  deposited  metal  is  not 
adherent,  and  tends  to  grow  out  in  crystals,  especially  from  any  sharp 
edge  or  corner.  An  anode  plate  slightly  larger  than  the  cathode  is 
recommended;  it  should  have  a  surface  of  at  least  400  sq.  cm.  per 
ampere.  Very  small  anode  plates  become  black  and  spongy,  and  gas  is 
evolved  from  the  surface ;  but  when  the  plates  are  large  they  remain 
bright,  and  may  be  weighed  as  a  check  on  the  weight  of  the  cathode. 
When  a  silver  anode  has  not  been  properly  cleaned,  the  outer  layer 
of  metal  is  not  dissolved,  but  remains  as  a  loose  skin.  Between 
successive  experiments,  silver  plates  should  be  heated  to  redness  in  a 
spirit  flame. 

For  the  electrolysis  of  copper  sulphate,  the  cathode  plate  should 
have  a  surface  of  at  least  20  sq.  cm.  per  ampere  for  short  experiments, 
or  50  for  experiments  lasting  some  hours.  The  anode  should  expose 
at  least  40  sq.  cm.  of  surface  per  ampere  ;  but  the  minimum  size  depends 
greatly  on  the  degree  of  saturation  of  the  copper  solution.  When 
this  plate  is  too  small,  the  passage  of  the  current  may  be  completely 
stopped  after  a  time,  owing  to  the  metal  becoming  coated  either  with 
finely  crystalline  copper  sulphate  or  with  oxide.  The  loss  from  the 
anode  never  exactly  equals  the  gain  of  the  cathode ;  but  when  the 
current  density  does  not  exceed  g^^o^h  of  an  ampere  per  sq.  cm.,  the 
anode  may  be  weighed  as  a  control.  It  never  becomes  black  and 
inelastic  like  a  silver  anode  ;  in  other  respects  the  two  behave  in  a 
similar  way. 

The  densityof  the  copper  sulphate  solution  may  vary  between  1*05  and 
1'18.    With  weak  solutions,  the  deposited  copper  is  not  very  coherent. 

A  source  of  error  in  using  copper  lies  in  its  corrosion  by  the  liquid. 
This  error  is  always  trifling,  and  is  a  minimum  for  densities  between 
11  and  1'15.  Copper  plates  are  more  readily  corroded  by  neutral 
sulphate  of  copper  solution  than  by  a  solution  containing  even  5  per 
cent,  of  sulphuric  acid ;  and  the  action  appears  to  be  greater  in  a  coll 
when  the  current  is  flowing  that  when  it  is  not.  A  plate  of  copper 
immersed  in  pure  sulphate  solution  at  first  loses  weight  by  corrosion ; 
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after  a  time  it  increases  in  weight  owing  to  oxidation,  and  the 
increase  finally  becomes  rapid  owing  to  the  formation  of  hydrated 
oxide. 

The  author  gives  0'000o287  gram  as  the  trne  amount  of  copper 
deposited  by  one  coulomb  of  electricity.  But  for  simple  measure- 
ments of  current  the  value  may  be  taken  as  0*000329  when  the 
cathode  has  a  surface  of  50  sq.  cm.  For  other  sizes,  this  number  may 
be  corrected  by  means  of  a  curve  which  is  given.  Direct  determina- 
tions of  the  constant  for  silver  were  not  very  successful ;  but  they  seem 
to  confirm  the  results  obtained  by  Kohlrausch  and  by  Lord  Rayleigh. 

Ch.  B. 

Electrolytic  Polarisation  produced  by  Small  Electromotive 
Forces.  By  C.  Feomme  (Ann.  Phys.  Chem.  [2],  29,  497—644).— 
The  polarisation  of  platinum  plates  in  dilute  sulphuric  acid  was 
measured  during  the  flow  of  the  polarising  current,  which  was  always 
so  small  as  to  produce  no  visible  evolution  of  gases.  Two  forms  of 
electrolytic  cell  were  employed,  the  first  open,  containing  two  pla- 
tinum electrodes  in  cells,  joined  by  a  tube  containing  a  third,  and  a 
second  form  in  which  there  were  four  equidistant  electrodes  con- 
tained in  a  glass  tube.  The  acid  employed  varied  in  strength  from 
1  per  cent,  to  3  per  cent.,  the  amount  of  dilution  not  being  found  to 
produce  any  observable  result.  With  the  latter  form  of  cell,  the  two 
middle  electrodes  were  joined  to  the  battery  through  a  variable 
resistance,  the  two  outer  plates  being  for  the  purpose  of  measuring 
the  potentials  of  the  others  by  connection  with  a  quadrant  electro- 
meter. In  the  first  set  of  experiments,  it  was  found  that  the  maximum 
polarisation  had  occurred  by  the  time  the  electrometer  could  be  read, 
and  the  difference  of  potential  was  nearly  equal  to  that  obtained  by 
joining  the  battery  directly  to  the  electrometer.  Experiments  with  the 
open  voltameter  led  to  the  conclusion  that  the  difference  of  potentials 
between  the  plates  remained  nearly  constant  from  the  instant  of 
making  the  current,  but  that  the  polarisation  of  the  oxygen  plate 
continuously  increased,  whilst  that  of  the  hydrogen  plate  decreased. 
In  a  voltameter  free  from  air,  the  changes  were  similar,  but  in  an 
opposite  direction.  The  influence  of  a  previous  polarisation  of  the 
electrodes  was  examined,  the  battery  being  joined  first  in  the  same 
direction,  and  secondly  in  the  reverse  direction  to  that  of  the  former 
current,  and  also  the  effect  of  polarisation  of  only  one  of  the  elec- 
trodes, this  being  effected  by  introducing  temporarily  a  third  electrode, 
and  using  it  as  an  anode  or  cathode  as  required.  By  raising  an 
electrode  gradually  out  of  the  liquid,  the  effect  of  change  of  area  was 
examined,  and  it  was  found  that  if  either  anode  or  cathode  were 
raised  so  as  to  lessen  its  area  of  immersion,  its  polarisation  was 
increased  at  the  expense  of  the  other. 

Many  other  similar  experiments  were  made,  but  without  leading  to 
any  general  conclusions,  the  author  intending  to  extend  the  investi- 
gation, using  gold  and  silver  electrodes.  A.  H.  F. 

Expansion  of  Mercury   between   0°   and  —39°.    By  W.  E. 

Ayrton  and  J.  Perry  {Phil.  Mag.,  22,  325 — 327). — By  comparing 
the  indications  of  a  mercurial  thermometer  with  those  of  a  specially 
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constructed  air  thermometer  (figured  and  described),  the  authors 
have  found  that  the  expansion  of  mercury  from  its  freezing  point  to 
0°  C.  is  quite  uniform ;  and  that  there  is  no  critical  point  as  in  the 
case  of  water.  Very  great  contraction,  however,  takes  place  when 
mercury  passes  from  the  liquid  to  the  solid  state.  Ch.  B. 

Heats  of  Formation  of  Potassium  Alkyl  Oxides.  By  de  For- 
CRAND  {Gompt.  rend.,  104,  68 — 71). — Potassium  propyl  oxide,  C3H7OK, 
is  obtained  from  normal  propyl  alcohol  in  the  same  way  as  the 
methoxide  and  ethoxide.     Heat  of  solution  at  12 — 16°  =  4-14'92cal. 

CsHsO  liq.  +  iKsO  solid  =  CsH^OK  solid 

-f  ^HsO  solid develops  +  22-55  cal. 

CsHsO  liq.   +  KHO  solid  =  C3H7OK  solid 

+  H2O  solid „         +    2-06    „ 

C3H7OK  solid  +  H2O  liq.  =  CaHsO  liq.  + 

KHO  solid „        -    0-63    „ 

CsHgO  liq.  +  K  solid  =  C3H7OK  solid  + 

H  gas „         -f  35-93    „ 

C3H7OK  solid  +  7^C3H80  liq.  =  CaH^OK 

diss,  in  nCaHsOH  liq „         +  1175    „ 

Potassium  isohutyl  oxide,  C4H9OK,  is  obtained  from  fermentation 
isobutyl  alcohol  in  a  similar  manner,  and  alters  very  rapidly  when 
exposed  to  air.  Heat  of  solution  +17*16  cal.  The  thermal  dis- 
turbances resulting  from  the  reactions  corresponding  with  those  given 
in  the  case  of  the  preceding  compound  are  +20-15  cal. ;  —0-34!  cal. ; 
+  1-76  cal. ;   +33*53  cal. ;  and  +8*89  cal.  respectively. 

Potassium  amyl  oxide,  C5H11OK,  forms  white,  silky  crystals,  which 
alter  rapidly  when  exposed  to  air.  It  was  prepared  from  fermentation 
amyl  alcohol.  Heat  of  solution  +13-98  cal.  The  thermal  dis- 
turbances corresponding  with  the  five  reactions  given  above  are 
+  23-27  cal. ;   +278  cal.;   -1-35  cal.;   +36*65  cah  ;   +8-59  cal. 

The  values  obtained  with  these  three  compounds  agree  closely  with 
those  previously  obtained  with  the  methyl  and  ethyl  derivatives.  The 
diiferences  are  greatest  in  the  case  of  the  heats  of  solution  of  the 
solid  compound  in  an  excess  of  the  corresponding  alcohol,  and  these 
differences  indicate  a  greater  or  less  degree  of  dissociation  of  the  poly- 
alcoholic  alcoholates. 

The  following  table  shows  the  heats  of  formation  of  these  com- 
pounds from  their  elements.  The  values  agree  closely  except  in  the 
case  of  the  last  two  compounds,  which,  however,  are  not  derived 
from  normal  primary  alcohols  : — 

K  solid  +  H  gas  +  0  gas  =  HOK  solid. .      develops  +  104.-32  cal. 
K  solid  +  C  (diamond)   +   H3    gas  +  0 

gas  =  CH3OK  solid   „         +  10011     „ 

K  solid  +  C2  (diamond)  +  H5  gas  +  0  gas 

=  C2H5OK  solid „         +106-18    ., 

K  solid  +  C3  (diamond)  +  H7  gas  +  0  gas 

=  C3H7OK  solid „        +  102*95    „ 
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K  solid  +  C4  (diamond)  +  Hg  gas  +  0  gas 

=  C4H9OK  solid develops  +  117-55  cal. 

K  solid  +  C5  (diamond)  +  Hu  gas  +  0  gas 

=  CsHnOK  solid „        +  129-67    „ 

C.  H.  B. 

Heat  of  Formation  of  Sodium  Alkyl  Oxides.  By  de  Foe- 
CRA'SD  {Compt.  reiic?.,  104,  169 — 172). — Sodium  propyl  oxide  is  obtained 
in  white,  deliquescent  crystals  by  dissolving  sodium  in  propyl  alcohol 
and  heating  the  product  at  200°  in  a  current  of  dry  hydrogen.  Heat 
of  solution  + 13'50  cal.  A  solution  of  the  metal  in  excess  of  propyl 
alcohol,  when  allowed  to  evaporate  in  dry  air,  deposits  crystals  of  the 
compound  PrONa  -h  2PrOH,  analogous  to  the  compounds  obtained 
under  similar  conditions  with  the  methoxide  and  ethoxide. 

Sodium  isohutyl  oxide  is  obtained  in  a  similar  manner  in  white, 
deliquescent  crystals,  which  alter  slightly  in  dry  air.  Heat  of  solution 
at  +10°  =  14-25  cal.  If  sodium  is  dissolved  to  saturation  in  isobutyl 
alcohol  at  150°  and  the  liquid  allowed  to  cool,  it  deposits  crystals  of 
the  trialcoholate,  C4H90Na  +  3C4H9OH.  The  heat  of  solution  of  this 
compound  is  +17-31  cal.,  and  hence 

CiHgONa  solid  +  3C4H9OH  liq.  =  C4H90ISra,3C4H90H  solid 

develops  +  5'56  cal. 

Sodium  amyl  oxide,  prepared  in  a  similar  manner,  alters  when 
exposed  to  dry  air,  although  not  to  the  same  extent  as  the  potassium 
compounds.  Heat  of  solution  =  +14-21  cal.  An  alcoholate, 
CsHuONa  +  2C5H11OH,  can  be  obtained  in  crystals. 

The  table  contains  the  thermal  disturbances  corresponding  with  the 

following  five  reactions,  and  the  last  column  gives  the  heats  of  forma- 

,  tions  of  the  solid  compounds  from  the  solid  and  gaseous  elements. 

The  corresponding  values  for  the  hydroxide,  methoxide,  and  ethoxide 

are  also  given  : — 


(1.)   ROH  liq.  +  ^NaaO  solid 
(2.)  ROH  liq.  +  NaHO  solid 
(8.)  RONa  solid  +  H2O  liq. 
(4.)   ROH  liq.  +  Na  solid 
(5.)  RONa  solid  +  nROH  liq. 


RONa  solid  +  i-H^O  solid 
RONa  solid  +  H2O  solid. 
ROH  liq.  +  NaHO  solid. 
RONa  solid  +  H  gas. 
RONa  diss,  in  nUOR  liq. 


Hydroxide 

Methoxide 

Ethoxide 

Propyl  oxide. . . . 
Isobutyl  oxide  . . 
Amyl  oxide 


+  18-52 
+ 18  -32 
+  17-35 
+  17-66 
+  16-76 
+  16-71 


+  1-43 
+  1-32 
+  0-25 
+  0-65 
-0-25 
-0-30 


3. 


+  0-00 
+  0-09 
-1-19 
+  0-78 
+  1-68 
+  1-73 


+  33-30 
+  33-19 
+  32-13 
+  32-52 
+  31-62 
+  31-57 


+  9-78 
+  15-01 
+ 12  -40 
+   9-83 


+  102-30 
+  95-22 
+  102-73 
+  99-56 
+  115-66 
+ 124  -58 


The  variations  in  the  values  are  similar  to  those  previously  observed 
in  the  case  of  the  corresponding  potassium  compounds. 

C.  H.  B. 
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Potassium  Glyceroxide.  By  de  Forcrand  (Gompt.  rend.,  104, 
116 — 118). — 92  parts  of  glycerol  are  added  to  a  concentrated  solution 
of  30"1  parts  of  potassium  in  absolute  ethyl  alcohol.  Combination 
takes  place  rapidly,  and  the  compound  C3H7K03,BtOH  separates  in 
transparent  lamellae,  which  seem  to  belong  to  the  orthorhombic  or 
monoclinic  system.  A  further  quantity  of  the  crystals  can  be  obtained 
by  concentrating  the  mother-liquor ;  they  are  rapidly  decomposed  by 
moist  air. 

The  heat  of  solution  of  the  compound  in  water  is  —  0'06  cal. 
C3H8O3  liq.  4-  KOH  solid  +  EtOHliq.  =  H2O  solid  +  C3H703K,EtOH 
solid,  develops  +18*58  cal. 

When  heated  at  120°  in  a  current  of  dry  hydrogen,  the  crystals 
lose  alcohol  and  yield  the  glyceroxide  C3H7O3K.  The  heat  of  solution 
of  this  compound  at  +15°  is  +0*18  cal. 

C3H8O3  liq.  +  KHO  solid  =  C3H7O3K  solid 

+  H2O  solid develops  +  15*84  cal. 

C3H7O3K  sol.  +  EtHO  liq.  =C3H703K,EtOH 

solid    „         +     2-69    „ 

C3H8O3  liq.  +  iKaO  solid  =  C3H7O3K  solid 

+  iHaO  solid „         +  36-33    „ 

CaHsOa  liq.  +  K  solid  =  C3H7O3K  solid  + 

Hgas „         +  49-71    „ 

The  last  value  is  higher  than  that  obtained  in  the  case  of  the 
sodium  compound,  and  approaches  the  corresponding  value  for 
phenol. 

C3H8O3  liq.  +  EtOK  diss,  in  nEtHO  liq.  = 

C3H703K,EtOH  diss,  in  nMOK  liq develops  +  3-17  cal. 

The  direct  formation  of  the  simple  glyceroxide  would  likewise  be 
exothermic,  but  the  development  of  heat  (  +  0-46  cal.)  would  not  be 
so  great. 

The  values  for  potassium  glyceroxide  and  its  alcoholate  are  higher 
than  those  for  the  sodium  compounds,  except  in  the  case  of  the  heat 
developed  by  the  union  of  the  glyceroxide  with  the  alcohol.  This 
last  result  agrees  with  the  fact  that  the  alcoholate  of  potassium 
glyceroxide  rapidly  loses  alcohol  over  sulphuric  acid,  whilst  the 
sodium  compound  does  not  alter.  The  heats  of  formation  of  the  two 
compounds  from  their  elements  are — 

C3  (diamond)  +  H7  gas  +  03gas  +  Na  solid 

=  CsR.O.^a.  solid    develops  +  209'42  cal. 

C3  (diamond)  +  H7  gas  +  O3  gas  +  K  solid 

=  C3H7O3K  solid „        +  215-23    „ 

C.  H.  B. 
Thermal  Properties  of  Ether.  By  W.  Ramsay  and  S.  Foung 
(Proc.  Boy.  Soc,  40,  381 — 382). — In  continuation  of  experiments  on 
the  physical  constants  of  ethyl  alcohol,  the  authors  have  made  a 
similar  study  of  ether,  and  numerical  values  have  been  obtained  for 
the  expansion  of  this  liquid,  the  pressure  of  its  vapour,  and  its  com- 
pressibility in  the  gaseous  and  liquid  states.       From  these  results,  the 
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densities  of  the  saturated  vaponr  and  tlie  heats  of  vaporisation  have 
been  deduced ;  the  range  of  temperature  of  the  observations  is  from 
—  18°  to  223°.  The  saturated  vapour  of  ether,  like  that  of  alcohol,  has 
an  abnormal  density,  increasing  with  rise  of  temperature  and  corre- 
sponding rise  of  pressure.  The  critical  temperature  of  ether  seems  to 
be  194°,  the  critical  pressure  35-61  atmospheres ;  the  volume  occupied 
by  1  gram  of  the  substance  at  184°  is  3' 6  to  4  c.c.  V.  H.  V. 

Vapour-tension  of  Water  from  Salt  Solutions.    By  W.  W. 

J.  NicOL  {Phil.  Mag.,  22,  502—516).  In  1835,  Legrand  {Ann.  Chim. 
Phys.,  59,  423)  examined  the  effect  of  various  salts  in  solution  on 
the  boiling  point  of  v^^ater,  and  found  that  salts  might  be  divided 
into  those  for  which  the  quantity  of  salt  necessary  to  produce  a 
rise  of  one-half  degree  diminishes  with  the  concentration  (NaCl, 
KCl,  &c.)  ;  those  for  which  this  quantity  is  fixed  (KCIO3)  ;  those  for 
which  it  increases  with  the  concentration  (NaNOa,  KNO3,  &c.)  ;  those 
for  which  it  first  diminishes,  then  is  constant  for  a  few  degrees,  and 
finally  increases  rapidly  up  to  the  point  of  saturation.  The  last  was 
the  most  general  case. 

Legrand's  results  were  incomplete  and  defective,  in  so  far  that  the 
temperature  was  variable.  Wullner's  experiments  {Ann.  Phys.  Ghem., 
110,  564)  have  added  little  to  the  subject.  In  the  author's  experi- 
ments, the  temperature  was  kept  constant,  and  the  tension  of  the 
vapour  observed.  Four  salts,  NaCl,  KCl,  NaNOg,  and  KNO3,  which 
crystallise  without  water,  were  examined  as  follows :  From  2  to  25 
molecular  proportions  of  the  salt  were  dissolved  in  100  molecular 
proportions  of  water,  and  the  solution  heated  to  boiling  under 
diminished  pressure  in  a  flask  provided  with  a  condenser,  and  con- 
taining a  large  quantity  of  zinc  to  prevent  superheating.  The 
pressure  was  then  allowed  to  rise  slowly  until  the  boiling  point, 
measured  by  a  thermometer  with  its  bulb  completely  immersed  in  the 
liquid,  rose  to  70°.  At  intervals  of  5°  from  70°  to  95°,  the  pressure 
was  observed,  and  the  difference  between  this  pressure,  p',  and  the 
vapour-tension  of  pure  water,  p,  at  the  same  temperature,  also 
measured   by  a   submerged   thermometer,   showed   the   "restraining 

effect "  of   n  molecules   of   the  salt.     The  quantity  P  ~  P    was  the 

restraining  effect  for  each  molecule  at  the  particular  temperature. 
Tables  of  these  values  for  the  various  temperatures  are  given,  and 
from  these  the  following  conclusions  may  be  drawn. 

The  restraining  effect  of  each  salt  molecule  increases  with  the  con- 
centration in  the  case  of  sodium  chloride,  and  less  markedly  so  in  the 
case  of  potassium  chloride.  For  sodium  nitrate,  it  diminishes  as  con- 
centration increases,  and  still  more  so  for  potassium  nitrate. 

Rise  of  temperature  diminishes  the  restraining  effect  of  sodinm 
chloride,  leaves  that  of  potassium  chloride  unaffected,  increases  that 
of  sodium  nitrate,  and  still  more  increases  that  of  potassium  nitrate. 

When  both  temperature  and  concentration  increase,  the  salts  form 
the  same  series;  that  is,  there  is  diminution  of  the  restraining  effect  of 
sodium  chloride,  less  of  that  of  potassium  chloride,  little  or  none  of  that 
of  sodium  nitrate,  but  marked  increase  of  that  of  potassium  niti-ate. 
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When  the  solubility  as  a  function  of  the  temperature  is  considered, 
the  same  order  is  preserved.  That  of  sodium  chloride  increases 
slightly  with  the  temperature;  that  of  potassium  chloride  rather 
more ;  that  of  sodium  nitrate  to  a  still  greater  extent ;  whilst  that  of 
potassium  nitrate  increases  enormously. 

There  is  clearly  a  connection  between  increase  of  solubility  and 
restraining  effect. 

Some  of  these  results  are  directly  opposed  to  those  obtained  by 
Wiillner,  who  found  that  the  total  effect  was  in  all  cases  in  direct  pro- 
portion to  the  amount  of  salt  dissolved ;  but  they  agree  satisfactorily 
with  those  of  Tammann  (Abstr.,  1885,  862),  with  which  the  author 
compares  them. 

The  author  points  out  that  these  results  are  in  accordance  with  his 
theory  of  solution  (Abstr.,  1884,  253).  According  to  this,  solution 
results  from  the  tendency  towards  equilibriam  of  three  forces, 
attraction  of  water  for  water,  and  of  salt  for  salt  (cohesions),  and 
attraction  of  salt  for  water  (adhesion).  These  three  forces  may  be 
unequally  affected  by  rise  of  temperature ;  and  accordingly  as  differ- 
ence between  adhesion  and  the  sum  of  cohesions  at  any  temperature  is 

>  =  <  the  same  difference  at  a  lower  temperature,  so  is  solubility 

>  =  <  solubility  at  a  lower  temperature.  Now  the  restraining 
effect  per  molecule  is  seen  from  the  tables  to  be  nearly  the  same  for 

the  four  salts  in  dilute  solution ;  or,  for  n  =  2,  ^ ^   for  NaCl  = 

n 

4-25,  for  KCl  =  3-8,  for  NaNOg  =  425,  for  KNO3  =  3'75.  In  strong 
solutions  it  is  very  different.  Now  the  heat  of  solution  is  as 
follows:— NaCl  =  -1180,  KCl  =  -4400,  NaNOa  =  -5200,  KNO3  = 
—  8500 ;  regarding  this  as  a  measure  of  the  work  done  in  effecting 
a  change  of  state,  it  is  evident  that  the  cohesion  of  the  salts  increases 
from  sodium  chloride  to  potassium  nitrate.  It  may  reasonably  be 
supposed  that  concentration  has  but  little  effect  on  the  attraction  for 
water  of  a  salt  having  small  cohesion ;  but  that  it  slowly  diminishes 
this  attraction  when  the  cohesion  is  large,  until  saturation  is  reached. 
The  influence  of  concentration  is  thus  accounted  for. 

With  regard  to  the  effect  of  rise  of  temperature,  it  is  evident  that 
all  three  forces  will  be  thereby  diminished.  If  the  cohesions  be 
diminished  a  little  more  than  the  adhesion,  the  salt  will  be  more 
soluble,  and  its  restraining  effect  diminished  at  the  higher  temperature. 
Bat  if  the  cohesions  be  large,  and  largely  diminished  by  rise  of  tem- 
perature, the  comparative  value  of  the  adhesion  will  be  increased,  and 
increase  of  restraining  effect  will  result.  Ch.  B. 

Vapour-tension  of  Sodium  Acetate.  By  H.  Lescceur  (Compt. 
rend.,  104,  60 — 63). — Sodium  acetate  and  water  will  furnish  three 
distinct  systems,  the  first  of  which  is  prepared  at  the  ordinary 
temperature  with  the  crystallised  salt  NaC2H302  +  3H2O ;  the  second 
with  the  fused  and  dehydrated  salt ;  and  the  third  by  heating  the  two 
first  systems  to  complete  solution,  and  then  cooling  the  liquids. 
Determinations  of  the  maximum  vapour-tensions  of  the  three  systems 
at  20°  indicate  the  existence  of  at  least  three  isomeric  systems,  but  as 
soon  as  the  quantity  of  water  present  becomes  sufficient  for  complete 
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solution,  the  three  systems  merge  into  one.  It  follows,  therefore,  that 
the  differentiation  takes  place  only  at  the  moment  of  a  change  in  the 
physical  conditions  of  the  systems. 

The  vapour-tension  of  a  solution  of  sodium  acetate  diminishes 
regularly  in  proportion  to  the  amount  of  anhydrous  sodium  acetate 
dissolved,  and  since,  according  to  Wiillner,  the  diminution  in  the 
maximum  vapour-tension  is  proportional  to  the  weight  of  the  com- 
pound actually  existing  in  the  system,  it  follows  that  the  solution  of 
sodium  acetate  contains  the  anhydrous  salt  almost  exclusively. 

The  second  system,  which  corresponds  with  the  saturation  of  the 
solution,  has  a  constant  maximum  vapour-tension  of  12'4  mm.,  but 
when  the  composition  of  the  system  approaches  that  of  the  hydrate, 
1^30211302  +  3H2O,  the  tension  drops  suddenly  to  4"4  mm.,  and 
retains  this  value  until  dehydration  is  complete. 

The  maximum  vapour-tension  of  the  hydrated  salt,  N'a02H3O2  + 
3H2O,  increases  with  the  temperature  up  to  58°,  at  which  point  the 
salt  melts.  The  water  is  given  off  as  a  whole,  and  no  intermediate 
hydrates  are  formed.  The  tension  of  dissociation  of  the  hydrate  is 
lower,  and  the  maximum  vapour-tension  of  its  saturated  solution  is 
higher  than  the  average  tension  of  the  aqueous  vapour  in  the  atmo- 
sphere, hence  the  hydrate  is  neither  efflorescent  nor  deliquescent. 
As  the  vapour-tension  of  the  saturated  solution  of  anhydrous  sodium 
acetate  is  lower  than  the  average  tension  of  atmospheric  aqueous 
vapour,  anhydrous  sodium  acetate  is  deliquescent. 

These  results  explain  Reischauer's  observations  concerning  the 
hydration  of  sodium  acetate  (An7i.  Chim.  Fharm.,  95,  116). 

0.  H.  B. 

Relation  between  the  Theories  of  Capillarity  and  of 
Evaporation.  By  J.  Stefan  (Ann.Fhys.  Chem.  [2],  29,  655—665). 
— Laplace  has  based  his  theory  of  capillarity  on  the  assumption  that 
there  is  a  force  of  attraction  between  the  particles  of  a  liquid  which 
decreases  very  rapidly  with  the  distance,  becoming  insensible  at  a 
certain  small  distance  known  as  the  radius  of  molecular  attraction. 
From  this  it  follows  that  the  molecular  forces  acting  on  a  particle  are 
in  equilibrium  so  long  as  the  distance  of  the  particle  from  the  liquid 
surface  exceeds  the  above,  but  that  if  it  is  less,  they  have  a  resultant 
inwards,  and  consequently  an  expenditure  of  work  is  required  to 
transfer  liquid  from  the  interior  to  the  surface.  Adopting  Olausius' 
theory  of  evaporation,  and  assuming  that  the  particles  of  a  liquid  do 
not  differ  from  those  of  its  vapour,  it  is  shown  that  in  the  case  of  a 
plane  surface  the  work  done  in  moving  a  particle  from  the  interior  to 
the  surface,  is  equal  to  that  required  to  transfer  it  from  the  surface 
into  the  vapour  above  it.  This  work  is  equivalent  to  the  heat  required 
for  the  process.  If  the  density  of  the  liquid  were  uniform  up  to  the 
boundary  between  it  and  its  vapour,  the  equation  p2  —  Pi  =■  pA 
would  give  the  relation  between  jp^,  the  pressure  in  the  interior,  pi  the 
pressure  at  the  surface,  fj  the  density,  and  A  the  mechanical  equiva- 
lent of  the  latent  heat  of  evaporation  of  the  liquid,  a  relation  which 
in  the  case  of  ether  gives  ior p2,  2574  atmospheres!  Assuming  that 
the  density  is  a  linear  function  of  the  pressure,  a  similar  though 
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somewhat  smaller  result  is  obtained,  as  well  as  a  value  of  p^  =  2728 
atmospheres  for  carbon  bisulphide.  It  is  important,  however,  to  mark 
that  the  above  results  are  based  on  the  assumption  that  no  work  is 
expended  on  the  molecule  itself  in  transferring  it  from  the  liquid  to 
the  vapour. 

The  author  also  explains  on  this  theory  the  fact,  first  noticed  by 
Sir  W.  Thomson,  that  the  pressure  of  saturated  vapour  is  less  in  the 
presence  of  a  concave  liquid  surface,  and  greater  in  the  presence  of  a 
convex,  that  when  the  surface  is  plane.  A.  H.  F. 

Coefficients  of  Aflanity  of  Bases.  By  W.  Ostwald  (/.  pr.  Ghem. 
[2],  35,  112 — 121). — In  this  paper,  the  author  determines  the  co- 
efficients of  affinity  of  various  bases  by  means  of  the  rate  of  hydrolysis 
of  ethyl  acetate,  and  compares  the  results  with  those  obtained  from 
the  corresponding  coefficients  of  electrical  conductivity.  The  fol- 
lowing results  were  obtained  : — 

Dynamical.  Electrical. 

Potash 161-0  161-0 

Soda 162-0  149-0 

Lithia 165-0  142-0 

Thallium  hydroxide  .  . .      158-0  156-0 

Ammonia S'O  4-8 

Methylamine 19  0  20*2 

Ethylamine   19-0  20-5 

Propylamine 18*6  18-4 

Isobutylam.ine 14*4  15-2 

Amylamine    , 18-5  18-6 

Allylamine 4-0  6-9 

Dimethylamine 22-0  23-5 

Diethylamine 26-0  28-3 

Trimethylamine 7-3  9-7 

Triethyl'amine 22-0  20*2 

Piperidine 27-0  27-0 

Tetraethy  1  ammonium 

hydroxide ISl'O  1280 

The  discrepancies  in  the  case  of  the  feeble  bases,  ammonia  and 
allylamine,  are  probably  due  to  the  difficulty  of  obtaining  the  co- 
efficient of  initial  change  by  interpolation.  H.  K.  T. 

Influence  of  Heat  on  the  Decomposition  of  Oxalic  Acid  by 
Ferric  Chloride.  By  G.  Lemoine  (Bull  Soc  nhim.,  46,  289—294). 
— The  author  formerly  investigated  (A.bstr.,  1884,  381)  the  influence 
of  sunlight  on  the  progress  of  the  reaction  FcaCle  +  HUC2O4  = 
2FeCl3  +  2HC1  +  200..  He  now  describes  the  action  of  heat  on 
the  same  reaction.  The  aqueous  solutions  used  contained  63  grams 
of  crystallised  oxalic  acid  and  162-5  grams  ferric  chloride  respec- 
tively per  litre.  When  equal  volumes  of  these  were  solutions 
heated  together  in  the  dark,  scarcely  any  action  took  place  until 
the  temperature  reached  50°,  the  action  then  increased  rapidly 
as  the  temperature  was   increased.     At  100°,   the   evolution   of   gas 
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was  at  first  rapid,  gradually  decreasing  in  the  same  ratio  as  the 
oxalic  acid  remaining  undecomposed  in  the  mixtui^e  decreased.  Dilu- 
tion with  water  very  much  increased  the  evolution  of  gas.  The 
author  considers  this  ro  be  due  to  the  action  of  the  water  in  decom- 
posing the  ferric  chloride,  and  thus  assisting  the  formation  of  ferric 
oxalate,  which  is  then  further  decomposed.  Dilution  with  normal 
solutions  of  ferric  chloride,  ferrous  chloride,  or  hydrochloric  acid  had 
scarcely  any  influence  on  the  rate  of  reaction,  the  additional  water  in 
these  cases  not  acting  as  if  in  the  free  state.  Dilution  with  normal 
oxalic  acid  greatly  increased  the  rate  of  reaction  until  enough  oxalic 
acid  had  been  added  to  form  an  acid  ferric  oxalate  (the  colour  chang- 
ing to  green),  but  further  addition  of  oxalic  acid  gradually  diminished 
the  rate  of  reaction.  The  author  has  not  succeeded  in  isolating  the 
acid  oxalate  which  appears  to  be  formed. 

The  intiuence  of  heat  on  this  reaction  seems,  therefore,  to  be  similar 
to  that  of  light.  L.  T.  T. 

Theory  of  Fractional  Precipitation.  By  J.  J.  Hood  {Phil.  Mag. 
[5],  21,  119 — 127).  When  the  separation  of  the  rarer  closely  allied 
earths  is  effected  either  by  decomposition  of  the  nitrates  by  heat,  or 
b}^  precipitation  of  highly  dilute  solutions  by  ammonia,  the  relative 
amount  of  each  salt  decomposed  depends  on  its  "  basic  power,"  or 
coefficient  of  resistance  to  decomposition ;  a  quantity  which  may  or 
may  not  vary  with  the  temperature,  and  with  the  nature  of  the  pre- 
cipitant. In  any  separation,  it  is  of  importance  to  determine  the 
conditions  for  the  greatest  difference  of  basic  powers.  In  practice,  the 
basic  power,  E,  might  be  determined  by  measuring  the  intensity  of 
the  action  when  the  same  amount  of  precipitant  is  added  to  solutions 
each  containing  a  definite  mass  of  some  sulphate  (Ni,  Co,  Mn)  ;  or,  by 
the  action  of  the  precipitant  on  a  solution  containing  one  or  more  of 
these  sulphates,  the  relative  values  of  E  might  be  arrived  at.  In 
these  cases,  E  might  be  regarded  as  a  measure  of  the  attraction  of  a 
particular  base  for  a  particular  acid. 

In  the  following  theoretical  investigation,  no  account  is  taken  of 
secondary  or  inverse  actions.  Let  the  masses  of  two  salts  in  solution 
be  A  and  B,  and  let  E  and  E'  be  the  respective  basic  powers.  Assum- 
ing that  the  rate  of  precipitation  is  proportional  to  the  products  of 
the  active  materials  in  solution,  let  a;  of  A  and  ?/  of  B  be  precipitated 
at  time  t,  and  let  p  and  q  be  quantities  of  precipitant  consumed  in 
each  case.     Then 

^^=l(A-.)(C-p-,)and|4(B-,)(C-p-j), 
from  which  ,      /i  _ !/  ^ 

y   a)  y    b)     e'  iog(i-|) 

Thus  the  ratio  ^,  should  be  calculable  from  a  single  experiment, 
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and  should  be  independent  of  the  time  taken  by  the  precipitate  to  form, 
and  of  the  mode  of  addition  of  the  precipitant.  It  can  also  be  shown 
that  the  ratio  of  the  less  to  the  more  basic  material  in  the  precipitate 
increases,  the  smaller  the  fraction  precipitated  ;  and  if  the  ratio  of  the 
salts  in  solution  be  V,  the  maximum  value  of  the  preceding  ratio  will 

TT 
be  ----  for  an  infinitesimal  precipitate.      If  E  =  E',  no  separation  is 

V  E 
possible  ;  the  experiments  of  Marignac   (Abstr.,  1884,  813)  are  not 
therefore    decisive   as    regards    the   homogeneous    character   of   the 
commoner  elements. 

Taking  some  observa.tions  by  Mills  and  Bicket  (Abstr.,  1882,  689) 
on  the  precipitability  of  manganese  and  nickel  sulphates  by  dilute 

sodium  carbonate,  the  author  finds  the  value  of  — ,  =  2*97 ;  that  is, 

the  former  resists  the  decomposing  action  of  sodium  carbonate  with  a 
force  2*97  times  greater  than  does  the  latter.  Similarly  for  nickel 
and    cobalt   sulphates,    precipitated   by   dilute   aqueous   soda    (Mills 

and  Smith,  Abstr.,  1879,  877)  t—  =  0*97.    The  separation  of  these  two 

hi 

metals  by  fractional  precipitation  in  this  way  would  therefore  be 
extremely  tedious. 

The  author  shows,  however,  that  basic  power  is  not  related  to 
atomic  weight,  as  might  be  suspected.  Debus  {Annalen,  85,  86,  and 
87)  found  that  if  a  solution  containing  baryta  and  lime  in  the  ratio 
a  is  precipitated  by  carbonic  anhydride,  the  ratio  of  the  oxides  in  the 
precipitate  is  given  by  the  equation  a  =  K^.     For  a  small  precipitate 

E 
K  =  ^,  approximately.  ^^    ^ 

Halogen  Carriers.  By  L.  Meyer  (/.  pr.  Ohem.  [2],  34,  502— 
504). — The  author  does  not  agree  with  Wildgerodt  that  the  propei^ty 
of  transferring  halogens  is  a  function  of  the  atomic  weights  of  the 
elements,  provided  they  form  the  necessary  combinations  (compare 
this  vol.,  p.  130).  Thus  antimony  acts  in  this  way,  bismuth  does  not. 
The  author  maintains  his  view  that  a  combination  first  takes  place 
between  the  haloid  compound  and  the  substance  acted  on,  that  a 
combination  then  takes  place  between  the  halogen  of  the  double 
compound  and  the  hydrogen  of  the  same,  their  places  being  taken  by 
the  free  halogen.      He  quotes  several  reactions  in  support  of  his  view. 

H.  K.  T. 

Halogen  Carriers.  By  C.  Willgeeodt  (/.  'pr.  Chem.  [2],  34, 
547 — 550). — A  reply  to  L.  Meyer  (preceding  Abstract).  The  author 
points  out  the  difference  in  the  methods  employed  by  himself  and 
those  nsed  by  Meyer  and  his  pupils.  G.  H.  M. 

Indium  and  Gallium  as  Halogen  Carriers.  By  C.  Willgeeodt 
(J.  pr.  Chem.  [2]  35,142 — 144). — The  author  continues  his  researches 
on  halogen  carriers.  With  metallic  indium  in  benzene,  scarcely  any 
chlorination  took  place  until  the  indium  had  been  converted  into  the 
chloride  by  the  small  quantity  of  hydrogen  chloride  formed.     The 
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chlorlnation  tlien  proceeded  rapidly.  The  product  consisted  almost 
entirely  of  paradichlorobenzene.  With,  gallium,  the  chlorination  com- 
menced at  once ;  mono-  and  di-chlorobenzene  and  a  small  quantity  of 
benzene  hexachloride  were  produced.  The  author  regards  these 
experiments  as  giving  further  evidence  of  his  law  that  the  halogen 
carrying  power  of  an  element  is  a  function  of  its  atomic  weight 
provided  it  form  the  necessary  combination.  H.  K.  T. 

Expansion  produced  by  Amalgamation.  By  W.  E.  Atrton 
and  J.  Perry  (Phil.  Mag.,  22,  327). — A  brass  bar,  one  foot  long  and 
three-quarters  of  an  inch  thick,  rapidly  became  curved  when  it  was 
amalgamated  along  one  edge,  this  edge  becoming  convex  ;  and  on 
hammering  the  bar  to  straighten  it  the  curvature  increased.  Very 
great  force  must  be  produced  by  amalgamation. 

The  authors  think  that  the  mercury  amalgam  used  in  polishing 
Japanese  "  Magic  Mirrors  "  may  assist  in  making  the  thin  portions 
more  convex  than  the  thicker.  Ch.  B. 
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Oxy-acids  of  Iodine.  By  C.  W.  Blomstrant)  (/.  pr.  Chem.  [2], 
34,  433 — 462). — A  review  of  the  evidence  pointing  to  the  penta- 
valent  nature  of  iodine  in  periodic  acid. 

Production  of  Ozone.  By  J.  J.  Thomson  and  R.  Threlfall 
(Proc.  Boy.  Soc,  40,  340 — 342). — Experiments  were  made  with  a 
view  of  ascertaining  whether  ozone  is  produced  in  an  electric  field, 
just  not  strong  enough  to  permit  of  the  passage  of  the  spark  through 
oxygen  gas.  The  gas,  before  passing  into  the  ozonising  apparatus, 
was  carefully  dried  and  purified,  and  the  issuing  gas  tested  with 
paper  soaked  with  a  most  sensitive  solution  of  potassium  iodide  and 
starch,  as  also  by  the  solution  itself.  Practically  no  ozone  was 
produced. 

It  is  further  shown  that  no  ozone  is  produced  when  a  spark  is  passed 
through  oxygen  dried  with  the  utmost  care.  V.  H.  V. 

Action  of  Sulphur  on  Ammonia  and  Metallic  Bases  in 
Presence  of  Water.  By  J.  B.  Senderens  (Compt.  rend.,  104, 
58 — 60). — Contrary  to  Brunner's  statement,  an  aqueous  solution  of 
ammonia  of  ordinary  concentration  acts  gradually  on  sulphur  at  the 
ordinary  temperature,  with  formation  of  a  dark  red  liquid  which 
contains  a  polysulphide  and  a  thiosulphate.  If  this  solution  is 
exposed  to  the  air,  it  deposits  sulphur.  The  same  products  are  formed 
according  to  Fluckiger,  when  sulphur  is  heated  at  100°  with  ammonia 
in  sealed  tubes  for  several  days. 

Barium  and  calcium  oxides  likewise  act  on  sulphur  in  the  cold  in 
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presence  of  water,  forming  a  solution  containing  a  polysulphide  and 
a  tbiosulphate.  When  silver  oxide  or  lead  monoxide  is  heated  with 
sulphur  and  water  in  a  sealed  tube  at  100°,  a  sulphide  and  a  sulphate 
are  formed  in  accordance  with  the  equation  4M0  +  84=  3MS  -j- 
MSO4.  Both  lead  and  silver  oxides  are  slightly  soluble  in  water,  but 
similar  reactions  are  obtained  with  triplurabic  tetroxide,  mercuric 
oxide,  and  cupric  oxide.  The  formation  of  the  sulphides  under  these 
conditions  corresponds  with  a  considerable  development  of  heat. 
This  is  not,  however,  the  only  determining  cause  of  the  reaction,  since 
ferric  oxide  is  only  very  slightly  affected  by  sulphur,  and  zinc  oxide  is 
not  affected  at  all.  The  heats  of  formation  of  these  oxides  are, 
however,  much  higher  than  the  heats  of  formation  of  the  oxides  of 
mercury,  copper,  &c.,  and  it  would  seem  therefore  as  if  the  decom- 
position of  metallic  oxides  by  sulphur  in  presence  of  water  were 
partly  conditioned  by  the  absolute  value  of  the  heat  of  formation  of 
the  oxide.  C.  H.  B. 

Combination  of  Sulphuric  Anhydride  with  Phosphoric  and 
Iodic  Anhydrides.  By  R.  Weber  (Ber.,  20,  86— 88).— When  a 
mixture  of  pure  sulphuric  anhydride  with  phosphoric  anhydride  is 
heated  in  a  right-angled  tube  at  100°  for  a  short  time,  combination 
ensues,  and,  after  decanting  the  fluid  portion  into  the  empty  limb, 
and  cooling,  thin,  transparent  scales  of  a  compound,  P2O5  +  380^, 
are  obtained  (this  vol.,  p.  212) ;  these  can  be  freed  from  excess  of 
sulphuric  anhydride  by  carefully  heating  them  at  30°  and  allowing 
them  to  drain.  The  compound  readily  decomposes  when  heated 
above  30° ;  the  residue,  however,  still  retains  some  sulphuric 
anhydride  at  higher  temperatures. 

Sulphuric  anhydride  and  iodic  anhydride  combine  under  similar 
conditions  to  form  a  compound,  I2O5  +  SSOs,  sparingly  soluble  in 
sulphuric  anhydride,  and  crystallising  in  lustrous,  yellow  scales.  It  is 
more  stable  than  the  phosphorus  compound,  and  can  be  heated  to  60° 
without  decomposition ;  at  higher  temperatures,  sulphuric  anhydride 
distils  off  although  the  residue  still  retains  a  certain  proportion  at 
100°.  W.  P.  W. 

Passage  of  Electric  Discharge  through  Pure  Nitrogen.    By 

J.  J.  Thomson  and  B.  Threlfall  (Proc.  Boy.  Soc,  40,  329—340).— 
It  is  observed  that  when  a  succession  of  electric  sparks  is  sent 
through  a  sealed  discharge  tube  containing  nitrogen  at  a  pressure  less 
than  20  mm.  of  mercury,  a  permanent  diminution  of  the  nitrogen  takes 
place,  which  ultimately  reaches  a  maximum  of  8  to  12  per  cent,  of  the 
original  volume  if  the  pressure  be  8  mm.,  but  only  2  to  3  per  cent, 
with  a  pressure  of  16  mm.  A  considerable  time  is  required  before  this 
maximum  value  is  attained,  and  the  ratio  of  this  diminution  to  the 
original  volume  is  independent  of  the  volume  of  the  discharge  tube, 
the  extent  of  its  surface,  and  the  substance  of  the  electrode,  whether 
platinum  or  aluminium.  If  the  tube  is  maintained  at  a  temperature 
of  over  100°  for  several  hours,  the  gas  regains  its  original  volume. 

The  apparatus  is  described  in  full,  as  also  the  method  used  for  the 
preparation  of  the  nitrogen,  the  determination  of   the  quantity   of 
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oxygen  contained  in  the  gas  and  the  elimination  of  hydrogen  from 
the  electrodes  as  evidenced  by  spectroscopic  examination.  It  was 
proved  that  the  gas  used  contained  less  than  1  part  in  800  of  oxygen, 
whilst  the  contraction  observed  would  require  the  presence  of 
15  per  cent,  of  hydrogen  if  this  gas  combined  with  the  nitrogen  to 
form  ammonia,  whereas  only  the  minutest  traces  of  hydrogen  could  be 
detected  by  means  of  the  spectroscope.  The  authors  incline  to  the 
hypothesis  that  an  allotropic  modification  of  nitrogen  is  produced  by 
the  sparking,  and  the  phenomena  of  the  contraction  of  volume  and 
expansion  on  heating  are  analogous  to  those  observed  in  the  case  of 
ozone.  It  is  further  noticed  that  when  the  discharge  passes  through 
nitrogen,  whose  pressure  has  been  diminished  by  sparking,  it  shows 
a  greater  tendency  to  produce  a  beautiful  golden  colour  than  when  it 
passes  through  a  tube  recently  filled.  No  attempts  have  thus  far  been 
made  to  ascertain  the  chemical  properties  of  this  modified  gas. 

y.  H.  V. 

Note. — G.  S.  Johnson,  in  a  pamphlet  entitled  "  Elementary  Nitro- 
gen," has  described  the  production  of  an  allotropic  modification  of  this 
gas  under  conditions  somewhat  similar  to  those  mentioned  above. — 
Y.  H.  V. 

Hydrated  Silicon  Phosphate.  By  P.  Hautefeuille  and  J.  Mar- 
GOTTET  (Gompt.  rend.,  104,  56 — 57). — If  a  concenti'ated  solution  of 
phosphoric  acid  containing  about  one  quarter  of  the  quantity  of 
silica  required  to  saturate  it,  is  heated  at  125°  for  7  or  8  days,  it 
deposits  concretions  which  gradually  increase  in  size.  They  are 
separated  from  the  mother-liquor  by  pouring  the  hot  liquid  on  to  a 
previously  heated  porous  plate,  and  are  dried  by  exposure  to  dry  air 
for  about  a  week.  The  spherical  globules  thus  obtained  have  the 
composition  Si02,P205,4H20.  When  suspended  in  sulphuric  acid, 
they  act  strongly  on  polarised  light,  showing  black  crosses  with  the 
arms  in  the  principal  planes  of  the  Nicols.  Under  the  microscope, 
the  concretions  are  seen  to  be  formed  of  concentric  cones  of  prismatic 
crystals  with  their  principal  axes  radiating  from  the  centre.  The 
silicon  phosphate  decomposes  rapidly  in  moist  air,  and  dissolves  com- 
pletely in  water  at  0°,  but  is  decomposed  by  water  at  the  ordinary 
temperature,  with  separation  of  gelatinous  silica.  C.  H.  B. 

Action  of  Carbon  Tetrachloride  on  Metallic  Oxides.    By  E. 

Demakqay  (Compt.  rend.,  104,  111 — 113). — Niobic  anhydride  is 
slowly  attacked  by  vapour  of  carbon  tetrachloride  at  220°,  but  very 
rapidly  at  440",  the  products  being  niobic  chloride,  carbonic  chloride, 
and  carbonic  anhydride.  Titanic  oxide  is  also  very  readily  attacked 
at  440°,  and  in  fact  titanium  tetrachloride  can  readily  be  prepared 
by  the  action  of  carbon  tetrachloride  vapour  on  fragments  of  I'utile 
heated  to  dull  redness  in  a  somewhat  long,  hard  glass  tube.  When 
titanic  oxide  and  carbon  tetrachloride  are  heated  together  in  sealed 
tubes,  it  is  found  that  the  reaction  really  occurs  in  three  phases, 
which  are  severally  represented  by  the  equations  TiOa  +  CCI4  = 
TiOCl^  +  COCI2 ;  TiOCU  +  COCI2  =  TiCU  +  CO2 ;  TiOCl^  +  CCI4  = 
TiCU  H-  COClo.     Titanium  oxychloride  is  a  yellow  crystalline  solid. 

VOL.  LII.  z 
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In  addition  to  carbonic  anhydride  and  carbonyl  chloride,  which  are 
formed  with  all  the  oxides,  some  carbon  hexachloride  and  free  chlorine 
are  amongst  the  products  of  this  reaction. 

Chromic,  aluminium,  and  tantalic  oxides  are  readily  attacked  under 
similar  conditions.  Zirconia  is  only  slowly  attacked  at  440°,  but 
rapidly  at  dull  redness.  Silica  is  scarcely  affected  even  at  the  higher 
temperature. 

Zircons  are  not  attacked  by  carbon  tetrachloride.  Certain  opaque 
Swedish  specimens  became  transparent  after  heating  in  the  vapour, 
most  probably  in  consequence  of  the  removal  of  small  quantities  of 
titanium,  niobium,  &c.  C.  H.  B. 

Action  of  Carbon  Tetrachloride  on  Chromyl  Dichloride  and 
Ferric  Phosphate.  By  H.  Quantin  (Oomp?^.  rend.,  104,  223 — 224). 
— Nickel  and  cobalt  oxides,  and  tungstic  and  molybdic  anhydrides  are 
readily  converted  into  chlorides  when  heated  in  the  vapour  of  carbon 
tetrachloride.  At  the  same  time,  this  process  has  no  advantages  over 
the  method  of  preparing  anhydrous  chlorides  by  the  action  of  a 
mixture  of  chlorine  and  carbonic  oxide  on  the  respective  oxides. 
Silicon  dioxide  and  boron  trioxide  are  not  affected  in  either  case. 

The  author  has  previously  found  that  carbonic  oxide  decomposes 
chromyl  dichloride  into  chromic  oxide  and  chromic  chloride.  A 
similar  reaction  takes  place  between  chromyl  dichloride  and  carbon 
tetrachloride,  as  expressed  by  the  equation  2Cr02Cl2  +  4CCI4  = 
Cr-iCle  +  4COCI2  +  3CI2.     Some  carbonic  anhydride  is  also  formed. 

When  carbon  tetrachloride  vapour  is  passed  over  heated  ferric 
phosphate,  violet  vapours  are  produced,  and  if  these  are  passed  over 
a  column  of  granular  potassium  chloride  heated  at  200'',  the  ferric 
chloride  is  absorbed,  and  yellow  crystals  are  deposited  on  the  cold 
part  of  the  tube;  these  crystals  are  very  hygroscopic,  and  have  an  irri- 
tating odour ;  their  aqueous  solution  deposits  carbon  tetrachloride 
and  contains  hydrochloric  acid  and  phosphoric  acid.  Analysis  shows 
that  the  crystals  are  phosphorus  penta chloride.  With  more  basic 
phosphates  the  reaction  is  similar,  but  it  seems  to  be  different  with 
the  phosphate  3P205,2Fe203. 

When  a  boat  or  dish  is  used,  a  somewhat  large  excess  of  carbon 
tetrachloride  is  required  for  complete  decomposition.  It  is  therefore 
better  to  mix  the  ferric  phosphate  with  carbon  from  sugar  and  place 
the  mixture  in  a  layer  in  front  of  a  layer  of  potassium  chloride. 

C.  H.  B. 

Sodium  Carbonate.  By  W.  Smith  and  W.  B.  Hart  (/.  80c. 
Chem.  Ind.,  5,  643 — 644). — The  authors  have  investigated  an  alleged 
reaction,  on  which  is  based  a  recently  patented  process  for  manu- 
facturing sodium  carbonate  directly  from  sodium  sulphate,  and  draw 
the  following  conclusions  from  the  results  of  their  researches  : — (1.) 
No  action  takes  place  at  a  dull  red  heat  when  carbonic  oxide  comes 
in  contact  with  sodium  sulphate  in  a  glass  tube,  even  in  presence  of 
moisture.  (2.)  At  a  bright  red  heat,  in  presence  of  moisture,  sodium 
sulphite  and  sulphide  are  produced.  (3.)  At  a  bright  red  heat, 
moreover,  the  silica  of  the  glass  reacts  with  the  sulphite  and  sul- 
phide, especially  in  presence  of  moisture,  yielding  silicate,  sulphurous 
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anhydride,  and  hydrogen  sulphide.  (4.)  From  the  fact  that  no  siil- 
phnrous  anhydride  could  be  detected  but  only  hydrogen  sulphide,  it  is 
inferred  that  reduction  by  carbonic  oxide  tends,  under  the  circum- 
stances named,  to  convert  the  sulphate  directly  to  sulphide.  (5.)  The 
proportion  of  this  reduction  is  very  small,  even  at  a  bright  red  heat. 
(6.)  No  carbonate  was  formed  under  any  of  the  conditions  mentioned. 
(7.)  In  absence  of  moisture  and  with  carbonic  anhydride  in  slight  excess 
over  that  necessary  to  form  a  volume  equal  to  that  of  the  carbonic 
oxide  in  the  gas  mixture,  a  bright  red  heat  being  employed,  no 
reduction  of  sulphate  took  place.  (8.)  Carbonic  oxide  at  a  bright 
red  heat  and  in  presence  of  moisture,  reduces  sulphurous  anhydride 
to  sulphur.  If  moisture  is  excluded  this  reduction  does  not  proceed 
quite  so  easily.  I).  B. 

Occasional  Products  in  the  Soda  Manufacture.    By  C.  Ram- 

MELSBERG  (/.  fT.  Gliem.  [2],  35,  97 — 111). — The  following  compounds 
were  obtained  from  the  hearth  of  a  Leblanc  soda-ash  furnace. 

Aluminium  calcium  silicate  combined  with  calcium  sulphide, 
2CaS,6Ca3Si05,Al2Si05,  yellow  or  green,  transparent,  prismatic  crys- 
tals ;  a :  c  =  1  :  0-58318.  Calcium  silicate,  CaSi03,CaoSi04  +  HoO, 
small,  hard,  white,  pointed  prisms.  White  octahedral  crystals,  which 
in  a  few  days  fell  to  powder,  and  consisted  of  calcium  hydroxide 
mixed  with  carbonate. 

In  an  iron  clearing-vat,  crystals  were  found  having  the  composition, 
Na2C03,CaC03  +  SHaO,  and  identical  with  gay-lussite. 

H.  K.  T. 

Influence  of  Heat  on  the  Combination  of  Water  of  Crystal- 
lisation with  Sodium  Monosulphide.  By  C.  Gottig  {J.  pr.  Ghem., 
[2],  35,  89 — 91). — The  author  has  previously  shown  that  when 
hydrated  sodium  sulphide  separates  from  alcoholic  soda  treated  with 
hydrogen  sulphide,  products  with  varying  percentages  of  water  of 
crystallisation  are  obtained.  Experiments  described  in  the  present 
paper  confirm  this,  and  show  that  the  percentage  of  water  of  crystal- 
lisation depends  not  only  on  the  strength  of  the  alcohol,  but  also  on 
the  temperature  at  which  the  sulphide  is  prepared.  At  temperatures 
between  17°  and  22°,  a  hydrate  containing  6  mols.  H2O  was  formed; 
at  41°  to  45°,  a  hydrate  containing  5|-  mols.  H2O.  N.  H.  M. 

Silver  Ammonio-nitrate.  By  H.  N.  Draper  (Pharm.  J.  Trans., 
[3],  17,  487 — 488). — The  precipitate  first  formed  when  ammonia  is 
added  to  a  solution  of  silver  nitrate,  is  silver  oxide,  which  is  soluble 
in  ammonium  nitrate.  Therefore  only  a  small  proportion  of  the 
silver  is  at  any  time  precipitated,  and  if  any  free  nitric  acid  is  present, 
ammonia  fails  to  produce  any  precipitate.  A  further  addition  of 
ammonia  results,  as  is  well  known,  in  the  formation  of  silver 
ammonio-nitrate.  T>.  A.  L. 

Action  of  Non-metals  on  Solutions  of  Silver  and  Cupric 
Nitrates.  By  J.  B.  Senderens  (Gompt.  rend.,  104,  175 — 177).— 
Po-wdered  selenium  acts  more  readily  than  sulphur  on  boiling 
aqueous  solutions  of  silver  nitrate,  reduction  being  almost  complete, 
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even  when  the  solution  is  somewliat  concentrated.  The  reaction 
takes  place  in  accordance  with  the  equation  ^AgNOa  +  3Se  +  2H20 
=  2AgoSe  +  SeOs  +  4111^03.  If  the  substances  are  heated  together 
in  sealed  tubes,  the  action  is  almost  complete,  but  a  certain  quantity 
of  silver  selenite  is  formed,  and  dissolves  in  the  hot  liquid,  but 
separates  in  white  needles  on  cooling. 

The  action  of  powdered  tellurium  at  100°  is  similar  to  that  of 
selenium  but  somewhat  less  rapid.  In  sealed  tubes,  however,  the 
precipitation  of  the  silver  by  tellurium  is  always  complete,  and  if 
the  tellurium  is  in  excess,  the  nitric  acid  which  is  formed  is  decom- 
posed with  production  of  nitrogen  peroxide  even  in  dilute  solutions. 

Silver  nitrate  in  solution  is  completely,  although  slowly,  reduced  by 
selenium  and  tellurium  at  the  ordinary  temperature.  Cupric  nitrate 
is  not  aifected  under  the  same  conditions,  but  is  partially  reduced  by 
tellurium  on  heating. 

The  reduction  of  silver  nitrate  by  arsenic  yields  arsenious  and  not 
arsenic  acid,  and  takes  place  in  accordance  with  the  equation 
SAgNOa  +  As  +  3H2O  =  Ag,  +  H3ASO3  +  3HNO3.  The  precipitate 
is  free  from  arsenic. 

The  action  of  amorphous  phosphorus  on  solutions  of  silver  and 
copper  nitrates  respectively  is  represented  by  the  equations  SAgNOs 
+  P  +  4H2O  =  5Ag  +  H3PO4  +  5HNO3,  and  5Cu(N03)2  +  Pe  + 
8H2O  =  CU5P4  +  2H:,P04  +  IOHNO3.  A  solution  of  copper  nitrate 
yields  the  compound  CU5AS2  when  treated  with  arsenic.  Solid  iodine 
acts  on  silver  nitrate  solution  in  the  dark  in  accordance  with  -the 
equation  5AgN0,  +  lo  +  3H2O  =  5AgI  +  HIO3  +  5HNO3,  and  the 
action  of  bromine  is  represented  by  the  equation  AgNOa  +  Bra  + 
H2O  =  AgBr  +  HBrO  +  HNO3,  as  previously  stated  by  J.  Spiller 
and  Schonbein.  C.  H.  B. 

Reaction  between  Barium  Carbonate  and  Sodium  Sulphate 
under  the  Influence  of  Pressure.  By  W.  Spring  (Bull  Soc.  Chim., 
46,  299 — 302). — The  author  has  already  shown  {Bull.  Soc.  Ghim.,  44, 
166)  that  when  an  intimate  mixture  of  sodium  carbonate  and  barium 
sulphate  is  subjected  to  intense  pressure,  a  considerable  amount  of 
double  decomposition  occurs.  He  has  now  studied  the  reverse  action. 
When  finely  powdered  dry  sodium  sulphate  and  barium  carbonate  are 
intimately  mixed  in  molecular  proportions  and  the  mixture  subjected 
to  pressure,  a  considerable  quantity  of  barium  sulphate  is  produced. 
If  the  mixture  is  shaken  for  some  time  in  a  dry  flask,  about  50  per 
cent,  of  the  barium  carbonate  is  found  to  have  become  converted  into 
sulphate.  If  the  mixture  is  subjected  to  a  single  pressure  of  several 
thousand  atmospheres,  the  percentage  of  barium  sulphate  is  increased 
to  about  60  per  cent.  Subjected  to  thrice  repeated  pressure — the 
compressed  mass  being  re-powdered  before  each  renewed  pressure — 
the  percentage  of  barium  sulphate  is  increased  to  about  70  per  cent., 
and  after  six  similar  renewals  of  pressure  to  about  73  per  cent.  If 
the  mixture  under  ordinary  atmospheric  pressure  is  allowed  to  remain 
untouched,  no  further  increase  of  barium  sulphate  takes  place,  but  if 
the  mixture  is  maintained  under  pressure  the  formation  of  barium 
sulphate  increases  until  a  limit  of  about  80'5  per  cent,  is  reached. 
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Wlien  fragments  of  tlie  compressed  cylinders  were  heated  at  160°  for 
some  hours  and  then  again  analysed,  the  percentage  of  barium 
sulphate  was  found  to  have  been  very  much  diminished.  The  author 
intends  farther  to  investigate  this  influence  of  heat;  and  also  the 
double  decomposition  of  mixtures  of  dry  substances  under  ordinary 
pressures.  He  finds  that  when  dry  copper  sulphide  is  shaken  with 
dry  silver  nitrate,  double  decomposition  takes  place.  L.  T.  T. 

Calcium  Silicostannate.  By  L.  Bourgeois  (Compt.  rend.,  104, 
231 — 233). — Three  parts  of  silica  and  four  parts  of  stannic  oxide  are 
heated  with  an  excess  of  calcium  chloride  to  bright  redness  for  about 
eight  hours,  and  the  cooled  mass  extracted  with  water.  If  the  time 
of  fusion  has  been  short,  the  residue  is  a  mixture  of  tridymite  and 
cassiterite,  but  if  the  reaction  has  proceeded  further  the  residue 
consists  of  calcium  silicostannate,  whilst  if  the  heating  has  been  too 
far  prolonged,  the  products  are  calcium  bisilicate  and  calcium 
stannate. 

Calcium  silicostannate,  CaO,Si02,Sn02,  analogous  to  sphene,  is 
obtained  as  a  brilliant  white  powder  consisting  of  monoclinic  prisms 
somewhat  less  birefractive  than  those  of  sphene  ;  sp.  gr.  4*34.  They 
are  not  attacked  by  acids,  potassium  hydrogen  sulphate,  or  solutions 
of  alkalis,  and  are  less  fusible  than  sphene. 

A  mixture  of  silica,  stannic  oxide,  and  titanic  oxide,  with  calcium 
chloride,  yields  similar  crystals,  which  contain  all  three  of  the 
dioxides.  Crystals  of  cassiterite  form  on  the  upper  part  of  the 
crucible,  and  if  the  action  is  prolonged  icositetrahedrons  of  the 
composition  3CaO,Alo03,3Si02  are  formed  by  the  action  of  the  fused 
mixture  on  the  crucible.  C.  H.  B. 

Solubility  of  Gypsum  in  Solutions  of  Ammonium  Salts.    By 

S.  CoHN  (/.  pr.  Gliem.  [2],  35,  43 — 56). — Droeze  has  already  shown 
(this  Journal,  1877,  ii,  112)  that  the  solubility  of  gypsum  in  solutions 
of  salts  decreases  with  the  concentration  of  the  salt  solution,  except 
in  the  case  of  ammonium  nitrate  solution,  when  the  solubility  first 
increases  and  then  decreases.  The  author  has  determined  the  solu- 
bility of  gypsum  in  solutions  of  different  ammonium  salts  of  varying 
strength.  The  results  of  several  experiments  point  to  the  following 
conclusions : — 1.  The  irregularity  observed  by  Droeze  in  the  case  of 
ammonium  nitrate  exists  also  in  the  case  of  the  chloride,  but  not  in 
the  case  of  the  sulphate ;  this  difference  is  possibly  due  to  a  chemical 
reaction  taking  place  with  the  gypsum.  2.  Ammonium  sulphate 
increases  the  solubility  of  gypsum,  probably  forming  readil}^  soluble 
double  salts.  3.  Ammonium  chloride,  nitrate,  and  acetate,  increase 
the  solubility  of  gypsum  by  double  decomposition,  readily  soluble 
calcium  salts  being  formed.  4.  The  decomposition  of  the  gypsum 
by  the  ammonium  salts  increases  with  decreasing  concentration. 
5.  Gypsum  dissolves  most  readily  in  ammonium  acetate,  then  in  nitrate, 
chloride,  and  sulphate.  6.  This  order  holds  good  for  the  readiness 
with  which  gypsum  is  decomposed  by  the  salts. 

The  methods  employed  in  preparing  the  solutions  and  determining 
the  amount  of  gypsum  are  described.  N.  H.  M. 
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Crystallography  of  Cadmium  Borotungstate.  Bj  G.  Linck 
(Zeit.  Kryst.  Min.,  12,  442 — 446).  —  Two  kinds  of  crystals  are 
obtained  from  the  concentrated  solution  of  cadmium  borotangstate, 
whicb,  according  to  Klein  (Abstr.,  1881,  1168),  has  the  composition 
9W03,B,03,2CdO  +  I8H2O.  The  crystals  which  separate  out  first 
are  of  ^  bright  yellow  colour  and  tabular  in  form  (Analysis  1)  ;  whilst 
the  others  are  of  a  yellowish-brown  colour,  and  have  a  pyramidal  form 
(Analysis  II).     Analysis  gave  the  following  results  : — 


HoOat 

H2O  at 

100°. 

red  heat. 

CdO. 

WO3. 

-B2O3. 

Total. 

I.  8-18 

4-18 

9^33 

76-27 

2-04 

100-00 

II.  8-03 

3'80 

9'52 

76-51 

2-14 

100-00 

Neither  of  the  salts  analysed  correspond  with  Klein's  formula,  in  that 
they  contain  much  less  water  of  crystallisation  and  more  chemically- 
combined  water. 

The  yellow  crystals  belong  to  the  monosymmetric  system  ;  the  axial 
ratio  being  a:h:  c  =  1-3321  :  1  :  1*1383;  /3  =  57°  47'.  The  forms 
observed  were  OP,  cx)Pgo,  oo1?do,  Poo,  5co,  6?co. 

The  brown  crystals  belong  to  the  asymmetric  system ;  a  :  h  :  c  = 
0-6261  :  1  :  0-4398.  «  =  114°  56' ;  (3  =  92°  47', ^7  =  94°  57'.  The 
following  planes  were  observed  : — OP,  ooPcx),  ooPco,  co'Pf ,  coP',  P, 
l^P'.  B.  H.  B. 

Higher  Oxides  of  Copper.  By  T.  B.  Osboene  (Amer.  J.  8ci.  [3], 
32,  333 — 342). — The  various  coloured  hydrated  oxides  of  copper 
obtained  by  treating  cupric  hydroxide  with  hydrogen  peroxide,  are  all 
mixtures  in  varying  proportions  of  the  brown  dioxide,  Cu02,H20, 
with  cupric  hydroxide.  The  author  has  also  experimented  on  the 
so-called  sesquioxide,  obtained  by  the  action  of  alkaline  solutions  of 
hypochlorites  on  copper  compounds,  but  has  not  obtained  any  conclu- 
sive results.  A.  J.  G. 

New    Elements    in    Gadolinite    and    Samarskite.      By  W. 

Crookes  (Proc.  Boy.  80c.,  40,  502 — 509).  —  An  account  of  the 
differentiation  in  the  absorption  and  the  phosphorescent  spectra 
obtained  by  the  process  of  systematic  fractionation  of  the  earths 
present  in  gadolinite  and  samarskite.  By  the  evidence  of  absorption 
spectra,  Welsbach  has  concluded  that  didymium  is  separable  into 
two  elements,  designated  prgesodymium  and  neodymium,  which  give 
green  and  rose-red  salts  respectively.  The  method  adopted  by  the 
author  does  not  lead  to  the  same  conclusion,  although  it  is  suggested 
that  didymium  can  be  resolved  in  more  than  one  direction  according 
to  the  method  adopted.  Evidence  has,  however,  been  afforded  of  a 
blue  line,  X451-5,  characteristic  of  the  element  named  dysprosium  by 
Boisbaudran,  as  also  of  absorption -bands  \475  and  X443,  which  can  be 
obtained  separate  from  \45i*5,  and  thus  belong  to  some  element. 

By  systematic  fractionation,  and  examination  of  the  various  portions 
by  the  phosphorescent  spectrum  method,  it  is  shown  that  the  spectrum 
bands  hitherto  considered  to  belong  to  yttria  vary  in  intensity 
among  themselves,  as  also  that  the  element  called  Yoc,  or  gadoliuium, 
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by  Marignac,  is  probably  composed  of  at  least  four  simpler  substances. 
The  spectrum  of  this  Ya  is  that  of  yttria  with  the  chief  characteristic, 
namely,  the  citron  band,  left  out,  and  with  the  double  green  band  of 
samaria  added  to  it.  A  provisional  list  is  given  of  eleven  elements, 
inclusive  of  ytterbium  and  gadolinium,  with  the  mean  wave-lengths 
of  their  dominant  band. 

Attention  is  also  drawn  to  the  delicacy  of  the  phosphorescent 
spectrum  method  as  applicable  to  substances  which  have  been  approxi- 
mately separated  but  not  yet  completely  isolated  by  chemical  processes. 
In  accuracy,  it  is  unsurpassed  by  spectrum  analysis ;  in  economy,  it 
possesses  the  advantage  that  the  specimen  examined  is  not  destroyed, 
whilst  continued  experience  confirms  its  trustworthiness. 

y.  H.  V. 

Note. — For  a  further  account  of  the  experiments  described  above 
and  the  theoretical  conclusion  drawn  therefrom,  compare  the  address 
of  the  author  to  the  Chemical  Section  of  the  British  Association, 
Report,  1886.— V.  H.  V. 

Chemistry    of   Manganese    and    of    Fluorine.      By  0.   T. 

Christensen  {J.pr.  Ghem.  [2],  35,  57 — 82;  comp.  Abstr.,  1886,  854). 
— When  chlorine  is  passed  into  absolute  ether  containing  pure 
manganese  peroxide  in  suspension  and  cooled  by  means  of  water,  the 
liquid  acquires  after  some  time  a  violet  colour  so  intense  that  it 
appears  almost  black  and  opaque.  If  the  treatment  with  chlorine  is 
prolonged,  and  the  cooling  insufficient,  a  reduction  takes  place,  and 
manganous  chloride  gradually  separates.  The  mixture  should  be 
shaken  frequently,  and  kept  from  much  light.  If  the  dark  liquid 
is  poured  off,  a  substance  is  obtained  partly  soluble  in  ether  with 
intense  violet  colour ;  the  insoluble  residue  is  unchanged  manganese 
oxide.  The  ether  poured  off,  gives  after  some  hours  an  abundant 
separation  of  manganous  chloride,  and  loses  its  colour.  When 
strong  hydrochloric  acid  (sp.  gr.  X"19)  is  shaken  with  absolute  ether, 
two  layers  are  obtained,  the  lower,  a  solution  of  ether  in  hydrochloric 
acid,  and  the  upper,  a  solution  of  hydrochloric  acid  in  ether.  When 
these  are  treated  separately  with  manganese  peroxide,  the  ethereal 
hydrochloric  acid  solution  acquires  a  green,  whilst  the  hydrochloric 
acid  containing  ether  acquires  a  violet  colour.  Hence  the  colour 
appears  to  depend  on  the  amount  of  water  present  (comp.  Nickles, 
Ann.  Chim.  Phys.  [4],  5,  161). 

A  number  of  experiments  are  described  which  were  made  to 
determine  the  valency  of  the  manganese  in  the  compounds  obtained 
by  the  action  of  hydrochloric  acid  on  manganese  peroxide.  The 
result  points  to  the  formula  MuaCle.  When  the  reaction  takes  place 
at  10°,  more  chlorine  is  taken  up,  and  it  is  probable  that  the 
compound  MnCU  is  formed. 

Manganese  sesquioxide,  Mn^Oa,  yielded  the  same  chloride,  MuoCle, 
when  treated  with  ether  containing  hydrochloric  acid. 

Manganese  fluoride,  MuaFe  +  6H2O,  is  obtained  in  the  pure  state 
by  dissolving  artificial  manganese  peroxide  in  hydrofluoric  acid ;  the 
product  is  filtered  through  spongy  platinum,  evaporated  down  and 
kept  over  sulphuric  acid. 
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Manganese  potassium  fluoride,  4KF,Mn2F6  -f  2H20,is  prepared  by 
treating  manganous  hydroxide  (Otto,  Annalen,  93,  372)  with  pare 
dilute  hydrofluoric  acid ;  the  product  is  filtered  and  treated  with 
excess  of  potassium  fluoride,  when  a  rose-coloured,  crystalline  pre- 
cipitate is  formed.  This  is  washed  with  water  containing  hydro- 
fluoric acid,  and  dried  on  platinum.  It  is  decomposed  by  water  at 
the  ordinary  temperature.  Hydrochloric  acid  decomposes  it  with  a 
dark  colour;  when  the  solution  is  treated  with  water,  the  solution 
becomes  transparent  and  bright  yellowish-red.  The  salt  dissolves  in 
sulphuric  acid,  yielding  an  auiethyst-coloured  liquid,  which  becomes 
red  on  the  addition  of  water.  The  solution  in  phosphoric  acid  is  red. 
The  salt  is  identical  with  the  one  to  which  Nickles-  (Compt.  rend.  65, 
107)  ascribed  the  formula  2KF,MnF4.  The  salt,  2KF,MnOF2,  is 
obtained  by  adding  manganese  tetrachloride  to  a  boiling  solution  of 
potassium  fluoride ;  it  is  probably  identical  with  Nickles'  salt, 
4KF,Mn20F4. 

The  salt,  4KF,Mn2F6  +  2H2O,  was  also  prepared  by  heating 
manganese  peroxide  with  hydrogen  potassium  fluoride,  and  by 
precipitation  from  a  solution  of  potassium  fluoride  with  a  solution 
of  manganese  peroxide  in  hydrofluoric  acid.  N.  H.  M. 

Action  of  Potassium  Permanganate  on  Sodium  Thiosulphate. 
By  M.  Glaser  (Monatsh.  Ghem.,  7,  651 — 654). — According  to  Honig 
and  Zatzek  (Abstr.,  1886,  504),  a  boiling  neutral  solution  of  sodium 
thiosulphate  is  not  completely  oxidised  to  sulphate  by  potassium 
permanganate.  Experiments  in  which  sodium  thiosulphate  was 
boiled  with  solutions  of  permanganate,  show  that  when  1  c.c.  of  the 
solution  contains  0*00748 7  gram  of  permanganate,  and  the  boiling  is 
continued  for  15  to  20  minutes,  1-98  to  2*69  per  cent,  of  the  thio- 
sulphate is  not  oxidised  to  sulphate,  whilst  when  concentrated 
solution  of  permanganate  is  employed,  the  oxidation  is  complete. 
In  alkaline  solution,  and  at  the  ordinary  temperature,  the  oxidation 
is  almost,  but  not  quite,  complete. 

The  compound  manganite  formed  in  the  reaction  is  stable,  and  is 
not  decomposed  by  cold  or  hot  water.  Numerous  analyses  confirm  the 
formula  KH3Mn40io,  previously  assigned  to  it.  The  author  adheres 
to  the  equation  previously  suggested  by  him  (Abstr.,  1885,  957), 
and  considers  that  it  holds  good  whether  the  reaction  takes  place 
in  the  boiling  concentrated  solution  of  permanganate  or  in  a  more 
dilute  solution.  N.  H.  M. 

Compounds  of  Stannic  Oxide.  By  A.  Ditte  (Compt.  rend., 
104,  172 — 175). — Stannic  hydrate,  produced  by  the  action  of  alkalis 
on  a  solution  of  stannic  chloride,  dissolves  readily  in  warm  dilute 
sulphuric  acid  (1  :  8),  forming  a  limpid  solution,  which  when  con- 
centrated until  it  contains  not  more  than  3  or  4  vols,  of  water  to 
1  vol.  of  sulphuric  acid,  deposits  at  first  colourless,  radiating  needles, 
then  rhomboidal  lamellae,  and  eventually  hexagonal  prisms  with  two 
parallel  faces  largely  developed.  All  the  crystals  have  the  composi- 
tion Sn02,2H2S04. 

The  same  compound  is  obtained  by  the  action  of  sulphuric  acid 
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of  suitable  concentration  on  tlie  hard,  vitreous  hydrate  SnO.>,2H20, 
obtained  by  dissolving  gelatinous  stannic  hydrate  in  ammonia,  and 
evaporating  the  liquid  ;  on  metastannic  acid  obtained  by  treating 
the  metal  by  nitric  acid  ;  and  on  strongly  heated  anhydrous  stannic 
oxide.  In  the  last  case  the  rate  of  solution  is  very  slow.  The  form 
of  the  crystals  varies  in  the  manner  already  described  with  the 
relative  proportions  of  acid  and  water  in  the  liquid. 

The  crystals  are  decomposed  by  water,  but  the  stannic  oxide  is 
kept  in  solution  by  the  sulphuric  acid  which  is  liberated,  and  a  pre- 
cipitate is  only  obtained  when  water  is  added  in  such  quantity  that 
the  liquid  does  not  contain  more  than  about  43  grams  of  sulphuric 
acid  per  litre.  The  crystals  are  very  deliquescent,  and  form  a  colour- 
less, transparent  liquid  when  exposed  to  the  air  ;  this  solution  does 
not  crystallise  on  evaporation,  but  forms  a  hard,  vitreous  mass.  If, 
however,  some  sulphuric  acid  is  added  to  the  liquid,  crystals  of 
Sn02,2H2S04  are  readily  obtained.  They  dissolve  readily  in  dilute 
sulphuric  acid,  especially  on  heating,  are  not  affected  by  ether,  but 
are  decomposed  by  alcohol  with  removal  of  sulphuric  acid. 

If  the  sulphuric  acid  is  not  in  large  excess,  but  has  dissolved  a 
considerable  proportion  of  stannic  oxide,  it  forms  a  transparent  jelly  on 
cooling,  which  is  sometimes  opalescent.  This  liquefies  when  heated, 
but  gelatinises  again  when  cooled.  The  jelly  is  strongly  acid,  and 
does  not  become  crystalline  even  after  several  weeks.  If,  however, 
it  is  mixed  with  an  excess  of  ether,  it  yields  a  precipitate  of  slender, 
white  needles  of  the  compound  Sn02,IIoS04.  This  compound 
dissolves  in  cold  water,  and  the  solution  is  at  first  limpid,  but 
soon  becomes  turbid,  owing  to  the  separation  of  gelatinous  stannic 
hydrate. 

A  compound  of  the  same  kind  containing  selenic  acid  is  readily 
obtained  b}'-  dissolving  gelatinous  stannic  oxide  in  a  warm  solution  of 
selenic  acid,  and  evaporating  to  a  syrup.  When  the  liquid  is  cooled, 
it  deposits  transparent  rhomboidal  lamellas  or  hexagonal  prisms  of  the 
composition  Sn02,Il2Se04.  These  crystals  are  hygroscopic,  and  are 
decomposed  by  excess  of  water,  with  separation  of  stannic  hydrate.  This 
compound  is  formed  even  in  presence  of  a  large  excess  of  selenic  acid. 

Titanic  and  zirconic  oxides  yield  similar  products.  C.  H.  B. 

Titanium.  Part  II.  By  0.  v.  d.  Pfordten  {Annalen,  237,  201— 
235). — The  yellow  colour  of  titanium  tetrachloride  is  due  to  the 
presence  of  vanadium  oxychloride.  This  impurity  may  be  removed 
by  treatment  with  sodium  amalgam.  The  pure  chloride  is  a  colour- 
less liquid  boiling  between  135°  and  136°.  It  is  not  decomposed  by 
dry  oxygen,  but  fumes  in  moist  air.  Titanium  tetrachloride  is  miscible 
with  alcohol,  and  on  the  addition  of  water  the  solution  remains  clear. 
A  yellow  precipitate  is  formed  when  the  chloride  is  poured  into 
hydrochloric  acid;  it  is  soluble  in  an  excess  of  acid.  Titanium 
chloride  does  not  conduct  electricity. 

A  gelatinous  modification  of  hydrated  titanic  oxide  is  occasionally 
obtained  by  fusing  titanium  dioxide  with  potassium  carbonate,  and 
adding  hydrochloric  acid  to  the  aqueous  solution  of  the  product. 
When  sodium  amalgam  is  left  in  contact  with  titanium  tetrachloride, 
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a  black  deposit  of  the  dichloride  or  a  violet  deposit  of  the  trichloride 
is  slowly  formed  on  the  surface  of  the  amalgam. 

The  dichloride  dissolves  in  water  and  in  alcohol  with  a  brown 
coloration,  but  it  is  insoluble  in  ether.  On  exposure  to  the  air,  the 
aqueous  solution  deposits  titanic  acid  ;  the  alcoholic  solution  remains 
clear,  but  contains  organic  chlorine  products.  With  potassium  thio- 
cyanate  and  ether,  titanium  dichloride  exhibits  a  delicate  and  cha- 
racteristic reaction ;  the  ether  acquires  a  dark- brown  colour.  Robin- 
son and  Hutchings  (Amer.  Ghem.  /.,  6,  74)  describe  a  method  of 
preparing  metallic  titanium  by  the  action  of  sodium  on  titanic 
chloride  in  sealed  tubes  at  130°.  The  author  finds  that  this  reaction 
yields  a  considerable  quantity  of  titanium  dichloride,  but  little  if  any 
metallic  titanium. 

Titanium  trichloride  mixed  with  dichloride  is  precipitated  when 
sodium  amalgam  is  added  to  a  solution  of  the  tetrachloride  in  hydro- 
chloric acid.  The  powder  dissolves  in  water,  forming  a  violet  solu- 
tion. When  sodium  amalgam  acts  on  a  solution  of  potassium  titano- 
fluoride  and  hydrochloric  acid,  a  green  solution  is  produced  which 
does  not  contain  any  dichloride.  On  the  further  addition  of  sodium 
amalgam,  the  solution  becomes  colourless,  and  finally  deposits  a  black 
precipitate  of  Ti(0H)2.  If  the  solution  contains  only  a  small  quantity 
of  acid,  the  sesquioxide  is  precipitated. 

The  three  chlorides  exhibit  the  following  reactions  : — 


Soluble  in 

TiCls. 

TiCla. 

TiClj. 

Water  or  alcohol . . . 
Ether 

readily  (brown) 

insoluble 
sparingly 

readily  (violet  or 

green) 

insoluble 

sparingly 

readily  (colourless) 

(yellow) 
freely 

Hydrochloric  acid  . . 

Ti02. 

Mixture  of 

TiCl4  and  alcohol 

diluted  with 

water. 

Ti^Oa.  , 

"Violet  solution 
from  TiCl4  or 
green  solution 

from  K2TiF6  in 
hydrochloric  acid. 

TiO. 

Aqueous  solution. 

Ether  reaction 

Ammonia 

white 
white 
white 

white 

reddish-yellow 

yellow 

orange 

bluish-black 
bluish-white 
yellow- brown  so- 
lution 

brownish-red 

coffee 
brown  solution 

brown, 
black. 

Sodium  phosphate. . 
„       oxalate .... 

,,       acetate  .... 
KiFeCvfi    

bluish-black, 
green-brown  solution  in 

excess, 
green- black, 
dark-brown. 

K^FeCvfi    

red-brown. 

Tannic  acid 

reddish-brown  solution. 

Titanium  sesquioxide  is  not  formed  as  Ebelmann  states  {Ann.  Chim. 
Pliys.  [3],  20,  394)  by  the  action  of  hydrogen  on  titanium  dioxide  at  a 
red  heat.     The  product  has  the  composition  of  TivOig.         W.  C.  W. 
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Vanadates  of  the  Alkaline  Earths.  By  0.  Manasse  (Chem. 
Centr.,  1886,  773—774). — The  normal  barium  salt,  BaVaOe  +  HgO,  is 
obtained  bj  adding  barium  chloride  to  a  solution  of  the  normal 
potassium  salt.  Precipitated  from  the  acid  potassium  salt,  it  is  often 
obtained  as  a  yellowish-white  powder  mixed  with  orange-red  crystals. 
An  acid  barium  salt,  Ba3Vio028  +  I9H2O,  is  formed  by  precipitating 
the  acid  potassium  salt  with  a  soluble  barium  salt.  The  precipitate 
fii-st  formed  slowly  changes  into  red-yellow  crystals,  mixed  with 
the  yellowish-white  powder  of  the  preceding  salt,  the  solution 
gradually  becomes  quite  colourless.  It  is  soluble  in  water  to  the 
extent  of  1  in  5000.  The  salt  is  obtained  in  beautiful,  red,  prismatic 
crystals,  when  equivalent  amounts  of  potassium  divanadate  and 
barium  chloride  are  mixed  with  a  large  excess  of  acetic  acid.  Barium 
orthovauadate,  BaeY^Os,  cannot  be  obtained,  owing  to  its  great 
instability ;  it  is  decomposed  into  barium  pyrovanadate  and  barium 
hydroxide  at  the  time  of  its  formation. 

Strontium  Salts. — The  normal  salt,  SrV206  +  ^HgO,  is  described, 
and  also  acid  salts,  having  the  composition  SraVgOaa  +  I4H2O, 
SrsVuOag  +  3OH2O,  and  SrVsOai  +  IIH2O.  When  potassium  di- 
vanadate and  strontium  chloride  are  allowed  to  crystallise  together, 
the   following   double   salts    are    obtained : — x   and   /B,    KgVuOsg  + 

2OH2O    +    SCSr^VuOag   +    2OH2O)  ;    3(Sr4Vu039    +    SOH^O)     +    KsVuOgg 

-i-  3OH2O  ;  and  a  7-salt,  KsVuOsg  +  I8H2O  -f  Sv.VuO,,  +  I8H2O, 
and  also  K4yio037  +  I2H2O. 

Calcium  Salts. — The  normal  salt,  CaYoOe  +  4H3O,  is  obtained  by 
allowing  a  mixture  of  normal  potassium  vanadate  and  calcium 
chloride  to  evaporate.  The  acid  salt,  CaaVgOis  +  I5H2O,  is  formed 
when  equivalent  amounts  of  potassium  divanadate  and  calcium 
chloride  are  mixed  with  excess  of  acetic  acid.  The  tetravanadate, 
CaViOu  -f-  6H2O,  is  obtained  in  red  crystals  by  evaporating 
potassium  divanadate  and  calcium  chloride.  Other  salts  prepared 
were :— CaaVuO,^  +  7B.,0,  CaaVieOia  +  26H2O,  and  CaV^On  + 
4K2V4OU  +  22H2O,  potassium  calcium  tetravanadate. 

Magnesium  Salts. — The  normal  salt,  MgV206  +  GHoO,  is  prepared 
by  boiling  finely  powdered  vanadic  acid  with  excess  of  magnesium 
carbonate.  Acid  salts,  2(Mg2V60n)  +  lyHgO  and  MgaVioOss  +  28H2O, 
were  also  prepared. 

When  a  few  drops  of  nitric  or  sulphuric  acid  is  added  to  these 
salts,  a  hydrate  of  vanadic  acid,  H2y206,  is  formed,  which  is  much 
more  soluble  than  the  crystallised  vanadic  acid. 

The  author  determined  the  vanadic  acid  in  the  above  salts  by 
reducing  the  acid  and  titrating  with  permanganate.  He  found  that 
the  reduction  of  vanadic  acid  is  best  effected  by  hydrogen  sulphide, 
or  by  sulphurous  anhydride  with  a  simultaneous  passage  of  carbonic 
anhydride. 

A  compound,  YsOn,  was  obtained  as  a  dark  blue  or  black  powder 
with  metallic  lustre,  by  dissolving  vanadic  acid  containing  oxide  in 
potassium  hydroxide.  It  can  be  regarded  as  a  mixture  of  V2O6  -h 
y  V2O4,  or  of  V4O9  +  2V2O4.  G.  H.  M. 
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Valency  of  Bismuth. 

See  this  vol.,  p.  368. 


By  A.  MiCHAELis  (Ber.,  20,  52—54).— 


Action  of  Hydrogen  Peroxide  on  Bismuth  Salts.  By  K. 
Hasebroek  (Ber.,  20,  213 — 218). — When  commercial  (3  per  cent.) 
hydrogen  peroxide,  rendered  alkaline  with  ammonia  (or  potash),  is 
added  to  a  bismuth  salt  and  the  mixture  gently  warmed,  evolution  of 
oxygen  occurs  and  a  characteristic  orange-yellow  precipitate  of  bis- 
muth pentoxide  is  formed ;  the  reaction  is  of  such  delicacy  that 
1  part  of  bismuth  in  100,000  can  be  detected  by  its  means.  To 
obtain  the  pentoxide  in  the  pure  state,  it  is  necessary  to  work  in  an 
atmosphere  free  from  carbonic  anhydride,  otherwise  absorption  of  the 
gas  and  formation  of  bismuthyl  carbonate  takes  place.  The  air- dried 
bismuth  pentoxide  contains  less  water  than  corresponds  with  1  mol. 
HoO  ;  it  is  a  bright  orange-yellow,  amorphous  powder,  insoluble  in 
water  and  alkalis,  but  soluble  in  dilute  acids,  solutions  of  varying 
shades  of  red  being  formed  when  dilute  nitric  and  sulphuric  acids 
are  used  as  solvents.  When  heated  with  alkalis  or  alone,  it  becomes 
brown,  and  by  further  heating  melts  to  form  crystalline  bismuth 
trioxide.  Treated  with  hydrochloric  and  sulphuric  acids,  it  evolves 
chlorine  and  oxygen  respectively,  whilst  hydrogen  peroxide  is  readily 
decomposed  by  it.  W.  P.  W. 

Atomic  Weight  of  Gold.  By  G.  KeOss  (Ber,,  20,  205—210).^ 
The  collective  results  obtained  in  a  determination  of  the  atomic 
weight  of  gold  are  given.  Two  salts  were  employed,  the  neutral 
auric  chloride,  AuCla  (in  solution),  and  potassium  gold  bromide, 
KAuBr4.  The  gold  chloride  was  obtained  by  passing  chlorine  over 
finely  divided  gold;  to  remove  excess  of  chlorine,  the  product  was 
exposed  for  a  day  to  air  dried  by  passage  over  sulphuric  acid  and 
phosphorus  pentoxide,  then  allowed  to  remain  for  several  weeks  over 
frequently  renewed  soda-lime,  and  finally  decomposed  by  water  into 
a  solution  of  neutral  auric  chloride.  The  potassium  gold  bromide 
was  prepared  by  adding  finely  divided  gold  to  potassium  bromide  and 
bromine  in  aqueous  solution;  the  salt  is  anhydrous  and  only  very 
slightly  hygroscopic. 


Number  of 

experiments 

made  with. 

each  method. 

Ratio  determined. 

Atomic 
weight. 

DifFerence 

between  the 

maximum  and 

minimum  values 

found. 

8 

4 

4 
5 
9 

Solution  of  neutral 

auric  chloride  ...      Au  :  CI3 
Potassium  gold  bro- 
mide        Au  :  Bra 

Ditto Au  :  KBr 

Ditto Au  :  Br4 

Ditto Au  :  KBr,Br3 

196-622 

196  -619 
196  -620 
196-743 
196-741 

0-101 

0-110 
0-134 
0-225 
0-306 

30 

Mean .... 

196-669 

0-175 
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The  values  found  for  tlie  atomic  weight  (0  =  15 "96)  are  given  in 
the  table  (p.  340). 

The  author  adopts  the  value  196*64  as  that  of  the  atomic  weight  of 
gold.  W.  P.  W 

Sublimed  Auric  Chloride.  By  G.  Kruss  (Ber.,  20,  211—213). 
— When  a  continuous  current  of  dry  chlorine  is  passed  over  powdered 
gold,  and  the  temperature  gradually  raised,  it  is  found  that  at  140°  a 
small  quantity  of  reddish-brown  vapour  is  formed  which  condenses  to 
a  yellowish-red  sublimate;  if  the  temperature  is  kept  constant  the 
sublimation  soon  ceases,  and  the  gold  is  entirely  converted  into 
aureus  auric  chloride.  When  the  temperature  is  raised  to  180 — 190° 
this  compound  decomposes,  chlorine  is  evolved,  and  green  aureus 
chloride  and  a  small  quantity  of  volatile  gold  chloride  are  formed. 
At  220 — 230°  a  small  quantity  of  gold  chloride  again  volatilises, 
whilst  the  aureus  chloride  decomposes  into  gold  and  chlorine,  and  at 
300"  the  gold,  contrary  to  Debray's  statement  (Gompt.  rend.,  69,  985), 
remains  unaltered  in  the  current  of  chlorine.  On  allowing  the  tem- 
perature to  fall  these  changes  take  place  in  the  reverse  order.  The 
amount  of  volatile  gold  chloride,  which  analysis  shows  to  be  auric 
chloride,  AuCla,  and  not  a  higher  chloride  as  stated  by  Prat  (Gompt. 
rend.,  70,  840),  is  very  small;  thus,  100  repetitions  of  the  process 
with  a  layer  of  powdered  gold  30 — 35  cm.  long,  yielded  less  than 
0'12  gram  of  auric  chloride  in  the  form  of  a  sublimate  consisting  of 
lustrous,  reddish-brown  needles.  W.  P.  W. 


Mineralogical   Chemistry. 


Amorphous  Carbon  (Graphitoid)  in  the  Saxon  Erzgebirge. 
By  A.  Sauer  (Zeit.  Kryst.  Min.,  12,  527). — Amorphous  carbon  is 
widely  distributed  throughout  the  mica  schists  and  phillites  of  the 
Erzgebirge.  It  is  not  identical  with  graphite  or  with  anthracite. 
The  author  finds  that  it  is  identical  with  the  amorphous  carbon 
described  by  Inostranzeff  (Abstr.,  1881,  357),  and  suggests  for  the 
substance  the  name  of  graphitoid.  The  analysis  gave  the  following 
results  : — 


Ash. 

C. 

H2O. 

H. 

Total. 

73-85 

24-85 

101 

0-06 

99-77 
B.  H.  B. 

Crystallisation  of  Native  Copper.  By  E.  S.  Dana  (Amer.  J. 
8ci.,  32,  413 — 429). — This  elaborate  memoir  is  based  on  a  careful 
study  of  the  beautiful  collection  of  60  specimens  of  native  copper 
from  Lake  Superior,  in  the  possession  of  Mr.  C.  S.  Bement.  The 
author  also  had  the  use  of  a  large  number  of  specimens  belonging  to 
the   cabinets   of   Professor   G.    J.   Brush,   and   of  the  Yale   College 
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Museum.  The  paper  is  accompanied  by  illustrations  of  54  varieties 
of  crystalline  forms  of  native  copper.  The  planes  observed  by  the 
author  are  :  ooOoo,  ooO,  0,  oo04,  ooO|,  co02,  coOf,  303,  202,  V«Of, 
110  y,  604.  Of  these,  the  trisoctahedron  202,  and  the  hexoctahedra 
110 y  and  604,  are  new  to  the  species.  B.  H.  B. 

Crystallographic  Notes.  By  W.  G.  Beown  (Amer.  J.  Scl,  32, 
377 — 380). — 1.  Artificial  Copper  Crystals.  — In  a  cell  of  a  Calland 
gravity  battery  which  had  remained  undisturbed  for  three  months, 
there  was  found  attached  to  the  insulating  wire  coming  from  the 
copper  plate,  at  the  point  where  it  passed  the  zinc  plate,  a  pendant 
mass  consisting  almost  entirely  of  copper  crystals.  The  crystals  were 
evidently  accidentally  formed  by  electrolysis.  The  upper  part  of  the 
mass  consists  of  spongy  dendritic  copper,  whilst  the  lower  and  larger 
portion  consists  of  definite  copper  crystals.  By  far  the  greater 
number  of  the  crystals  are  twins,  either  according  to  the  spinel  law, 
twinning  plane  an  octahedral  face,  or  the  twinning  plane  is  that  of  a 
trapezohedron  forming  polysynthetic  twins. 

2.  Artificial  Crystallised  Cuprite. — On  the  outside  of  the  spongy  por- 
tion of  the  copper  described  above,  there  is  a  purple  layer  of  crystals 
of  cuprous  oxide.  Individually,  they  are  of  a  dark  ruby-red  colour ; 
the  forms  present  being  combinations  of  the  octahedron  and  cube. 
Another  example  of  crystallised  cuprous  oxide  was  found  on  a 
German-silver  camp  spoon  picked  up  on  the  site  of  a  magazine  con- 
structed in  1863,  on  Morris  Island,  South  Carolina.  The  short  time 
in  which  the  crystals  have  formed  seems  a  noteworthy  feature  of  this 
occurrence.  The  spoon  could  not  have  been  exposed  more  than  20 
years. 

3.  Crystallised  Gerussite. — At  Morris  Island,  among  the  debris  of  a 
battle-field,  a  dozen  Minie  balls  were  picked  up.  Upon  various  parts 
of  the  surface  of  these  were  patches  of  lead  carbonate,  sometimes 
amorphous  and  sometimes  acicular.  The  balls  had  not  been  fired. 
It  is  possible  that  the  formation  of  the  carbonate  was  hastened  by  the 
rapid  oxidation  of  the  lead  by  the  nitre  of  the  gunpowder  of  the  cart- 
ridge in  the  presence  of  moisture.  B.  H.  B. 

Mineralogical  Notes.  By  A.  Genth  (Zeit.  Kryst.  Min.,  12,  487 — 
492). — The  author  gives  descriptions  and  analyses  of  the  following 
minerals : — 1.  Native  tin  from  the  Aberfoil  River,  New  South  Wales; 
2.  Joseite  and  tetradymite  from  San  Jose,  Minas  Geraes  ;  3.  Galeno- 
bismuthite  containing  selenium  from  Falun,  Sweden ;  4.  Silver 
bismuth  glance  from  Lake  City,  Colorado ;  5.  Cosalite  from  the 
Alaska  and  Gladiator  mines  in  Ouray  Co.,  Colorada;  6.  Beegerite 
from  the  Treasury  Vault  mine,  Summit  Co.,  Colorado ;  7.  Fahlerz 
from  the  Governor  Pitkin  mine.  Lake  City,  Colorada;  8.  Polybasite 
from  the  Terrible  Lode  mine,  Clear  Creek  Co.,  Colorado;  9.  Arsenical 
pyrites  from  North  Alabama ;  10.  Brucite  from  Berks  Co.,  Pennsyl- 
vania; 11.  Ilmenite  and  oligoclase  from  the  Carter  mine.  North 
Carolina;  12.  Topaz  from  Stoneham,  Maine;  13.  Orthoclase  from 
French  Creek,  Chester  Co.,  Pennsylvania;  14.  Muscovite  pseudo- 
morphs    after    nepheline    from    Wakefield   in    Canada;    15.    Stilp- 
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nomelane  from  Antwerp,  New  York ;  16.  Calamine  from  the  Bertha 
mine,  Pulaski  Co.,  Virginia;  17.  Titanite  from  Statesville,  North 
Carolina;  18.  Vanadinite  from  Wanlockhead,  Scotland;  19.  Anna- 
bergite  from  the  Gem  mine.  Silver  Cliff,  Colorado.  B.  H.  B. 

Mineralogical  Notes.  By  E.  S.  Dana  (Amer.  J.  Sci.,  32,  386— 
390). — The  author  gives  the  results  of  a  crystallographical  inves- 
tigation of  the  following  minerals  :  — 

1.  Columhite  from  Standish,  Maine. — The  results  of  the  author's 
examination  of  this  mineral  have  already  been  published  (this  vol., 

2.  Diaspore  from  Newlin,  Pennsylvania. — The  crystal  examined  is 
the  finest  ever  found  at  the  locality.  It  is  prismatic  in  habit  and 
showed  the  following  planes: — ooPco,  coP2,  coP2,  ooP5,  and  f Pf ; 
the  last  pyramid  being  new  to  the  species.  On  crystals  of  diaspore 
from  Chester,  Massachusetts,  the  author  has  observed  the  planes  1P|- 
and  1P2,  new  to  the  species. 

3.  Zincite.  —  The  knowledge  of  the  crystals  of  zinc  oxide  has 
hitherto  rested  on  observations  of  artificial  crystals,  the  native  mineral 
showing  usually  only  massive  forms.  The  calDinet  of  Mr.  C.  S.  Bement 
contains  several  specimens  of  zincite  from  Stirling  Hill,  New  Jersey, 
showing  distinct  crystals.  The  angles  measured  show  a  fair  agree- 
ment with  the  angles  of  the  artificial  forms. 

4.  Sulphur. — A  specimen  of  native  sulphur  from  Rabbit  Hollow,  in 
the  cabinet  of  Professor  Brush,  is  interesting  on  account  of  the  com- 
plexity of  its  form.  Fifteen  planes  were  observed  ;  of  these  f P3  and 
^F  are  new  to  the  species.  B.  H.  B. 

Copper  Mineral  from.  Sunnerskog,  Sweden.  By  Gr.  Lindsteom 
(Zeit.  Kryst.  Min.,  12,  512 — 513).— The  mineral  is  dark  indigo-blue, 
with  a  blue  streak  and  faint  metallic  lustre.  Analysis  gave  the 
following  results : — 

Cu.  S.  Fe.203.        CaO.         Insol.         Total. 

74-29        24-22        0*10        0-59        0-51        99-71 

A  mineral  analysed  by  Hahn,  and  named  carmenite,  had  the  same 
composition.  It  was,  however,  regarded  by  Dana  as  an  impure  copper 
glance,  mixed  with  covelline.  B.  H.  B. 

Galenobismuthite  containing  Selenium  from  the  Falun 
Mine.  By  M.  Weibull  {Zeit.  Kryst.  Min.,  12,  511— 512).— Galeno- 
bismuthite containing  selenium  was  first  observed  in  the  quartz  at  the 
Falun  Mine  in  Sweden.  Its  occurrence  is  of  practical  importance,  as 
it  has  been  proved  that  the  native  gold  is  always  accompanied  by 
this  mineral  at  Falun.  The  mineral  has  a  perfect  cleavage  ;  H.  =  3. 
Thin  plates  are  flexible,  but  scarcely  elastic.  The  colour  is  a  steel 
grey ;  sp.  gr.  6-97.     Analysis  gave  the  following  results  : — 

Bi.  Pb.  Cu.  Fe.  S.  Se.  Total. 

49-73        24-62        0-77        0-61        9*82        13-61        99-66 

The  formtila  is   thus   PbSjBi^Sa  +  PbS,Bi2Se3.       The  mineral  is 
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probably  isomorphous,   with   the   lead-bismuth   glance  described   by 
H.  Sjogren. 

This  mineral  has  also  been  analysed  by  A.  Genth  {Zeit.  Krysf.  Min., 
12,  487 — 488),  the  mean  of  five  analyses  giving  the  following 
results,  after  3'96  to  8'8  per  cent,  of  impurities  had  been  subtracted  : — 


Bi. 

Pb. 

Ag. 

s. 

Se. 

Total. 

49-88 

27-88 

0-33 

9-75 

12-43 

100-27 
B.  H 

B. 

Emmonsite,  an  Iron  Telluride.  By  W.  F.  Hillebband  {Zeit. 
Kryst.  Mill.,  12,  492 — 493). — This  new  mineral  from  Colorado  occurs 
in  yellowish-green  scales  in  a  hard  brown,  vein-mass,  consisting  of 
lead  carbonate,  quartz,  and  a  brown  substance  containing  iron  and 
tellurium.  The  mineral  is  probably  monosymmetric.  The  quantity 
of  mineral  available  for  analysis  was  very  small.  Three  analyses  of 
the  brown  substance  gave  the  results  under  I,  II,  III ;  an  analysis  of 
the  green  particles  carefully  picked  out,  but  still  not  pure,  gave  the 
results  under  IV.  The  mean  results,  probably  the  most  correct,  are 
given  under  V,  0-53  per  cent,  of  selenium  having  been  subtracted : — 


I. 

II. 

III. 

ly. 

y. 

Te(Se)    .. 

..      59-77 

59-15 

59-05 

59-14 

58-75 

Fe    

. .      14-00 

14-06 

14-90 

14-20 

14-29 

In  Analysis  I,  3-28  per  cent,  of  water  was  found,  and  in  Analysis  IV 
1*94  of  ZnO  and  0-56  of  CaO.  The  mineral  is  a  ferri-telluride.  It 
has  been  named  in  honour  of  Mr.  S.  J.  Emmons,  of  the  U.S.  Geological 
Survey.  B.  H.  B. 

Elpasolite,  a  New  Mineral.  By  W.  J.  Cross  and  W.  J.  Hille- 
BRAKD  {Zeit.  Kryst.  Mi7i.,  12,  495). — This  is  a  new  Colorado  mineral, 
named  after  the  county  (El  Paso)  in  which  it  was  found.  It  occurs 
in  cavities  in  massive  pachnolite,  in  the  form  of  compact  masses,  on 
which  are  planted  indistinct,  isometric  crystals.  Analysis  gave  the 
following  results : — 


Al. 

Ca. 

Mg. 

K. 

Na. 

¥. 

Total. 

1-32 

0-72 

0-22 

28-94 

9-90 

(46-98) 

98-08 

The  determination  of  the  alkalis  is  only  an  approximation,  and  the 
fluorine  is  calculated  on  the  assumption  that  it  is  completely  combined 
with  metals.  It  is  suggested  that  the  mineral  should  be  regarded 
as  a  cryolite,  in  which  two-thirds  of  the  potassium  is  replaced  by 
sodium.  B.  H.  B. 

Gearksutite  from  Ivigtut,  Greenland.  By  A.  E.  Norden- 
SKIOLD  (Zeit.  Kryst.  Min.,  12,  513 — 514). — The  mineral  is,  according 
to  the  author,  of  recent  formation,  being  due  to  the  action  of  cal- 
careous water  on  the  water  circulating  in  the  fissures  of  the  cryolite 
deposit.  Analysis  gave  results  identical  with  those  obtained  by 
Cross  and  Hillebrand  (Abstr.,  1884,  21),  the  formula  being  CaFg 
+  (A1F3)(A1H303)  +  HsO.  B.  H.  B. 
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Chemical  Composition  of  Ralstonite.  By  S.  L.  Penfield 
and  D.  N.  Harper  (Amer,  J.  Scl,  32,  380— 385).— Analyses  of  the 
rare  mineral  ralstonite  have  been  published  by  N"ordenskiold,  Penfield, 
and  Brandt.  The  authors  have  now  made  an  analysis  of  a  specimen 
of  I'alstonite  associated  with  thomsenolite  from  Arksut  Fjord,  Green- 
land, the  results  being  as  follows  : — 


Mg. 

Na. 

K. 

Ca. 

Al. 

F. 

H2O. 

Total. 

4-39 

4-27 

0-12 

0-03 

24-25 

39-91 

18-73 

91-70 

The  ratio  of  (MgNazKa)  :  Al  =  1  :  3  nearly.  This  ratio  being 
assumed  to  be  correct,  the  ratio  of  the  fluorine  necessary  to  unite  with 
the  metals  should  be  11,  whereas  only  7-56  was  found.  The  assump- 
tion that  hydroxyl  replaces  fluorine  not  only  makes  up  for  the  defi- 
ciency in  the  analysis,  but  also  leads  to  a  very  satisfactory  ratio.  The 
assumption  is  also  well  supported  by  actual  experiment.  Using  the 
actual  water  of  crystallisation  and  hydroxyl  determinations,  and  deter- 
mining the  fluorine  by  difference,  the  latter  part  of  the  analysis 
would  be  as  follows  : — 

P.  OH.  H,0. 

40-79  15-78  10-37 

Assuming  these  conclusions  to  be  correct,  the  mineral  is  an  iso- 
morphous  mixture  of  (MgNa2)Al3Fn,2H20  and  (MgN"a2)Al3(OH)ii 
+  2H2O.  B.  H.  B. 

Brucite  from  the  Ural.  By  A.  A.  Losch  (Zeit.  Kryst.  Min.,  12, 
614). — The  mineral  occurs  with  chlorite,  calcite,  perowskite,  forsterite, 
and  waluewite  at  the  Nikolaje-Maximilianoffski  Mine ;  sp.  gr.  =  2-388. 
Analysis  gave  the  following  results  : — 

MgO.  PeO.  H2O.  CO2.  Total. 

69-03  0-76  30-15  0-09  100*03 

B.  H.  B. 
Artificial   Production    of    Zincite   and  Willemite.      By   A. 

Gorge u  {Gompt.  rend.,  104,  120 — 123). — When  zinc  sulphate  is 
gradually  heated  to  bright  redness,  it  yields  zinc  oxide  in  small  crystals 
which  are  more  readily  obtained  if  the  zinc  salt  is  mixed  with  an 
equivalent  quantity  of  an  alkaline  sulphate.  Decomposition  is  then 
less  rapid  and  the  crystals  separate  in  the  fused  mass.  Before 
decomposition  is  complete,  the  product  is  cooled  and  extracted  with 
water,  when  zinc  oxide  is  left  in  heavy,  transparent,  nacreous,  greenish- 
yellow  or  greenish,  hexagonal  prisms  which,  like  the  crystals  of 
zincite,  belong  to  the  hexagonal  system.  In  hardness  and  sp.  gr. 
(5-5)  the  artificial  crystals  are  identical  with  the  natural  oxide. 
Zinc  nitrate  also  yields  good  crystals  if  only  heated  to  partial 
decomposition,  and  the  crystals  are  also  obtained  by  heating  equal 
parts  of  zinc  fluoride  and  potassium  fluoride  in  presence  of  aqueous 
vapour. 

Willemite,  Si02,2ZnO,  is  obtained  when  an  intimate  mixture  of 
zinc  sulphate  with  O'S — 1  equivalent  of  an  alkaline  sulphate  and 
one-thirtieth  of  their  weight  of  hydrated  silica  is  heated  for  an  hour 

VOL.  Lii.  2  a 


346  ABSTRACTS  OF  CHEMICAL  PAPERS. 

at  a  temperature  sufficient  to  cause  a  slight  but  regular  evolution  of 
sulphurous  anhydride.  The  fused  mass  is  treated  with  water,  whicli 
leaves  a  residue  of  tridymite  and  basic  zinc  sulphate  with  strongly 
birefractive  crystals  of  willemite,  which  form  hexagonal  prisms  with 
obtuse  rhombohedral  terminations.  In  hardness  (5-5),  sp.  gr.  (4-25), 
and  general  properties,  the  artificial  crystals  are  identical  with  those 
of  the  natural  mineral.  Calcined  silica  and  sand  will  give  the  same 
results,  but  the  action  is  much  slower. 

No  acid  zinc  silicate  was  obtained  even  with  an  excess  of  silica. 

When  a  mixture  of  zinc  chloride  and  an  alkaline  chloride  with 
silica  is  heated  in  presence  of  water- vapour,  crystals  of  the  com- 
position Si02,2ZnO,  are  obtained,  but  their  exact  form  could  not  be 
determined.  C.  H.  B. 

Goslarite  from  Montana.  By  R.  Pearce  (Zeit.  Kri/st.  Min.,  12, 
494). — Goslarite  occurs  in  long,  acicular  crystals  in  some  old  workings, 
400  feet  deep,  in  the  Gagnon  Mine,  Butte  City,  Montana.  Analysis 
gave  the  following  results  : — 

SO3.  ZnO.  CuO.        MnO,FeO.         H2O.  Total. 

28-09         (27-56)        0*12  0-30  43-93        100-00 

B.  H.  B. 

Place  of  Spodiosite  in  the  Mineral  System.  By  A.  Sjogren 
{Zeit.  Kryst.  Mm.,  12,  512). — In  consequence  of  the  chemical  and 
crystallographical  resemblance  between  spodiosite  and  kjerulfine,  the 
author  suggests  that  the  two  minerals  may  be  isomorphous  compounds, 
thus  : — 

Kjerulfine   Mg,F-P04 

Spodiosite   CasF-POi. 

The  planes  of  spodiosite  calculated  from  the  axial  ratio  of  kjerulfine 
would  be  DoP,  ooFco,  -2P,  +2P,  4Poo.  B.  H.  B. 

Sarkinite,  a  New  Manganese  Arsenate.  By  A.  Sjogren  (Zeit. 
KrijKt.  Miu.,  12,  514). — This  mineral  occurs  in  veins  of  white  calcite 
at  Pajsberg,  in  Sweden.  It  has  a  greasy  lustre,  and  is  of  a  bright 
flesh  colour,  hence  its  name,  from  adpKivo^,  fleshy.  H.  =  4  to  5. 
Sp.  gr.  =  4-14  to  4-15.  The  mineral  is  brittle,  giving  a  bright  red 
powder.  On  heating,  the  powder  becomes  first  grey,  then  black,  and, 
when  strongly  ignited,  a  brownish-black.  The  crystalline  system  is 
unknown,  probably  monosymmetric.  The  mean  of  two  analyses 
gives  the  following  figures  : — 


41-60 

P2O5. 
0-21 

COn. 

0-76 

MnO.           FeO.           CaO. 
51-60        0-13         1-40 

MgO. 
0-98 

PbO. 
0-25 

H2O. 

3-06 

Insol.                Total. 

0-38            100-37 

B.  H.  B. 
Polyarsenite,  a  New  Mineral.     By  L.  J.  Igelstrom  {Zeit.  Kryst. 
Min.y  12,   515). — The  mineral   was  found  at  the   Sjo  mine,  in  the 
parish  of  Grythytta,  Orebro,   Sweden.     It  is  a  hydrated  manganese 
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arsenate,  of  a  reddish-yellow  colour,  translucent,  massive,  and  with- 
out distinct  cleavage,  or  crystal  planes.  It  occurs  with  haematostibiite 
Ta  manganese  antimoniate)  in  calcite  veins  in  a  mass  of  tephroite. 
Sp.  gr.  =  4*085.     Analysis  gave  the  following  results  : — 

H2O.     OO2.        AsA-       Sb205.       MnO.         FeO.      CaO.     MgO.       Total. 
3-15     3-51       39-23       1-37       49-88       trace     2-85     0-77     100-76 

Formula :   (MnO)4As205  +  H2O.  .  B.  H.  B. 

Crystallised  Vanadinite  from  Arizona   and   New  Mexico. 

By  S.  L.  Penfield  {Amer.  J.  Sci.,  32,  441 — 443). — The  crystals  of 
vanadinite  from  Pinal  Co.,  Arizona,  are  small,  seldom  over  1  mm. 
in  length,  of  a  deep  red  colour,  and  usually  show  the  very  simple 
combinations  mentioned  by  W.  P.  Blake  (Amer.  J.  Sci.,  22,  410). 
A  few  highly  modified  crystals  were  found  possessing  pyramidal 
hemihedral  forms,  which  are  of  interest  because  these  forms  have 
rarely  been  observed  in  this  species.  From  the  best  measurements, 
the  axial  ratio  a  :  c  =  1  :  0-71121  was  obtained.  This  agrees  closely 
with  the  ratios  given  by  Schabus,  1  :  0-71157,  and  by  Yrba, 
1  :  0-7112177.  The  measured  angles  agree  closely  with  those 
calculated  from  the  axial  ratio.  The  crystals  contain  but  a  trace  of 
AsoOs. 

The  crystals  from  the  Sierra  Grand  Mine,  Lake  Valley,  New 
Mexico,  are  straw-yellow  in  colour.  The  crystals  give  distinct  V2O5 
and  AS2O0  reactions,  thus  corresponding  exactly  with  the  description 
given  by  F.  A.  Genth  and  G.  vom  Rath  of  the  species  named  by 
them  endUcMte.  The  axial  ratio  was  found  to  be  a  :  c  =  1  :  0-7495. 
The  measured  angles  do  not  agree  well  with  those  calculated  from  the 
axial  ratio.  The  presence  of  AS2O5  in  the  mineral  must  therefore 
tend  to  increase  the  length  of  the  vertical  axis.  B.  H.  B. 

Columbite  from  Colorado.  By  W.  P.  Headden  (Zeit.  Kryst.  Min., 
12,  494). — A  mineral,  hitherto  regarded  as  tin  ore,  from  Turkey 
Creek,  Jefferson  Co.,  Colorado,  is  found  to  be  columbite  rich  in 
manganese.     Sp.  gr.  5-48.     Analysis  gave  the  following  results : — 

NbgOs.      WO3  +  SnOa.        FeO.  MnO.  Total. 

77-83  1-00  9-92  11-23  99-98 

B.  H.  B. 
Phosphoric  Anhydride  in  Felspar.  By  G.  Lindstrom  {Zeit. 
Kryst.  Mm.,  12,  518). — The  author  gives  two  analyses  of  felspar 
from  Tammela  and  Skogbole  in  Finland.  They  present  nothing 
worthy  of  note,  with  the  exception  of  the  phosphoric  anhydride  found 
by  the  author.  In  one  case  the  percentage  is  0-72,  and  in  the  other 
0-58.  Thin  sections  of  the  mineral  analysed  were  found  to  contain  a 
small  quantity  of  apatite.  The  author  is,  however,  of  opinion  that 
the  phosphoric  anhydride  must  also  be  present  in  some  other  less 
soluble  compound.  B.  H.  B. 

Lithia  Micas.  By  F.  W.  Clarkf  (Amer.  J.  Sci.,  32,  353—361). 
1.  The  Lejpidolites  of  Maine. — In  the  western  part  of  Maine,  there  are 
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a  series  of  veins  of  albitic  granite  containing  lithia  mica  and  coloured 
tourmalines.  The  localities,  in  the  towns  of  Rumford,  Paris,  Norway, 
Hebron,  and  Auburn,  are  all  within  a  narrow  belt  of  40  miles  in 
leno-th.     Analyses  of  the  lepidolite  gave  the  following  results : — 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

Purple. 
Rum- 
ford. 

Foliated. 
Paris. 

Granu- 
lar. 
Hebron. 

Border. 
Auburn. 

Granu- 
lar. 
Auburn. 

White. 
Norway. 

Brown. 
Norway. 

SiOo 

51-52 

50-92 

48-80 

49  -62 

51-11 

49-52 

50-17 

AI2O3  

25-96 

24-99 

28-30 

27-30 

25-26 

28-80 

25-40 

FesOa 

0-31 

0-30 

0-29 

0-31 

0-20 

0-40 

0-87 

FeO    

undet. 

0-23 

0-09 

0-07 

0-07 

0-24 

0-45 

MnO 

0-20 

trace 

0-08 

0-55 

0-17 

0-07 

0-23 

CaO   

0-16 

trace 

0-10 

— 

0  12 

013 

undet. 

MgO 

0-02 

trace 

0-07 

— 

0  01 

0-02 

undet. 

LioO 

4-90 

4-20 

4-49 

4-34 

4-98 

3-87 

4  03 

NagO 

1-06 

2-11 

0-74 

2-17 

1-43 

0-13 

J13-40 

(K,Rb,Cs)20.. 

11-01 

11-38 

12-21 

11-19 

12-25 

12-63 

H2O  

0-95 

1-96 

1-73 

1-52 

0-94 

1-72 

2-02 

F 

5-80 

6-29 

4-96 

5-45 

6-57 

5-18 

5-05 

Total 

101  -89 

102-38 

101  -86 

102  -52 

103-11 

102  -71 

101 -62 

Less  oxygen  . . 

2-44 

2-64 

2-02 

2-29 

2-76 

2-18 

2-13 

Total 

99-45 

99-74 

99-84 

100-23 

100-35 

100-53 

99-49 

As  regards  caesium  and  rubidium,  the  Maine  lepidolites  offer  some 
points  of  difference.  With  specimens  3,  4,  5,  and  6  approximate 
estimations  were  made  with  the  following  results : — 

3.  4.  5.  6. 

K2O... 11-44  8-03  10-51  8-82 

Rb^OI  r..„^  r2-44  1-29  373 

Cs,0  /    ^  ^^  10-72  0-45  0-08 

Total 12-21  11-19  12-25  12-63 

The  foregoing  analyses  of  several  distinct  types  of  lepidolite  from 
five  distinct  localities  indicate  a  great  consistency  of  composition.  In 
most  of  the  analyses,  the  water  and  fluorine  appear  to  vary  reciprocally, 
suggesting  the  ordinary  replacement  of  the  latter  element  by  hydroxyl. 
With  this  assumption,  the  formula  for  lepidolite  may  be  written 
AlaLiKFaSiaOg ;  a  formula  generally  accepted,  but  which  now  rests 
upon  the  basis  of  a  wider  range  of  analytical  data. 

2.  The  Iron-lithia  Micas  of  Cape  Ann,  Massachusetts. — Cryophyllito, 
a  remarkable  mica  from  this  locality,  was  described  by  Cooke  in  1867 
(Amer.  J.  Sci.,  43,  217),  who  also  analysed  an  associated  lepidomelane, 
to  which  Dana  afterwards  gave  the  name  of  annite.  The  crvopbyllite 
varies  considerably  in  external  character,  and  three  well-marked  types 
of  it  were  analysed.  They  may  be  described  as  follows  : — 1,  broadly- 
foliated,  brilliant,  blackish-green;  II,  paler,  dull-green,  less  lustrous, 
apparently  altered ;  III,  an  aggregation  of  minute,  hexagonal  pyramids, 
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dark-green,  almost  granular  in  appearance, 
were  as  follows  :  — 
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The    analytical  results 


I. 

IL 

III. 

lY. 

SiOo   

51-96 

16-89 
2-63 

6-32 
0-24 
0-12 
0-03 

4-87 
0-87 
10-70 
1-31 
6-78 

51-46 

16-22 
2-21 
7-63 
0-06 

trace 
0-17 
4-81 
0-89 

10-65 
1-12 
7-44 

52-17 

16-39 
4-11 
5-99 
0-32 

trace 
trace 
4-99 
0-63 
10-48 
1-46 
7-02 

31  -96 

TiOo 

3-42 

ALO3 

FesO-j 

11  -93 

8-06 

FeO.' 

30-35 

MnO 

0-21 

CaO 

0-23 

MffO 

0-05 

LigO 

NagO 

trace 
1  -54 

KoO   

8-46 

HoO 

4-25 

f!::::::::::;::::;;:: 

Total 

102-72 

2-86 

102-66 
3-11 

103-56 
2-95 

100-46 

Total 

99-86 

99-55 

100-61 

The  three  samples  were  sensibly  identical,  and  not  very  different 
from  the  material  analysed  by  Cooke.  The  integrity  of  the  species 
seems  to  be  clear;  and  it  cannot  be  identified  with  zinnwaidite. 
Empirically,  as  deduced  from  the  new  analyses,  the  formula  may  be 
written  R'eAUFaCSiOa)^. 

With  the  annite,  quite  unexpected  results  were  obtained.  (Analysis  IV). 
The  material  was  black,  brilliant,  broadly  foliated,  and  seemed  to  be  very 
pure.  The  analytical  results  clearly  show  that  this  mica  and  that 
analysed  by  Cooke  are  entirely  distinct,  and  the  question  is  raised 
whether  the  Cape  Ann  granite  may  not  contain  a  series  of  complex 
isomorphous  mixtures.  B.  H.  B. 

Lucasite,  a  Ne-w  Variety  of  Vermiculite.  By  T.  M.  Chatard 
(Amer.  J.  Sci.,  32,  375 — 877). — A  distinct  variety  of  the  vermiculite- 
group  has  been  found  among  the  minerals  occurring  with  corundum 
at  Corundum  Hill,  North  Carolina.  The  name  lucasite  has  been 
given  to  it  in  honour  of  Dr.  H.  S.  Lucas,  well  known  in  connection 
with  corundum  mining  in  the  Southern  States.  The  mineral  was 
found  in  a  corundum  vein.  It  is  foliated,  compact,  also  disseminated  ; 
cleavage,  basal ;  colour,  yellowish-brown ;  lustre,  submetallic,  some- 
what greasy ;  easily  decomposed  by  concentrated  hydi^ochloric  acid, 
the  silicic  acid  separating  in  pearly  scales.  When  heated,  it  gives  off 
much  water  and  exfoliates  with  considerable  force.  Under  the 
microscope,  it  was  found  to  be  biaxial  and  negative,  but  the  angle 
between  the  optic  axes,  as  seen  in  a  cleavage  plate  split  off  parallel 
to  the  base,  is  uniformly  small.  On  rotating  the  section,  although 
the  cross  is  plainly  distorted  into  two  hyperbolae,  they  do  not  com- 


350  ABSTRACTS  OF  CHEMICAL  PAPERS. 

pletely  separate  from  each  other.      Analysis  of  the  air- dried  mineral 
gave  the  following  results : — 

H2O.  SiOs.  AI2O3.         CrgOa.       Fe^Og.        FeO.         MnO. 

10-76        39-81        12-99        054        5-29        0-11         O'OS 

CaO.  MgO.  K2O.         NaaO.  Total. 

0-14        24-83        5-76        0-20        100*48 

Water  determinations  gave  the  following  results : — H2O  at  100°, 
3-78;    HoO  at  red  heat,  6-98.     Total,  10-76.  B.  H.  B. 

Lamellar  Thomsonite.  By  A.  Lacroix  (Gompt.  rend.,  104,  234 — 
235). — This  mineral  occurs  in  a  small  vein  in  the  labradoric  por- 
phyrite  at  Bishopton,  Scotland. 

It  exists  in  nacreous,  white  lamellaB  with  a  rose  tint,  the  ordinary 
cleavage  of  thomsonite  having  become  micaceous.  These  lamellae 
are  grouped  at  all  angles.  The  cleavage  lamellae  unite  parallel  with 
their  elongation  along  the  edge  (100)  (010),  and  there  are  also  traces 
of  cleavage  along  (100)  and  (001).  The  plane  of  the  optical  axes  is 
parallel  with  (001),  and  the  positive  bisectrix  is  normal  to  the  easy 
cleavage  (010),  the  maximum  birefractive  power  being  0'027.  Under 
the  microscope,  the  mineral  is  found  to  consist  of  thin  plates  irre- 
gularly superposed  like  those  of  zeolites.  It  has  the  composition 
BO,Al203,2Si02  +  H2O,  E/  being  calcium  and  sodium,  sp.  gr.  2"34. 
When  heated  before  the  blowpipe,  it  yields  a  white  enamel,  and  it 
is  easily  decomposed  by  hydrochloric  acid  with  gelatinisation. 

C.  H.  B. 

White  Epidote  from  the  Beagle  Canal,  Terra  del  Fuego.  By 
A.  Lacroix  {Gomjpt.  rend.,  104,  235 — 236). — The  mineral  forms  white 
needles  which  cleave  parallel  with  the  direction  of  the  elongation. 
They  are  monoclinic  prisms  elongated  along  the  edge  (001)  (100). 
The  plane  of  the  optical  axes  is  parallel  with  the  face  (010),  and  the 
positive  bisectrix  is  normal  to  one  face  of  the  zone  (001)  (100),  the 
separation  of  the  two  axes  being  about  75°,  and  the  maximum  bire- 
fractive power  004.  The  mineral  contains  many  cavities  with  liquid 
enclosures.  When  heated  to  redness,  it  becomes  brown,  and  forms  a 
semi-agglutinated  powder,  which  melts  to  a  brown  scoria  before  the 
blowpipe.  It  is  scarcely  attacked  by  boiling  acids,  but  gelatinises 
with  hydrochloric  acid  after  being  strongly  heated.*  The  mineral 
has  the  sp.  gr.  3-21  at  5°,  and  the  composition  SiOa,  37-95 ;  AI2O3, 
30-38;  FeO,  7-83;  CaO,  20-34;  MgO,  093;  loss  on  heating  264, 
which  agrees  with  the  formula  6RO,4Al203,9Si02.  The  high  propor- 
tion of  alumina  and  the  state  of  oxidation  of  the  iron  are  especially 
noteworthy.  In  external  appearance,  the  mineral  strongly  resembles 
zoisite.  C.  H.  B. 

Critical  Examination  of  some  Minerals.  By  A.  Lacroix 
(Compt.  rend.,  104,  97 — 99). — Pterolite,  from   the  island  of  Lovo,  is 

*  I  haye  observed  the  same  behaviour  in  the  case  of  several  English  specimens  of 
epidote.     See  Green's  Physical  Geology,  p.  128. — C.  H.  B. 
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an  association  of  green  pyroxene  with,  black  mica.  The  latter  is 
uniaxial  and  pleochroic,  being  deep  brown  along  ng,  and  reddish- 
yellow  along  np.  The  mineral  also  contains  numerous  grains  of  blue 
sodalite,  rhombohedrons  of  calcite  or  dolomite,  and  intrusions  of  other 
minerals.  It  has  no  claim  to  be  regarded  as  a  distinct  mineralogical 
species. 

Villarsite,  from  Traverselle,  is  not  a  distinct  species,  but  is  merely 
normal  peridote  cracked  in  all  directions  and  more  or  less  completely 
converted  into  secondary  products.  In  some  specimens,  the  conversion 
into  chrysotile  is  complete.  It  resembles  serpentine  in  being  a 
product  of  the  disintegration  of  olivine. 

Grangesite,  from  Grangesberg,  has  a  composition  very  similar  to 
that  of  ripidolite.  It  forms  thin,  greenish- brown,  isotropic  plates,  but 
cannot  be  regarded  as  a  distinct  species. 

Gamsigradite,  from  Gamsigrad,  has  the  optical  properties  of  horn- 
blende, and  is  pleochroic,  being  bottle-green  Sblongng,  greenish-brown 
along  nm,  brownish-yellow  along  np.  The  rock  in  which  it  occurs 
is  an  amphibolic  dacite  containing  labradorite  and  amphibole. 

C.  H.  B. 

Paragonite  Schist  from  the  Ural.  By  A.  Arzruni  (Zeit.  Kryst. 
Min.,  12,  531). — The  author  describes  a  paragonite-schist  from  the 
Nizne-Issetsk  district,  where  it  occurs  interstratified  in  the  chlorite 
schist.  It  is  filled  with  inclusions  of  a  colourless,  rhombic  mineral, 
which,  in  its  optical  characters,  is  intermediate  between  zoisite  and 
epidote.  In  crystalline  system,  twinning,  and  cleavage  it  is  identical 
with  zoisite,  but  in  respect  of  the  position  of  the  plane  of  the  optic 
axes,  the  character  of  the  double  refraction,  and  the  dispersion  of  the 
optic  axes,  it  is  identical  with  epidote.  B.  H.  B. 

Gaseous  Constituents  of  Meteorites.  By  G.  Ansdell  and  J. 
Dewar  (Proc.  Ruij.  Soc,  40,  549 — 559). — Few  analyses  have  hitherto 
been  made  of  the  gaseous  constituents  of  meteorites,  whether  of  the 
iron,  stony,  or  carbonaceous  classes  ;  the  results  obtained  have  shown 
the  presence,  in  variable  proportion,  of  carbonic  oxide  and  anhydride, 
hydrogen  and  methane.  The  investigation  comprises  a  re-examination 
of  a  well-known  meteorite,  the  analysis  of  several  meteoric  stones,  and 
an  examination  of  a  graphite  nodule  taken  from  the  interior  of  an  iron 
meteorite,  which  is  compared  with  graphites  of  celestial  and  terrestrial 
origin.  Analytical  results  are  given  of  specimens  of  the  Dhurmsala, 
Pultask,  and  Mocs  meteorites  and  of  pumice  stone.  In  the  former, 
carbonic  anhydride  was  the  largest  constituent  (about  65  per  cent.), 
whilst  marsh-gas  in  considerable  quantity  was  found  in  all,  and  water 
was  evolved,  probably  in  part  combined  originally  in  some  form,  and 
not  entirely  absorbed  from  the  atmosphere.  A  sample  of  the  Dhurm- 
sala meteorite,  from  which  the  gases  had  been  removed,  was  exposed 
for  different  periods  to  a  damp  atmosphere ;  water,  carbonic  oxide  and 
anhydride,  and  nitrogen  were  found  to  be  absorbed  ;  the  total  water 
given  ofi'  after  this  exposure  was  less  than  that  obtained  in  the  first 
process  of  heating. 

A  sample  of  celestial  graphite  was  examined  and  compared  with 
6])ecimens  from  Borrodale,  Siberia,  and  Ceylon,  as  also  with  a  partly 
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decomposed  gneiss  from  Canada ;  the  former  gave  off  about  twice  as 
much  gas  as  the  latter. 

Experiments  are  quoted  to  show  that  this  large  quantity  of  gas 
occluded  in  celestial  graphites  cannot  be  explained  by  any  special 
absorptive  power  possessed  by  the  variety  of  carbon.  The  hydrogen 
appears  to  exist  in  some  combined  form,  but  it  is  not  shown  whether 
the  methane  is  entirely  present  as  such  in  the  meteoritic  graphite  or 
is  subsequently  formed  during  the  heating  process. 

From  the  Orgueil  meteorite,  a  typical  specimen  of  the  carbonaceous 
class,  sulphur  and  sulphurous  acid,  together  with  ammonium  salts, 
were  obtained.  V.    H.  V. 

Hot  Springs  at  Wiesbaden.  By  R.  Fresenius  (/.  pr.  Chem.  [2], 
35,  122 — 131). — The  author  makes  a  full  analysis  of  the  solid  and 
gaseous  constituents  of  the  water  from  these  springs,  and  compares  it 
with  a  similar  analysis  made  in  18  i9. 

The  alkaline  chlorides  and  the  sulphates  bave  not  altered ;  on  the 
other  hand,  calcium  and  magnesium  compounds  have  slightly  decreased, 
whilst  silica  and  iron  and  manganese  oxides  have  increased.  The 
amount  of  solid  matter  delivered  yearly  by  the  springs  is  calculated. 

H.  K.  T. 


Organic    Chemistry. 


Derivatives  of  Erythrene.  By  E.  Grtmaux  and  C.  Cloez  {Compt. 
rend.,  104,  118— 120).— The  hydrocarbon  C4H6,  isolated  from  the 
liquid  obtained  by  the  compression  of  coal-gas,  yields  a  tetrabromide 
crystallising  in  long,  brilliant  needles,  which  melt  at  116°,  and  are 
almost  insoluble  in  cold  alcohol,  but  dissolve  in  about  30  times  their 
weight  of  boiling  alcobol  of  85°.  When  heated  on  a  water-bath  with 
alcoholic  potash,  half  the  bromine  is  removed  as  potassium  bromide, 
and  the  other  product  distils  over  with  the  alcohol.  If  water  is  added 
to  the  distillate,  an  oily  liquid  separates  and  rapidly  polymerises  to  a 
solid,  which  dissolves  only  in  boiling  ethylene  bromide.  This  liquid 
probably  has  the  composition  C4H4Br2.  If  ether  is  added  immediately 
after  precipitation  with  water,  the  oily  liquid  is  dissolved  and  the 
solution  is  stable,  but  if  the  ether  is  volatilised,  the  residue  quickly 
polymerises.  When  the  ethereal  solution  is  mixed  with  bromine,  it 
yields  long,  brilliant  prisms  of  the  composition  C4H4Br2,Br4,  whicli 
melt  at  69°,  volatilise  in  small  quantities  without  decomposition,  and 
are  slightly  soluble  in  alcohol,  but  dissolve  readily  in  ether.  The 
properties  of  this  compound  agree  with  those  of  the  bromide  described 
by  Henninger,  and  it  follows  that  the  hydrocarbon  obtained  from 
coal-gas  is  identical  with  Henninger's  erythrene,  and  is  vinyl-acetylone, 
CH2  '.  CH'CH  !  CH2.  The  name  erythrene  indicates  its  relation  to 
erythrol,  and  may  conveniently  be  retained. 

The  tetrabromide  obtained  by   Caventou   from   the  hydrocarbons 
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formed  by  the  pyrogenic  decomposition  of  am.yl  alcohol,  does  not  seem 
to  be  identical  with  erythrene  bromide,  since  the  former  decomposes 
without  volatilising,  whilst  the  latter  distils  completely  although  with 
partial  decomposition. 

Erythrene  from  coal-gas  combines  with  hypochlorons  acid,  forming 
a  compound  which  is  soluble  in  ether,  alcohol,  or  water. 

C.  H.  B. 

Triethyl  Carbinol.  By  S.  Barataeff  and  A.  Sattzeff  (/.  'pr. 
Chem.  [2],  34,  463 — 467). — Triethyl  carbinol  is  obtained  by  bringing 
together  diethyl  ketone  (I  mol.),  ethylic  iodide  (3  mols.),  and  excess 
of  zinc.  At  the  end  of  a  week,  the  mass  is  treated  with  water,  the 
zinc  oxide  dissolved  in  sulphuric  acid,  and  the  liquid  distilled.  A 
colourless  liquid  of  camphor-like  odour  boiling  at  141 — 143""  (uncorr.) 
is  obtained.  Sp.  gr.  at  20°  =  0-84016  (water  at  20°  =  1).  The  acetate 
is  an  oil  boiling  at  160 — 163°. 

Triethyl  carbinol  when  oxidised  with  chromic  mixture  gives  diethyl 
ketone,  heptylene,  propionic  and  acetic  acids,  and  carbonic  anhydride. 
The  triethyl  carbinol  obtained  as  above  is  identical  with  that  obtained 
by  Nachapetian  from  zinc  ethyl  and  propionic  chloride  (this  Journal, 
1871,  1035).  H.  K.  T. 

Dipropyl  Carbinol.  By  D.  Ustinoff  and  A.  Saytzeff  (/.  pr. 
Chem.  [2],  34,  468—472). — Butyrone,  propyl  iodide,  and  zinc  are 
allowed  to  react  as  in  the  previous  paper.  On  treating  with  water 
and  distilling,  dipropyl  carbinol  is  obtained  as  a  colourless  liquid 
boiling  at  154—155°.  Sp.  gr.  at  20^"^  =  0-82003  (water  at  20°  =  1). 
The  acetate  boils  at  170 — 172°.  With  chromic  mixture,  the  dipropyl 
carbinol  is  oxidised  first  to  butyrone,  and  then  to  propionic  and 
butyric  acids.  H.  K.  T. 

Action  of  Silver  Acetate  on  Tetrabromodiallyl  Carbinol 
Acetate.  By  W.  Dieff  (J.  pr.  Chem..  [2],  35,  17— 21).— Saytzeff 
obtained  (Annalen,  185,  138),  by  the  action  of  silver  acetate  on  the 
compound  OH*CAc(CH2*CHBr'CH2Br)2,  a  product  which  he  took  to 
be  the  acetate  of  an  alcohol  of  the  formula 

OH-CH[CH2-CH(OH)-CH2-OH]2. 

The  author  repeated  the  experiment,  and  determined  the  number  of 
acetyl-groups  by  heating  the  compound  with  alcoholic  potash.  The 
numbers  obtained  corresponded  with  the  formula  of  a  triacetyl-cora- 
pound,  C7HnO(OAc)3.  This  compound  was  also  prepared  by  heating 
the  alcohol  (obtained  by  saponifying  the  acetate)  with  an  excess  of 
acetic  anhydride  at  145°  for  12  hours.  The  sp.  gr.  of  the  triacetyl- 
compound  at  0°  =  1 '18013  (water  at  0°  =  1).  When  saponified  by 
means  of  baryta,  it  yields  the  compound  C7HiiO(OH)3.  The  latter  is 
a  viscous  syrup,  readily  soluble  in  water  and  alcohol.  It  is  identical 
with  the  compound  which  SaytzefP  (loc.  cit.)  obtained  by  saponifying 
the  ether  with  alcoholic  solution  of  hydrogen  chloride. 

N.  H.  M. 
Erythrol.     By  A.   Colson  (CompL  rend.,  104,  113— 115).— The 
heat  of  solution  of  erythrol  at  lb"  is  — 5'2  cal.,  and  at  9°  --5*12  cal. 
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The  heat  of  neutralisation  is  affected  by  the  degree  of  dilution  of  the 
solution.  The  value  obtained  for  the  first  equivalent  of  potash  was 
+  0"66  cal.,  and  for  the  second  equivalent  +0*44  cal.  The  thermo- 
chemical  results  are  not  in  accord  with  the  generally  accepted 
symmetrical  constitution  of  erythrol. 

When  erythrol  is  treated  with  phosphoric  bromide,  it  yields  a 
bromhydrin,  C4H6Br4,  which  melts  at  112°,  dissolves  in  10  parts  of 
boiling  ether,  and  is  identical  with  the  crotonylene  tetrabromide 
described  by  Henninger.  If  heated  with  bromine  in  sealed  tubes  at 
175°,  it  yields  a  mixture  of  a  solid  and  a  liquid  product.  The  solid 
has  the  composition  C4H4Br6,  and  crystallises  in  nacreous  plates  which 
melt  at  167 — 169°,  and  dissolve  readily  in  chloroform,  but  are  only 
slightly  soluble  in  alcohol  or  ether;  sp.  gr.  about  3'4. 

The  liquid  compound  is  an  isomeride  of  the  solid  product.  It 
dissolves  easily  in  chloroform  or  ether,  but  is  only  slightly  soluble  in 
alcohol ;  sp.  gr.  about  2*9  at  15°.  When  heated  with  dilute  potash  in 
sealed  tubes  at  120 — 130°  for  several  hours,  it  yields  a  potassium  salt 
which  resembles  potassium  hydrogen  tartrate  in  appearance,  but  the 
angles  of  the  crystals  are  different,  and  the  crystals  have  no  action 
on  polarised  light.  Its  solutions  give  no  precipitate  with  salts  of 
calcium  or  silver,  but  a  precipitate  is  formed  with  salts  of  lead.  This 
compound  is  in  all  probability  the  potassium  salt  of  erythric  acid, 
and  this  supposition  is  confirmed  by  the  weight  of  lead  salt  obtained 
from  a  given  weight  of  the  potassium  salt. 

It  would  seem,  therefore,  that  the  liquid  is  the  unsymmetrical 
CBr3*CHBr'CHBr*CH2Br,  whilst  the  solid  is  the  symmetrical 

CHBr2-CHBr»CHBr-CHBr2. 

This  result  requires  confirmation,  but  it  is  evident  that  the  complete 
hydrolysis  of  the  bromine-derivatives  of  crotonylene  is  possible, 
since  the  acid  obtained  was  free  from  bromine.  C.  H.  B. 

Glucose  and  the  Saccharification  of  Starch.  By  L.  Cuistnier 
(Ghem.  Gentr.,  1886,  614). — The  sugar  found  in  the  soluble  part  of 
barley-  or  maize-meal  consists  for  the  most  part  of  dextrose.  If  this 
dextrose  is  formed  by  the  action  of  diastase,  then  the  ferment  must 
exert  a  different  action  on  raw  starch  from  what  it  does  on  boiled 
starch.  The  dextrose  may,  on  the  other  hand,  be  formed  by 
another  special  ferment  present  in  the  living  grain.  This  latter  view 
of  the  case  is,  according  to  the  author's  experiments,  the  correct  one. 
The  ferment  present  in  ungerminated  grain  converts  starch  slowly 
into  dextrose.  The  dextrose  so  formed  is  readily  crystallisable  on 
concentrating  the  liquid,  the  crystals  obtained  consisting  almost 
exclusively  of  fermentable  sugar  contaminated  with  not  more  than 
1  to  2  per  cent,  of  dextrin.  J.  P.  L. 

Action  of  Saliva  on  Starch.  By  E.  Bourquelot  {Gompt.  rend., 
104,  71 — 74). — Potato-starch,  free  from  glucose,  was  heated  with 
water  to  a  definite  tempf^rature,  cooled  down  to  the  ordinary  tempe- 
rature, and  then  mixed  with  saliva.  When  fermentation  was  complete, 
the  reducing  power  of  the  liquid  was  determined  by  means  of  Fehling's 
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solution.  The  saliva  acts  only  on  the  starch  which  has  undergone 
hydration,  and  it  was  found  that  the  hydrating  action  of  water  begins 
ab  about  53°,  and  increases  somewhat  irregularly  up  to  74°,  beyond 
which  point  an  increased  temperature  exerts  no  sensible  effect. 

In  a  second  series  of  experiments,  the  water  and  saliva  were  mixed 
together,  heated  up  to  a  definite  temperature,  the  starch  added,  the 
temperature  maintained  for  about  3-J  hours,  and  the  reducing  power 
of  the  liquid  was  then  determined.  The  results  show  that  saliva 
acts  on  starch  at  a  temperature  below  that  at  which  water  alone 
exerts  any  hydrating  action.  Feebly  acid  or  alkalme  liquids,  or 
solutions  of  sodium  chloride  or  phosphate  have  no  action  on  amylose 
at  temperatures  below  53°,  and  saliva  in  which  the  ferment  has  been 
destroyed  by  boiling  is  scarcely  more  active.  It  follows  that  it  is  the 
diastase  in  the  saliva  which  assists  the  hydrating  action  of  the  water. 

At  the  temperature  at  which  water  alone  begins  to  convert  starch 
into  a  hydrate  saccharifiable  by  saliva  at  the  ordinary  temperature, 
water  mixed  with  saliva  has  a  more  energetic  action  than  when  water 
and  saliva  are  allowed  to  act  successively  in  the  way  described.  The 
difference  diminishes,  however,  as  the  temperature  approaches  58*^,  at 
which  point  the  two  actions  are  equal.  At  higher  temperatures,  the 
action  is  greater  if  the  water  alone  is  heated,  and  the  saliva  is  after- 
wards added  to  the  cooled  liquid,  than  when  the  saliva  and  water  are 
heated  together,  since  the  high  temperature  destroys  the  diastase  in 
the  saliva.  C.  H.  B. 

Starch  Granules.  By  E.  Bourquelot  (Gompt.  rend.,  104,  177 — 
180). —  Potato-starch  was  heated  with  saliva  and  water  at  different 
temperatures  for  different  periods  of  time.  At  temperatures  below 
57°,  the  amount  of  reduction  increases  with  the  temperature  and 
also  with  the  time,  but  is  not  proportional  to  the  latter.  At  tempe- 
ratures above  57°,  however,  the  action  continaes  to  increase  with  the 
temperature,  but  attains  its  maximum  in  about  five  hours,  and  proceeds 
very  little  further  even  if  the  experiment  is  prolonged  to  30  hours. 

The  hydrating  action  of  water  alone  increases  with  the  temperature, 
and  is  practically  complete  after  five  hours,  increasing  but  little  if  the 
experiment  is  continued  for  30  hours.  The  hydrating  action  of  the 
water  is  independent  of  the  mass  of  the  water. 

It  is  a  general  rale  that  a  reaction  effected  on  a  single  carbon  com- 
pound is  proportional  to,  or  in  direct  relation  to,  the  time,  especially 
if  the  action  is  of  the  nature  of  hydration.  The  divergence  from 
this  rule  observed  in  the  case  of  starch  and  water  indicates  that  starch 
granules  are  composed  of  a  complex  mixture  of  carbohydrates, 
and  not  only  of  one  or  two  compounds  (granulose  and  amylose). 
Possibly  these  different  compounds  are  polymerides  of  one  original 
substance.  This  view  is  similar  to  that  held  by  many  physiologists 
concerning  the  different  layers  of  cellulose  which  constitute  cell- 
walls.  C.  H.  B. 

Inosite.  By  Maquenne  (Compt.  rend.,  104,  225— 227).— Walnut 
leaves  are  extracted  methodically  with  about  four  times  their  weight 
of  water,  and  the  boiling  solution  is   precipitated  first  with  milk  of 
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lime,  then  with  lead  acetate,  and  finally  with  basic  lead  acetate,  which 
forms  an  insoluble  compound  with  the  inosite.  The  last  precipitate  is 
washed  with  water,  decomposed  by  hydrogen  sulphide,  and  the 
solution  concentrated  to  a  syrnp.  The  boiling  liquid  is  then  mixed 
with  7  or  8  per  cent,  of  concentrated  nitric  acid,  which  destroys 
nearly  all  the  foreign  matter  without  attacking  the  inosite,  and,  after 
cooling,  a  mixture  of  4 — 5  vols,  of  alcohol  with  1  vol.  of  ether  is 
gradually  added  to  the  nearly  colourless  liquid.  Inosite  is  thus  sepa- 
rated as  a  colourless  flocculent  precipitate,  which  is  recrystallised 
from  dilute  acetic  acid,  dissolved  in  water,  again  treated  with  nitric 
acid,  and  again  precipitated  with  alcohol  and  ether.  A  small  quantity 
of  calcium  sulphate,  which  always  occurs  in  the  product,  is  decom- 
posed by  adding  barium  hydroxide,  and  the  barium  is  removed  by 
means  of  ammonium  carbonate,  the  product  being  finally  recrystal- 
lised from  water.     The  yield  is  about  2'94  grams  per  kilo,  of  leaves. 

Anhydrous  inosite  has  the  composition  CeHigOe,  whilst  the  crystals 
have  the  composition  CeHi^Oe  -|-  2H2O ;  they  lose  all  their  water  at 
110°.  Inosite  does  not  volatilise  without  decomposition,  but  its 
molecular  weight  can  be  determined  by  Raoult's  cryoscopic  method, 
that  is,  by  determining  the  freezing  point  of  its  aqueous  solution. 
The  freezing  point  of  a  solution  of  2*5  grams  of  inosite  in  100  grams 
of  water  is  —0-29°,  whilst  the  calculated  value  for  CeHiaOe  is  —0-27°. 

Inosite  is  only  slightly  soluble  in  cold,  but  very  soluble  in  warm 
water.  It  is  insoluble  in  alcohol,  ether,  and  glacial  acetic  acid,  but 
dissolves  readily  in  dilute  acetic  acid,  from  which  it  can  be  easily 
crystallised.  It  melts  at  217"  without  carbonisation,  and  boils  with 
slight  decomposition  in  a  vacuum  at  319°.  When  heated  in  the  air,  it 
burns  readily.  Solutions  of  inosite  are  optically  inactive,  both  when 
freshly  prepared  and  after  they  have  been  in  contact  with  Penicillium 
glaucum  for  six  weeks.  Inosite  is  not  attacked  by  boiling  dilute  acids 
or  alkalis,  does  not  reduce  copper  solutions,  and  is  not  acted  on  by 
ammoniacal  silver  nitrate  alone,  but  in  presence  of  sodium  hydroxide 
it  yields  a  mirror  of  metallic  silver.  It  does  not  combine  with  sodium 
hydrogen  sulphite,  is  not  reduced  by  sodium  amalgam,  and  is  not 
sensibly  affected  by  halogens  in  the  cold.  When  heated  with  bromine 
and  water  at  100°,  it  yields  brown  products  precipitable  by  salts  of 
barium  and  similar  to  those  obtained  in  Scherer's  reaction.  These 
compounds  contain  no  bromine,  and  are  oxidation-products  which  can 
be  more  readily  prepared  by  the  action  of  nitric  acid. 

No  acid  containing  six  carbon-atoms  can  be  obtained  from  inosite, 
nor  will  it  split  up  into  oxy-acids  of  the  acetic  series.  It  is  neither  an 
aldehyde  nor  a  ketone,  and  contains  neither  double  bonds  nor  lateral 
chains  ;  hence,  it  can  only  be  a  hexhydric  hexa-secondary  alcohol,  with 
a  constitution  represented  by  the  symbol — 

OH-CH<CH(OH).CH(OH)>cjj.Ojj_ 

which  agrees  with  its  optical  inactivity.  C.  H.  B. 

Preparation  of  Isobutylamines.  By  H.  Malbot  (Compt.  rend., 
104,  63 — 65). — When  iso butyl  chloride  is  heated  with  an  equivalent 
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quantity  of  ammonia  dissolved  in  water  or  isobutyl  alcoliol,  it  yields 
the  three  isobutylamines,  the  tri-isobutylamine  being  formed  in  largest 
proportion.  If  aqueous  ammonia  is  used,  the  composition  of  the 
product  is  monisobutylamine,  1  part ;  di-isobutylamine,  4  parts ; 
tri-isobutylamine,  5  parts.  This  result  differs  from  that  obtained  by 
Reimer  (Ber.,  3,  756)  by  acting  on  isobutyl  bromide  with  ammonia 
dissolved  in  ordinary  alcohol.  C.  H.  B. 

Separation  of  Mono-  and  Di-isobutylamines  by  Means  of 
Ethyl  Oxalate.  By  H.  Malbot  (Gompt.  rend.,  104,  228—231 ;  see 
preceding  Abstract). — In  the  first  fraction,  which  is  rich  in  moniso- 
butylamine, it  is  necessary  to  produce  the  maximum  quantity  of  di- 
isobutyloxamide  without  neglecting  to  collect  the  two  oxamates 
which  are  also  formed.  In  the  second  fraction,  rich  in  di-isobutyl- 
amine, the  bases  are  converted  into  oxamates,  which  are  then 
separated  by  a  method  more  perfect  than  distillation. 

The  operations  by  which  these  changes  are  effected  are :  (1)  Ethyl 
oxalate  is  added  to  the  aqueous  solution  of  the  bases,  and  the  primary 
bases  are  thus  converted  into  oxamides  ;  (2),  the  mixture  of  anhydrous 
bases,  poor  in  primary  bases,  is  poured  into  ethyl  oxalate,  and  primary 
and  secondary  bases  are  thus  converted  into  oxamates;  (3),  the 
tertiary  bases  are  separated  by  distillation,  and  the  oxamates  are 
saponified  by  calcium  hydroxide  at  a  moderate  temperature,  the 
calcium  oxamates  being  separated  by  crystallisation. 

Di-isobiityloxamide  forms  short,  acute  lamellae,  which  are  almost 
insoluble  in  boiling  water,  but  crystallise  from  boiling  alcohol  in  long, 
brilliant,  slender  needles  which  melt  at  16?°,  and  sublime  slowly  at 
this  temperature  without  decomposition. 

Calcium  isohutyloxamaie  is  obtained  by  heating  the  anhydrous 
isobutylamine  with  ethyl  oxalate,  and  then  treating  the  product, 
which  boils  at  160°,  with  calcium  hydroxide.  It  crystallises  from 
alcohol  in  anhydrous  needles. 

Calcium  di-isohutyloxamate,  formed  in  a  similar  manner,  is  sepa- 
rated from  the  preceding  compound  by  fractional  crystallisation,  since 
it  is  more  soluble  in  alcohol,  from  which  it  crystallises  in  slender, 
flexible,  silky  needles.  C.  H.  B. 

Syntheses  of  Guanylcarbamide.  By  E.  Bamberger  (Ber.,  20, 
68 — 71). — Guanylcarbamide  can  be  obtained  by  methods  similar  to 
those  employed  in  the  synthesis  of  carbamide,  guanidine  being  sub- 
stituted for  ammonia.  Thns,  the  base  is  formed  when  an  intimate 
mixture  of  guanidine  carbonate  (1  part)  and  urethane  (2  parts)  is 
heated  at  160°  until  alcohol  ceases  to  distil  over,  NHg-COOEt  -t- 
(NHo).C :  NH  =  NH2-CO-NH-C(NH)NH2  +  EtOH.  At  the  same  time, 
sparingly  soluble  decomposition  products  of  guanidine,  showing  proper- 
ties similar  to  those  of  ammeline,  ammelide,  and  melanurenic  acid,  are 
formed,  with  evolntion  of  ammonia;  the  guanylcarbamide  can  be 
separated  from  these  by  extracting  the  melt  with  water,  and  converting 
the  base  into  the  copper-derivative.  Another  synthesis,  which  for  its 
success  depends  on  the  observance  of  several  minute  precautions,  can 
be  effected  by  heating  at  about  180°  an  intimate  mixture  of  potassium 
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cyanate  and  guanidine  liydrocliloride.  From  an  aqueous  solution  of 
molecular  proportions  of  these  salts  and  of  hydrochloric  acid  in  the 
cold,  guariylcarbamide  cannot  be  separated,  although  it  seems  to  be 
formed  since  the  solution  gives  the  copper  reaction  of  the  base. 

Guanylcarhamide  nitrate,  CiNJIoO^HNOs,  crystallises  in  white 
needles,  the  aurochloride  in  sparingly  soluble,  long,  golden-yellow 
needles. 

Guanidine  cyanurate,  CN3H5,(CNOH)3,  obtained  by  addiugguanidine 
carbonate  to  a  boiling  solution  of  cyanuric  acid,  crystallises  in  silky 
needles.  W.  P.  W. 

Preparation  of  Alkylamidoformic  Chlorides  and  Alkyl  Iso- 
cyanates.  By  L.  Gattermann  and  G.  Schmidt  {Ber.,  20,  118 — 121). 
— When  a  stream  of  phosgene  gas  is  passed  over  dry  ethylamine 
hydrochloride  heated  at  250 — 270°,  ethamidoformic  chloride^ 

NHEt-COCl, 

is  formed  in  almost  theoretical  quantity.  It  is  a  colourless  liquid, 
boiling  at  92°,  and  having  a  very  pungent  odour.  During  the  dis- 
tillation, there  is  a  dissociation  into  hydrogen  chloride  and  ethyl 
isocyanate,  but  on  cooling  the  chloride  is  re-formed.  This  compound 
is  decomposed  by  water  into  ethylamine  hydrochloride  and  carbonic 
anhydride.  This  substance  is  identical  with  that  obtained  by  Habich 
and  Limpricht  by  the  action  of  hydrochloric  acid  on  ethyl  isocyanate, 
and  by  the  distillation  of  diethyl  carbamide  hydrochloride.  When 
the  above  chloride  is  distilled  over  quicklime,  ethyl  isocyanate  is  formed 
in  almost  the  theoretical  proportion. 

This  chloride,  when  treated  with  toluene  and  aluminic  chloride, 
yields  paratoluylethamide,  C6H4Me*CO']S'HEt,  which  crystallises  in 
colourless,  glistening  needles,  melting  at  96° ;  this,  when  heated  with 
strong  potash,  yields  paratoluic  acid.  When  benzene  is  substituted 
for  toluene  in  the  above  reaction,  ethylbenzamide,  Ph*CO*NHEt,  is 
formed,  which  forms  glistening  needles,  melting  at  67°,  and  boiling 
at  258—260°. 

Methylamine  hydrochloride  and  phosgene  gas  yield  methamidnformic 
chloride,  NHMc'COCl.  This  crystallises  in  scales,  melts  at  90°,  and 
boils  (with  dissociation)  at  93 — 94°.  In  its  properties  and  reactions, 
it  resembles  the  ethyl-derivative.  With  toluene  and  aluminic  chloride, 
it  f!;iYeB  paratoluylmethamide,  C6ll4Me*CO*NHMe.  This  is  soluble  in 
water,  crystallises  in  colourless  plates,  and  melts  at  143°. 

The  above  reactions  appear  to  be  generally  applicable  for  the  pre- 
paration of  substituted  amidoformic  chlorides  and  of  alkyl  isocyanates. 

L.  T.  T. 

Convenient  Method  for  Preparing  Brominated  Fatty  Acids. 
By  A.  Michael  (/.  pr.  Ghem.  [2],  92 — 95). — The  chlorides  of  mono- 
basic fatty  acids  are  heated  in  a  flask  with  the  calculated  amount  of 
carefully  dried  bromine  and  about  50  c.c.  of  carbon  bisulphide,  until 
no  more  hydrogen  bromide  is  evolved.  The  product  is  poured  into 
water,  partially  distilled,  and  converted  into  the  ethereal  salt  by  treat- 
ment with  absolute  alcohol.  From  butyric  ncid,  nearly  the  theoretical 
amount  of  ethyl  a-bromobutyrate  was  obtained.     The  method  works 
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well  in  the  case  of  monobasic  fatty  acids,  but  not  so  well  with  succinic 
chloride,  owing  to  the  instability  of  the  bromine-derivative  when 
warmed.  N.  H.  M. 

Behaviour  of  Acetic  Acid  and  some  of  its  Derivatives 
towards  Phosphorus  Pentachloride.  By  A.  Michael  (J.  pr. 
Ghem.  [2],  35,  95 — 96). — When  acetic  chloride  (40  grams)  is  boiled 
with  phosphorus  pentachloride  (200  grams)  for  some  weeks,  mono- 
and  tri-chloracetic  acids  are  formed  (probably  also  some  dichloracetic 
acid).     Much  acetic  and  phosphoric  chlorides  remained  unchanged. 

When  chloracetic  acid  and  phosphorus  pentachloride  (1  mol.  to 
4  mols.)  are  heated  for  two  days,  perch lorethylene  is  formed,  together 
with  higher  boiling  substances,  probably  tetra-  and  penta-chlorethane. 

Phosphorus  pentachloride  and  phenoxyacetic  acid  react  violently 
when  brought  together  in  the  cold.  The  product  consists  of  trichloro- 
phenoxyethylene  (Abstr.,  1886,  614)  and  a  substance  crystallising  in 
rhombic  prisms  melting  at  151 — 152°.  The  latter  has  the  composition 
of  a  chlorophenoxyacetic  acid.  N.  H.  M. 

^-Dimethacrylic  Acid.  By  D.  Ustinoff  (/.  pr.  Ghem.  [2],  34, 
478 — 485). — The  salts  of  /3-dimethacrylic  acid  (Semljanitzin  and 
SaytzefP,  Abstr.,  1879,  618)  are  described.  The  sodium  salt,  CsHTOsl^a, 
forms  white,  opaque,  effloresced  crystals.  The  calcium  salt,  (C3H702)2Ca, 
forms  bundles  of  long,  silky  crystals  belonging  to  the  rhombic  system, 
soluble  in  water  and  alcohol.  The  barium  salt,  (C5H702)2Ba  -\- 
2H2O,  nodular  groups  of  prismatic  crystals.     The  zinc  salt, 

(C5H702)2Zn  +  4H2O, 

crystallises  in  rhombic  plates.  The  copper  salt,  (C5H702)2Cu  +  2H2O, 
crystallises  in  efflorescent  rhombic  plates.  The  lead  salt,  (C5H702)2Pb 
+  H2O,  forms  bundles  of  needles,  and  the  silver  salt,  C5H702Ag,  is  a 
crystalline  powder.  When  y8- dimethyl  acrylic  acid  is  treated  in 
ethereal  solution  with  bromine,  it  forms  a  dibromide,  C5H8Br202 ; 
this  is  a  crystalline  substance  melting  at  105 — 106°.  The  salts  and 
bromine  compound  of  /3-dimethy  aery  lie  acid  distinguish  it  from  its 
isomerides,  angelic,  methylcrotonic,  and  allylacetic  acids. 

H.  K.  T. 

Acids  from  Drying  Oil.  By  K.  Hazura  (Monatsh.  Ghem.,  7, 
637 — 638). — When  linoleic  acid  is  oxidised  with  potassium  perman- 
ganate in  alkaline  solution,  linusic  acid,  C18H36O7,  is  formed.  It 
crystallises  in  lustrous  needles,  very  sparingly  soluble  in  water,  and 
melts  at  188°. 

The  acid  contained  in  hemp-oil  yielded  a  tetrabromo-derivative  melt- 
ing at  114 — 115°,  and  a  hexabromo-derivative  melting  at  177°;  the 
latter  compound  is  amorphous.  The  analyses  of  the  two  compounds 
make  it  probable  that  the  formula  of  the  original  acid  is  C18H30O2,  and 
not  C16H28O2.  N.  H.  M. 

Methoxydiallylacetic  Acid  and  its  Salts.  By  S.  Baeataefp 
(/.  pr.  Ghem.  [2],  35,  1 — 6). — Methoxydiallylacetic  acid  (Abstr., 
1885,  512)  is  readily  soluble  in  alcohol,  ether,  and  hot  water.     The 
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ethyl  salt  boils  at  214—216°.  Sp.  gr.  =  0-96228  at  28°  (water  at  20° 
=  1).  Determinations  of  the  refractive  power  of  the  ethyl  salt  point, 
accordincr  to  Briihl's  law,  to  the  presence  of  two  double  affinities ;  this 
was  confirmed  by  the  formation  of  a  hromine-derivafAve,  CnHiH03Br4, 
by  the  action  of  bromine  on  the  salt.  Barium  methoxydiallylacetate 
crystallises  with  2  mols.  H^O  in  needles,  rather  readily  soluble  in 
water  ;  the  calcium  salt  forms  slender  crystals,  more  sparingly  soluble 
than  the  barium  salt ;  the  zinc  salt  crystallises  in  microscopic,  slender 
needles,  very  soluble  in  water ;  the  lead  salt  (with  6J  mols.  H2O)  sepa- 
rates from  its  solution  when  slowly  evaporated  at  10°,  in  large,  triclinic 
prisms,  rather  sparingly  soluble  in  water,  and  more  soluble  in  alcobol. 
The  copper  salt,  with  1  mol.  H2O,  separates  from  the  warm  aqueous 
solution  in  bright  green,  oily  drops,  wbich  solidify  on  cooling;  the 
silver  salt  separates  in  thin  threads,  rather  soluble  in  water. 

N.  H.  M. 

Oxalic  Acid  from  the  Residue  of  Spiritus  -Athens  Nitrosi. 

By  H.  Frickhinger  (Arch.  Pharm.  [3],  24,  1065— 1068).— By  taking 
alcohol  of  0'812  sp.  gr.  instead  of  0*832,  as  given  in  the  German 
Pharmacopoeia,  almost  the  whole  of  the  liquid  may  be  distilled  ovef, 
and  there  is  much  less  free  acid  to  contend  with  in  the  distillnte. 
The  nitric  acid  is  not  sufficient  in  amount  to  completely  oxidise  all 
the  products  of  the  reaction.  The  residue  from  the  first  distillation, 
amounting  to  about  2  per  cent,  of  the  original  charge,  is  wine-yellow, 
strongly  acid,  and  has  a  specific  gravity  of  1"10.  It  contains  no  nitric 
acid,  but,  on  the  contrary,  a  large  quantity  of  oxalic  acid,  which  can 
be  economically  converted  into  ammonium  oxalate.  If  tins  residue  is 
poured  into  nitric  acid  of  1"35  sp.  gr.,  and  allowed  to  stand  for  some 
weeks,  crystals  of  oxalic  acid  separate  out  from  the  grass-green  liquid 
obtained.  The  mother-liquor  becomes  again  colourless  on  warming 
for  some  time.  The  rectified  ether  is  perfectly  neutral  in  reaction ; 
at  first  the  sp.  gr.  of  the  distillate  is  0*835,  then  0840,  0*845,  and 
0*850,  at  which  point  it  remains  until  the  rectification  suddenly 
ceases.  J.  T. 

Preparation  of  Ethyl  Oxalate.  By  E.  Schatzky  (J.  pr.  Chem, 
[2],  34,  500 — 501).— A  better  yield  of  the  oxalate  is  obtained  by 
maintaining  the  mixture  of  oxalic  acid  and  alcohol  in  ebullition  for 
some  hours,  then  distilling  off  any  ethyl  formate  formed,  adding  more 
alcohol,  and  again  boiling.  By  this  means  56*03  per  cent,  of  the 
theoretical  yield  is  obtained,  H.  K.  T. 

Action  of  Ethyl  Iodide  and  Zinc  on  Ethyl  Malonate.    By  C. 

Daimler  {Ber.,  20,  203 — 204). — When  a  mixture  of  ethyl  malonate 
(1  mol.)  and  ethyl  iodide  (2  mols.)  is  heated  with  zinc,  ethane  is 
evolved,  and  ethylic  ethylmalonate  is  obtained ;  the  yield  amounts  to 
90  per  cent,  of  that  required  by  theory.  The  author  finds  that  ethyl- 
malonic  acid  yields  two  barium  salts,  one  (C5H704)2Ba  +  H2O,  which 
crystallises  in  hemispherical  aggregates,  and  is  converted  into  barium 
butyrate  at  100'^,  and  a  second,  C5H604Ba  +  iHjO,  which  forms 
slender,  lustrous  prisms,  very  sparingly  soluble  in  water.  When, 
in  the  above  reaction,  4  mols.  instead  of  2  mols.  of  ethyl  iodide  are 
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employed,  an  almost  quantitative  yield  of  ethyl  diethyl raalonate  is 
obtained.  "W.  P.  W. 

Action  of  a  Mixtur3  of  AlLyl  and  Ethyl  Iodides  and  Zinc 
on  Ethyl  Oxalate.  By  S.  Barataeff  {J.  pr.  Ghem.  [2],  35,  7 — 16). 
— A  mixture  of  ethyl  oxalate  (1  mol.),  allyl  iodide  (1  mol.),  and  ethyl 
iodide  (2  mols.)  was  added  by  drops  to  finely  granulated  zinc  in  a 
retort  kept  cold  by  means  of  ice.  The  contents  of  the  retort  were 
left  for  24  hours,  and  then  heated  in  a  water-bath  for  10  hours. 
The  product  was  then  treated  with  sulphuric  acid  to  dissolve  the  zinc 
oxide,  and  distilled.  The  oil  sq  obtained  was  fractionally  distilled, 
and  was  found  to  consist  of  a  mixture  of  ethylic  diethyl  oxalate  and 
diallyloxalate.  The  reaction  i&  analogous  to  that  which  takes  place 
between  allyl  and  ethyl  iodide,  zinc  and  ethyl  formate  (Kanonnikoff 
and  Saytzeff,  this  Journal,  1877,  ii,  298).  N.  H.  M. 

Diallyloxalic  Acid.  By  E.  Schatzkt  {J.pr.  Ghem.  [2],  34,  485 
— 500). — The  following  data  were  obtained  for  the  optical  relations 
of  diallyloxalic  acid  : — 

For  a  7"08  per  cent,  solution  in  benzene  at  IS'G"^ — 

W  =  0-88981,  ua  =  1-494830,  np  =  1-151107,  A  =  1-475135. 
B  =  0-849372,  ""^  ~  ^  =  0-55611,  ^~^  =  053397. 
For  the  acid — 

"^^-^  =  0-4487,   P"^^^^  =  69-99,  R«  =  64-6.  Difference  5-39. 

^^  0-42991,  ^^^  =  67-07,  Ra  =  63-07.     Difference  4-00. 

The  ammonium,  sodium,  potassium,  lithium,  silver,  calcium,  barium, 
magnesium,  lead,  copper,  cadmium,  and  zinc  salts  have  been  prepared. 

Ethyl  diallyloxalate  combines  with  bromine,  forming  a  yellowish- 
brown  liquid  of  the  formula  CloHieBriOa. 

Diallyloxalic  acid  when  treated  with  bromine  gave  a  neutral 
substance,  crystallising  in  microscopic  needles,  insoluble  in  water, 
soluble  in  alcohol,  ether,  and  benzene,  and  melting  at  42—43".  The 
substance  is  scarcely  acted  on  by  sodium  carbonate  ;  with  potassium 
hydroxide  no  definite  results  were  obtained.  It  is  probably  a  tri- 
bromolactone  formed  from  the  tetrabromodiallyloxalic  acid  by  removal 
of  hydrogen  bromide.  Diallyloxalic  acid  combines  with  hydrogen 
chloride,  forming  a  thick  liquid,  OH-C(C3H6Cl)2-COOH. 

Diallyloxalic  acid  is  converted  by  concentrated  hydriodic  acid  into 
iododiallylacetic  acid,  from  which  diallylacetic  acid  can  be  obtained 
by  means  of  sodium  amalgam,  hence  diallyloxalic  acid  has  the  formula 
OH-C(C3H5)2-COOH.  H.  K.  T. 

Action  of  Ethyl  Chloracetate  and  Zinc  on  Ethyl  Oxalate. 
By  R.FiTTiG  and  C.  Daimler  (i^er., 20,  202— 203).— When  a  mixture  of 
ethyl  oxalate  (1  mol.)  and  ethyl  chloracetatj  (2  mols.)  is  heated  with 
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zinc  at  100°  for  several  days,  a  dark-brown  zinc  compound  is  obtained, 
which  is  readily  decomposed  by  water  with  formation  of  a  bright 
yellow,  amorphous  substance,  but  when  treated  with  dilute  sulphuric 
acid,  and  extracted  with  ether,  yields  a  thick  oil,  probably  iden- 
tical with  Wislicenus'  ethyl  oxalacetate  (this  vol.,  p.  234),  and  a 
colourless,  well  crystallised  compound,  e/^A^/^  ketipate  (ketone-adipate), 
CioHuOe.  This  is  a  salt  of  a  bibasic  ketonic  acid,  whose  con- 
stitution is  probably  either  COOEt-CH^-CO'CO-CH^-COOEt  or 
COOEt-CO-CH2'CO-CH2-COOEt.  It  melts  at  76—77°,  is  decom- 
posed  by  boiling  water,  and  is  readily  soluble  in  ether,  chloroform, 
alcohol,  benzene,  and  carbon  bisulphide.  Ferric  chloride  colours  the 
alcoholic  solution  an  intense  red.  With  phenylhydrazine,  a  compound, 
C4H4(N2C6H6)2(COOEt)2,  is  obtained,  crystallising  from  chloroform  in 
yellow  needles.  Aqueous  barium  and  calcium  hydroxides  precipitate 
white  insoluble  compounds  of  the  formula  CioHi206Ba(or  Ca)  f  HoO. 
By  the  action  of  bromine,  according  to  the  conditions  of  the  experi- 
ment, there  is  obtained  either  a  tetrabromo-substitution-derivative, 
C402Br4(COOEt)2,  crystallising  in  yellow  prisms,  or  a  partially 
saponified  compound  of  the  formula  C402H2Br2(COOH)COOEt,  form- 
ing colourless  crystals. 

Ketipic  acid  is  a  white  powder,  insoluble  in  ordinary  solvents,  and 
is  very  unstable.  'When  heated,  it  decomposes  into  carbonic 
anhydride  and  a  yellow  liquid,  which  >boils  at  78 — 79°,  and  has  an 
odour  resembling  that  of  quinone.  W.  P.   W. 

Nitration  of  «-Thiophenic  Acid.  By  M.  Romer  (Sen,  20,  116 
— 118). — When  a-thiophenic  acid  is  gradually  added  to  concentrated 
nitric  acid  at  50°,  nitro-x-thio'phenic  acid,  N02*C4SH2*COOH,  is 
formed.  This  acid  exists  in  two  modifications,  the  one  crystallising 
in  long,  thin,  colourless  needles  melting  at  145 — 146°,  the  other  in 
compact  crystals  melting  at  125°.  From  an  aqueous  solution,  the 
needles  crystallise  out  first,  and  afterwards  the  compact  variety.  By 
recrystallisation,  the  latter  modification  is  always  partially,  sometimes 
wholly,  converted  into  the  needles,  whilst  when  placed  under  water, 
the  needles  are  gradually  changed  into  the  compact  variety.  This 
behaviour  resembles  that  of  dinitrothiophen.  With  a  trace  of  soda, 
both  modifications  of  the  acid  give  a  magenta-red  coloration  which  is 
destroyed  by  excess  of  alkali.  The  silver  salt  forms  colourless  needles  ; 
the  ethyl  salt  colourless  needles,  melting  at  70 — 71°,  and  subliming 
unchanged ;  the  copper  salt  forms  bluish-green  hydrated  prisms. 

L.  T.  T. 

Constitution  of  Benzene.  By  A.  Baeter  (Ber.,  19, 1797—1810  ; 
see  also  this  vol.,  p.  370),  by  J.  Thomsen  (Ber.,  19,  2944—2950),  and 
by  A.  Ladenburg  (Ber.,  20,  62 — 65). — Theoretical  papers  :  an  account 
of  the  arguments  brought  forward  will  be  found  in  the  present  number 
of  the  Transactions  (A.  K.  Miller,  Trans.,  1887,  208—215). 

Chlorination  of  Toluene.  By  E.  Seelig  (Annalen,  237,  129 — 
181). — The  trichlorotoluenes  have  already  been  described  by  the 
author  (Abstr.,  1885,  769).    Pure  orthochlorotoluene  can  be  obtained 
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hj  taking  advantage  of  the  facts  that  orthochloro toluene  is  more 
easily  converted  into  the  sulphonic  acid  than  the  para-compoand, 
and  also  that  calcium  and  sodium  orthochlorotoluene-sulphonates  are 
less  soluble  than  the  corresponding  para-salts.  The  sulphonic  acid 
when  decomposed  by  superheated  steam,  yields  orthochlorotoluene. 
The  pure  compound  boils  at  156°  under  750  mm.  pressure.  The 
chief  product  of  the  chlorination  of  orthochlorotoluene  is  a-dichloro- 
toluene,  CeHaMeClQ  [1:2:3].  Parachloro toluene  is  completely  con- 
verted into  /3-dichlorotoluene  [Me  :  CI2  =  1  :  2  : 4]. 

oc-Dichlorotoluene  boils  at  195 — 199°  and  j^-dichlorotoluene  boils  at 
194 — 198°.  The  former  yields  a  dinitro-derivative  melting  at  121 — 
122°.  /S-Dinitrodichlorotoluene  crystallises  in  prisms,  and  melts  at 
101 — 102°.  The  a-diamine  crystallises  in  needles  and  melts  at  187°  ; 
the  ^-diamine  melts  at  110°,  and  is  deposited  from  light  petroleum 
in  long  needles. 

/3-Dichlorobenzyl  chloride  and  aldehyde  are  obtained  from  /3-di- 
chlorotoluene.  The  aldehyde  melts  at  71°,  and  boils  between  231° 
and  235°.  On  oxidation,  it  yields  dichlorobenzoic  acid  [1:3:  4]. 
/^-Dichlorocinnamic  acid  is  deposited  from  weak  alcohol  in  needles, 
and  melts  at  228°.  W.  C.  W. 

Nitrochlorotoluene  and  Chlorotoluidine.  By  H.  Goldschmidt 
and  M.  Honig  {Ber.,  20,  1*^^—'2{)V).— Nitrochlorotoluene, 

CeHaMeCl-NO^  [=1:2:5], 

obtained  by  diazotising  nitrotoluidine,  C6H3Me(NiT3)-N02  [=1:2:5], 
crystallises  in  needles,  melts  at  44°,  boils  without  decomposition  at 
248°  under  711  mm.  pressure,  and  is  readily  soluble  in  ether. 

Chlorotoluidine,  CeHaMeCl-NHj  [Me  :  CI :  NH^  =  1  :  2  :  5],  is  formed 
when  the  nitro-compound  is  reduced  with  tin  and  hydrochloric  acid. 
It  melts  at  83°,  boils  at  239°  under  715  mm.  pressure,  and  is 
identical  with  Wroblewsky's  chlorotoluidine  and  that  obtained  when 
orthochlorotoluene  is  nitrated  and  reduced  (Abstr.,  1886,  1022).  The 
hydrochloride  crystallises  in  long,  slender  needles  ;  the  acei!^7/Z- deriva- 
tive crystallises  from  benzene  in  colourless  scales  melting  at  89°  ; 
and  the  phe^iylthiocarhamide  forms  small,  white  granules  melting  at 
108—109°.  W.  P.  W. 

Synthesis  of  Cyanphenine.  By  P.  Klason  (J.  pr.  Chem.  [2],  35, 
82 — 84).  Remarks.  By  E.  v.  Meyer  {ihid.,  84—85). — By  the  action  of 
potassium  on  ethyl  cyanide,  Kolbe  and  Frankland  {Annalen,  65,  281) 
obtained  ethane  together  with  cyanethine.  In  a  similar  manner 
Hofmann  obtained  cyanphenine  from  benzonitrile,  and  Bayer  cyan- 
methine  from  acetonitrile  (Ber.,  1,  198,  and  2,  319).  It  is,  therefore, 
probable  that  these  compounds  have  an  analogous  constitution. 

Cyanphenine  is  obtained  by  dissolving  pure  cyanuric  chloride  in 
pure  ether,  and  adding  the  calculated  amount  of  bromobenzene 
and  sodium.  It  is  filtered,  the  ether  distilled  off,  and  the  residue 
treated  with  water  and  crystallised,  tirst  from  glacial  acetic  acid  and 
then  from  alcohol.     The  chief  product  of  the  reaction  is  di;phenyl- 
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cyamne  chloride,  (CN")3ClPh2 ;  this  is  more  soluble  than  cyanphenine, 
and  crystallises  in  groups  of  needles  melting  at  136°.  The  formation 
of  cyanphenine  in  the  above  reaction  shows  it  to  be  a  triphenyl- 
cyanuric  compound. 

V.  Meyer  refutes  Klason's  view  that  cyanethine  and  cyanmethine 
are  cyanuric  compounds.  Cyanmethine  and  cyanethine  are  both 
converted  by  the  action  of  nitrous  and  hydrochloric  acids  into 
hydroxy-bases,  the  hydroxyl  taking  the  place  of  amidogen.  Ethyl 
and  methyl  cyanides  contain  hydrogen-atoms  more  loosely  combined 
than  in  phenyl  cyanide  ;  hence  it  is  conceivable  that  in  polymerising, 
hydrogen-atoms  disunite  in  the  case  of  the  fatty  cyanides,  whilst 
phenyl  cyanide  polymerises  without  shifting  of  hydrogen  to  cyanur- 
phenyl,   (CN)3Ph3.  N.  H.  M. 

Quinol  and  its  Derivatives.  Bj  A.  Baessler  (Ghem.  Centr., 
1886,  671—672). — Amidodimethylquinol,  C6H3(OMe)o/NH2,  is  pre- 
pared bj  reducing  mononitrodimethylquinol  in  acetic  acid  solution 
with  sodium  amalgam.  It  melts  at  81 — 82°.  The  chloride  crystal- 
lises in  white  needles,  which  deliquesce  in  the  air ;  the  platinochloride 
forms  a  brown  precipitate.  From  the  aqueous  solution  of  the  base, 
iron  chloride  on  warming  throws  down  greenish  plates  with  a  strong 
metallic  lustre,  which  dissolve  in  water  with  a  red  colour.  From  the 
hydrochloric  acid  solution,  potash  precipitates  the  substance  in  black 
flocks  ;  solutions  of  silver  salts  are  reduced,  giving  a  mirror.  Acet- 
amidodimethylquinol,  C6H3(OMe)2*NHAc,  is  formed  by  dissolving  the 
base  in  acetic  anhydride.  It  crystallises  in  brilliant  scales,  and  melts 
at  91°.  Nitracetamidodimetlnjlquinol,  N02*C6H2(OMe)2*NHAc,  is  pre- 
pared by  slowly  adding  the  preceding  compound  to  fuming  nitric  acid. 
It  melts  at  164°. 

BimetliylquinoltrimetJnjlammonium  iodide,  C6H3(OMe)2*NMe3l,  is 
obtained  by  heating  the  substance  with  methyl  iodide  and  methyl 
alcohol  in  sealed  tubes  at  150°.  It  melts  at  202°.  The  chloride 
melts  at  172°;  the  platinochloride  is  a  beautiful,  yellow,  crystalline 
precipitate. 

DimethylquinolphenyUhiocarhamide,  NIIPh'CS*NH'C6H3(OMe)2, 
formed  by  adding  phenylthiocarbamide  in  excess  to  an  alcoholic  solu- 
tion of  amidodimethylquinol,  melts  at  137°.  The  thiocarbamide- 
derivative  of  amidodimethylquinol,  CS[]N'H'CoH3(OMe)2]2,  melts  at 
109°. 

Azodimethylquhwl,  [C6H3(OMe)2]2N2,  is  formed  when  nitrodimethyl- 
quinol  is  reduced  by  sodium  amalgam  in  alkaline  solution,  or  by  the 
action  of  alcoholic  potash  and  zinc-dust  on  the  mononitro-compoand. 
It  forms  red  needles,  and  melts  at  140°.  It  dissolves  in  strong  hydro- 
chloric acid  with  a  dark  blue  colour,  in  strong  sulphuric  acid  with  a 
violet  colour,  which  afterwards  changes  to  blue  and  green,  with 
partial  decomposition ;  with  alcoholic  bromine  solution,  it  forms 
dihromazodimefhi/ 1  quinol,  which  melts  at  220°. 

Hydnuodimetkylquinol,  C6H3(OMe)2-NH-NH-C6H,(OMe)2,  is  ob- 
tained together  with  the  preceding  substance  by  the  reaction  given 
above. 

Tetramethoxydiamidodiphenyl,  NH2*C6H2(OMe)2-C6H2(OMe)2-NH2,  is 
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obtained  when  tlae  mixture  of  the  azo-compound  and  the  preceding 
substance  is  treated  with  w^arm  hydrochloric  acid.  It  melts  at  210°. 
The  chloride  is  easily  soluble  in  water :  the  platinochloride  quickly 
becomes  brown  in  the  air.  With  ])henylthiocarbamide,  it  forms  a 
compound,  C,2H4(OMe)4(NH'CS-]N'HPh)2,  which  melts  at  184°; 
acetic  anhydride  gives  the  diaceto-compound,  CioH4(OMe)4(NHAc)2, 
which  melts  at  251°,  and  gives  golden-yellow  plates  when  treated 
with  nitric  acid.  The  corresponding  benzoyl-derivative  is  obtained  by 
boiling  tetramethyoxydianiidodiphenyl  with  benzoic  chloride ;  it 
melts  at  305°.  G.  H.  M. 

Isomeric   Mono-   and  Di-benzoylphenylhydrazines.      By  A. 

M[CHAELis  and  F.  Schmidt  (Ber.,  20,  43 — 48). — Sodium  phenylhjdr- 
azine  is  suspended  in  benzene,  the  mixture  well  cooled  with  ice-water, 
and  benzoic  chloride  diluted  with  benzene  gradually  added,  the  vessel 
being  from  time  to  time  removed  from  the  ice-water  to  prevent  soli- 
dification of  the  benzene.  When  the  reaction  is  completed  and  the 
contents  of  the  vessel  no  longer  smell  of  benzoic  chloride,  the  benzene 
is  distilled  off,  and  the  nearly  colourless  residue  repeatedly  extracted 
with  ether,  which  dissolves  the  new  unsymmetrical  monobenzoyl- 
phenylhydrazine,  and  leaves  a  residue  consisting  of  the  sparingly 
soluble  symmetrical  mono-  and  di-benzoylphenylhydrazines.  The 
ethereal  extract,  after  distilling  off  the  ether,  yields  a  viscous  red  oil, 
which  is  poured  into  water,  excess  of  concentrated  hydrochloric  acid 
added,  and  the  separated  hydrochloride  washed  with  and  repeatedly 
crystallised  from  water  containing  hydrochloric  acid. 

Unsyminetrical  henzoylphenylhydrazine,  NH2*NPhBz,  obtained  by 
decomposing  the  hydrochloride  wath  sodium  carbonate,  crystallises  in 
thin,  colourless  needles,  melts  at  70°,  and  is  very  readily  soluble  in 
ether,  alcohol,  and  chloroform,  and  sparingly  in  cold  water.  It  is  a 
feeble  base,  does  not  reduce  Fehling's  solution  in  the  cold,  but  does  so 
readily  on  heating,  does  not  reduce  aramoniacal  silver  solution  even 
when  heated,  and  is  without  action  on  yellow  mercuric  oxide.  When 
heated  with  concentrated  hydrochloric  acid  at  150°,  it  is  decom- 
posed into  benzoic  acid  and  phenylhydrazine.  The  hydrochloride, 
NHg'NPhBzjHCl,  forms  colourless  needles,  melts  at  202°,  and  is  soon 
decomposed  by  water.  When  an  aqueous  solution  of  the  hydrochloride 
is  treated  with  aqueous  soda,  a  sodium-derivative,  CisHuNaN'aO, 
separates  as  a  thick,  white  precipitate.  The  formation  of  this  com- 
pound is  peculiar,  and  suggests  a  doubt  as  to  whether  an  amido- 
group  is  present  in  the  base,  or  if  it  should  not  rather  be  represented 

by  the  formula  <^p~>CPh-OH. 

The  dibenzoylpheni/lhydrazine  obtained  in  this  reaction  has  the  same 
melting  point  (178°)  as  that  obtained  by  Fischer  (Abstr.,  1878,  309), 
but  differs  from  it  in  not  reducing  ammoniacal  silver  nitrate.  It  in 
also  obtained  by  the  action  of  benzoic  chloride  on  the  unsymmetrical 
benzoylphenylhydrazine.     It  probably  should  be  represented  by  the 

formula <-j^p,>CPh'OH,  Fischer's  compound  being  the  true  diben- 

zoyl- derivative,  NPhBz-NHBz. 
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Diacetylphenylhydrazine,  ]S'2HPhAc2,  is  obtained  by  tlie  action  of 
acetic  chloride  on  sodium  or  potassium  phenylhydrazine ;  it  crys- 
tallises in  nodular  groups  of  needles,  melts  at  106'',  is  readily  soluble 
in  water,  alcohol,  and  chloroform,  very  sparingly  in  ether,  and 
reduces  Fehling's  solution,  but  is  not  affected  by  yellow  mercuric 
oxide. 

Potassium  phenylhydrazine  \s-  ipvejiSired  in  a  manner  similar  to  and 
resembles  the  sodium  compound  (Abstr.,  1886,  1025).         A.  J.  Gr. 

A   Physical    Peculiarity  of   a-Triphenylguanidine.      By  H. 

GiRAUD  (Bull.  8oc.  Chim.,  46,  505 — 506). — This  substance,  prepared 
from  diphenylthiocarbamide  and  aniline,  melts  at  143°,  and  readily 
remains  in  a  state  of  superfusion.  When  cooled  quickly,  its  viscosity 
increases,  and  it  passes  insensibly  into  the  solid  state  without  showing 
any  indication  of  crystalline  form.  It  is  then  transparent,  very 
fragile,  is  powdered  by  a  blow,  crumbles  under  pressure,  and  adheres 
to  the  fingers  like  resin.  When  cooled  to  60°,  it  contracts  and  cracks, 
but  does  not  crystallise.  When  slowly  heated,  it  softens  gradually 
until  it  becomes  fluid  (but  no  distinct  melting  point  can  be  observed), 
and  it  then  changes  to  the  crystalline  state  with  evolution  of  heat ; 
this  change  is  instantaneous  at  60°.  In  contact  with  a  liquid,  the 
amorphous  form  becomes  opaque  and  then  crystalline  before  dis- 
solving, the  change  being  more  rapid  the  greater  the  solvent  action 
of  the  liquid.  In  this  case  also  there  is  a  rise  of  temperature  of 
7°  to  8°.  L.  T.  T. 

Thiocarbimides    of   Bibasic    Aromatic    Radicles.       By    0. 

BiLLETER  and  A.  Steiner  (Ber.,  20,.  228 — 232). — When  an  aqueous 
solution  of  the  hydrochloride  of  an  aromatic  diamine  is  shaken  with 
a  solution  of  thiocarbonyl  chloride  dissolved  in  chloroform,  a  good 
yield  of  the  corresponding  thiocarbimide  is  obtained  with  meta-  and 
para-bases,  but  falls  to  10  per  cent,  of  the  theoretical  quantity  in  the 
case  of  ortho-bases,  the  chief  product  being  the  corresponding  mono- 
thiocarbamide. 

Orthophenylene  thiocarbimide,  C6H4(NCS)2,  forms  colourless  needles 
or  scales,  melts  at  59°  (corr.),  is  very  readily  soluble,  and  combines 
with  alcohol  and  ammonia  to  form  compounds  analogous  to  those 
obtained  from  the  meta-derivative. 

Metaphenylene  thiocarbimide  crystallises  in  colourless  needles,  melts 
at  53°  (corr.),  boils  with  partial  decomposition  above  250°,  and  is 
readily  soluble  in  all  ordinary  solvents.  Alcoholic  ammonia  converts 
it  into  metaphenylene  dithiocarbamide  (Abstr.,  1883,  324)  ;  and  meta- 
phenylenedithiourethane,  C6H4[]S'C(OEt)-SH]2,  melting  at  116°,  is 
obtained  by  heating  it  with  alcohol.  When  heated  at  250°  with 
finely  divided  copper,  a  small  yield  of  the  nitrile  of  isophthalic  acid  is 
obtained. 

Paraphenylene  thiocarbimide  crystallises  in  long,  lustrous  needles, 
melts  at  130°  (corr,),  and  is  less  soluble  than  its  isomerides.  Under 
similar  conditions,  it  yields  paraphenylene  dithiocarbamide,  and  para- 
phenylenedithiourethane  melting  at  197°. 

Orthotoluylene    thiocarbimide,    [Me  :  NCS  :  NCS  =1:3:4],     crys- 
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tallises  in  white  scales,  melts  at  42°  (corr.),  and  is  extremely  soluble. 
When  heated  with  hydrochloric  acid  at  200°,.  it  is  mainly-  converted 
into  the  monothiocarhamide,  C7H6(NH)2CS,  which  forms  scales  melting 
at  285°  ;  whilst  by  the  action  of  alcoholic  ammonia  it  yields  the 
monothiocarbamide  and  ammonium  thiocyanate, 

Metatoluylene  thiocarhimide  crystallises  in  long,  colourless  needles, 
melts  at  56°  (corr.)  and  boils  at  about  300°  with  partial  decomposition. 
By  the  action  of  ammonia  and  aniline,  it  yields  metatoluylene  dithio- 
carbamide  and  diphenyltoluylene  dithiocarbamide  respectively.  Meta- 
toluylenedithiour ethane  crystallises  in' small,  white  scales-,  and  melts  at 
119 — 120°.  When  metatoluylene  thioearbimide  is  heated  at  250°  with 
finely  divided  copper,  a  compound  melting  at  140 — 141°,  and  pro- 
bably the  nitrile  of  yS-xylidic  acid,  is  obtained.  W.  P.  W. 

Trianisylarsine  and  its  Derivatives.  By  A.  Michaelts  and 
L.  Weitz  {Ber.,  20,  48—h2).—Trianisylardne,  As(C6M4-OMe)3,  is 
prepared  by  adding  sodium  (20  grams)  to  a  mixture  of  bromanisoil 
(50  grams)  with  arsenic  chloride  (80  grams),  diluted  with  four  times 
the  volume  of  ether  and  a  small  quantity  of  ethyl  acetate.  It  forms 
hard,  transparent,  colourless  crystals,  which,  although  cubic  in  form, 
do  not  belong  to  the  regular  system.  It  melts  at  156°,  and  is  readily 
soluble  in  benzene,  sparingly  in  alcohol  and  ether.  It  unites  less 
readily  than  triphenylarsine  with  chlorine  and  bromine,  and  the  oxide 
AsO(C6H4*OMe)3  is  only  obtained  in  a  pure  state  with  diffiioulty. 

Diariisylarsine  chloride,  As(C6H4*OMe)2Cl.-^ — When  trianisylarsine  is 
heated  with  hydriodic  acid  (sp.  gr.  1*56)  and  the  oil  formed  is  treated 
wdth  aqueous  soda,  the  crystalline  dianisylarsine  oxide,  0(G6H4'OMe).2, 
is  obtained,  melting-  at  130°,  which,  when  treated  with  hydrochloric 
acid,  is  converted  into  the  chloride.  The  latter  crystallises  in  long, 
thin,  pale  yellow  needles,  melts  at  79 — 80°,  and  is  very  readily  soluble 
in  ether,  less  so  in  alcohol. 

Anisylarsine  dichloride,  AsCl2*C6H4*OMe,  prepared  by  heating  tri- 
anisylarsine with  a  large  excess  of  arsenic  chloride  for  24  hours  at 
200°,  is  a  colourless  liquid,  which  can  be  distilled  at  230°  under 
117  mm.  pressure,  but  suffers  partial  decomposition  when  distilled  at 
the  ordinary  pressure.  Sodium  hydroxide  or  carbonate  converts  it 
into  anisylarsine  oxide,  AsO'C6H4'OMe,  a  colourless,  crystalline  mass. 
When  the  dichloride  is  cooled  with  ice-water  and  treated  with 
chlorine,  anisylarsine  tetrachloride,  OMe*C6H4*AsCl4,  is  obtained  as  a 
viscous,  yellow  liquid,  which  dissolves  in  water  with  considerable 
development  of  heat,  and  is  soon  converted  into  anisylarsenic  acid, 
OMe*C6H4'AsO(OH)2.  This  forms  hard,  colourless  crystals,  sparingly 
soluble  in  cold  water,  readily  soluble  in  alcohol.  If  quickly  heated, 
it  melts  at  159 — 160°,  but  if  slowly  heated  it  loses  water  and  is  con- 
verted into  an  infusible  anhydride,  OMe'C6H4*As02,  which  is  re- 
converted into  the  acid  by  boiling  with  water.  The  silver  salt  is 
described. 

Triphenetylarsine,  As(C6H4*OEt),  is  prepared  from  bromophenetoil, 
arsenic  chloride,  and  sodium;  it  melts  at  88 — 89°,  and  is  readily 
soluble  in  ether. 

Similar  trianisyl  compounds  were  prepared  from  phosphorus  and 


3(38  ABSTRACTS   OF  CHEMICAL   PAPKHS. 

antimony  trichlorides,  but  have  not  jet  been  obtained   in  quantity 
sufficient  for  investigation.  A.  J.  G. 

Organo-TDismuth  Compounds :  Valency  of  Bismuth.  By 
A.  MiCH'AELiSf(i?ftr.,  20,  52 — 54). — The  author  has  entered  on  a  general 
investigation  of  the  organo-bismuth  compounds  to  ascertain  if  nny 
undoubtedly  pentavalent  bismuth  compounds  can  be  obtained.  The 
alkyl  compounds  are  being  investigated  by  Marquardt,  whilst  the 
author  and  Polls  are  working  on  the  aromatic  compounds.  The 
results  obtained  so  far,  are  that  whilst  trimethyl-  or  triethyl-bis- 
muthine  do  not  form  additive  compounds  with  bromine  nor  with 
ethyl  iodide,  substitution  of  halogen  for  methyl,  &c.,  occurring,  tri- 
phenylbismuthine  unites  with  chlorine  or  bromine,  to  form  stable 
and  well  characterised  compounds,  in  which  1  atom  of  bismuth  is 
united  with  5  monovalent  groups  or  atoms.  The  pentavalent  nature 
of  bismuth  is  thus  render.ed  as  certain  a'S  that  of  antimony. 

A.  J.  G. 

Triphenylbismuthine  and  its  Derivatives.  By  A.  Michaelis 
and  A.  Polis  (Ber.,  20,  54 — 57). — Triphenylbismuthine,  BiPhg,  is  pre- 
pared by  boiling  an  alloy  of  bismuth  and  sodium  (10  per  cent.) 
with  bromobenzene  and  a  little  ethyl  acetate  for  50  hours  in  a  reflux 
apparatus.  The  product  is  filtered,  the  residue  repeatedly  extracted 
with  benzene,  and  from  the  united  liquids  the  benzene  first  distilled 
off,  and  then,  under  reduced  pressure,  the  bromobenzene.  The 
fused  triphenylbismuthine  left  solidifies  when  cooled  and  stirred, 
and  is  purified  by  repeated  crystallisation  from  hot  alcohol.  It  forms 
colourless  needles  or  tables  which  resemble  the  crystals  of  triphenyl- 
arsine  and  -stibine,  and  seem  to  be  triclinic.  It  has  a  sp.  gr.  = 
1*5851  at  20°,  melts  at  82°,  is  readily  soluble  in  ether  and  light 
petroleum,  sparingly  in  cold  alcohol,  and  closely  resembles  triphenyl- 
stibine  in  its  chemical  properties,  save  that  it  is  less  stable.  When 
gently  heated  with  hydrochloric  acid,  it  is  completely  decomposed 
into  benzene  and  bismuth  chloride.  When  treated  with  bismuth 
bromide  in  ethereal  solution,  a  yellow  precipitate,  probably  phevyl- 
hismuthine  dihromide,  BiPhBra,  is  obtained. 

Triphenylhismuthine  dichJoride,  BiPh3Cl2,  is  prepared  by  passing 
chlorine  gas  on  to  the  surface  of  a  solution  of  triphenylbismuthine  in 
light  petroleum  cooled  with  ice,  as  long  as  a  white  precipitate  forms. 
It  crystallises  in  thick  prisms,  melts  at  140°,  is  readily  soluble  in 
benzene,  sparingly  in  ether  and  cold  alcohol,  and  is  not  decomposed 
by  concentrated  hydrochloric  acid. 

Triphenylbismuthine  dibromide,  BiPh3Br2,  is  prepared  by  mixing 
solutions  of  its  components  in  light  petroleum ;  it  forms  long,  pale- 
yellow  prisms,  melts  at  119°,  and  is  readily  soluble  in  benzene, 
sparingly  in  ether  and  alcohol.  Both  the  bromide  and  chloride  are 
decomposed  by  hydrogen  sulphide,  triphenylbismuthine  being  re- 
generated with  separation  of  sulphur.  A.  J.  G. 

Synthesis  of  Phenaceturic  Acid.  By  E.  Hotter  (Ber.,  20, 
81 — 85). — When  glycocine,  dissolved  in  as  little  water  as  possible,  is 
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treated  with  sodium  hydroxide  and  phenylaoetic  chloride  and  then 
with  hydrochloric  acid,  a  compound  separates  which,  after  dryitig 
and  extraction  with  ether,  dissolves  in  alcohol  or  water,  and  crystal- 
lises in  the  groups  of  white  laminae  characteristic  of  phenaceturic  acid. 
The  yield  is  small.  Ethyl  phenaceturate,  doHioNOaEt,  crystallises  in 
long  broad  prisms,  melts  at  79°,  and  is  readily  soluble  in  hot  alcohol, 
less  soluble  in  warm  ether  and  benzene,  insoluble  in  carbon  bi- 
sulphide. 

Copper  phevT/lacetate,  (C8H702)2Cu,  is  soluble  in  hot  alcohol,  and 
crystallises  in  small  nodular  masses  consisting  of  radiating^  deep- 
green  needles.  W.  P.  W. 

Phenylamidopropionic  Acid  obtained  from  the  Decomposi- 
tion of  Proteids.  By  E.  Schulze  and  E.  Nageli  (ZeAt.  phj/siul. 
Cliem.,  11,  201 — 206). — One  of  the  authors  has  previously  shown 
(Abstr.,  1888,  1122)  that  one  of  the  products  of  the  decomposition  of 
proteids  by  means  of  hydrochloric  acid  is  a  substance  with  the  pro- 
perties and  composition  of  phenylamidopropionic  acid,  and  that  the 
same  sabstance,  probably  again  the  result  of  the  decomposition  of 
proteids,  can  be  obtained  from  the  germinating  seeds  of  certain 
plants  (Abstr.,  1882,  189). 

This  substance  is  very  similar  to  the  amido-acid  prepared  syntheti- 
cally by  Erlenmeyer  and  Lipp  (Abstr.,  1882,  971),  and  called  by 
them  phenyl-i«-amidopropionic  acid  or  phenylalanine.  This  opinion 
is  held  because  by  dry  distillation  both  acids  yield  the  same  decom- 
position products,  namely,  carbonic  anhydride,  phenyllactimide,  and 
phenylethylaniine.  Still  there  are  certain  diiferences  between  them. 
The  acid  obtained  from  proteids  and  plants  crystallises  from  warm 
concentrated  aqueous  solutions  in  shining  plates,  from  dilute  solutions 
in  slender,  white  needles,  containing  water  of  crystallisation  ;  whilst 
phenylalanine  crystallises  from  hot  water  in  prisms  free  from  water, 
and  from  aqueous  alcohol  in  shining  plates.  The  melting  point  of 
the  former  acid  is  275—280°,  of  the  latter  263—265°.  The  copper 
salt  of  the  latter  contains  2  mols.  HgO,  that  of  the  former  is  free  from 
water.  Some  of  these  differences  might  be  explained  on  the  sup- 
position that  the  acid  obtained  from  proteids  and  plants  is  not  so 
pure  as  that  prepared  synthetically.  This  would  not,  however, 
account  for  the  difference  of  melting  point.  The  optical  examination 
of  these  substances  led  to  the  elucidation  of  this  point.  Phenyl- 
alanine prepared  synthetically  is  optically  inactive,  whilst  that  ob- 
tained from  proteids  and  plants  is  active.  In  many  pairs  of  iso- 
merides,  one  of  which  is  optically  active,  the  other  inactive,  it  is 
found  that  other  differences,  for  instance,  of  solubilities  and  melting 
points,  occur  (see  Abstr.,  1886,  373).  It  is  therefore  concluded  that 
the  acid  obtained  from  proteids  and  plants  is  an  optically  active 
modification  of  phenyl-a-amidopropionic  acid  or  phenylalanine.  This 
conclusion  is  supported  by  the  fact  that  tyrosin  giving  its  typical 
microscopic  appearances,  and  Piria's  and  Hoffmann's  reactions,  can 
be  obtained  from  both  acids  by  the  two  methods  described  by  Erlen- 
meyer and  Lipp.  W.  D.  H. 
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Reduction  of  the  Phthalic  Acids.  Constitution  of  Benzene. 
By  A.  Baeter  (Ber.,  19,  1797 — 1810). — An  account  of  the  theoretical 
portion  of  this  paper  will  be  found  in  the  March  number  of  the 
Transactious  (A.  K.  Miller,  Trans,  1887,  208—215). 

When  tere-  and  iso-phthalic  acids  are  reduced  with  sodium  amalgam 
with  the  aid  of  heat,  tbey  both  yield  tetrahydro-acids,  no  intermediate 
dihydro-acid  being  formed ;  no  reduction  takes  place  in  the  cold. 
Phthalic  acid,  on  the  other  hand,  is  reduced  by  sodium  amalgam, 
slowly  in  the  cold,  more  readily  when  warmed,  to  dihydrophthalic 
acid.  The  author  explains  this  difference  of  behaviour  on  the  assump- 
tion that  only  those  double  affinities  (taking  Kekule's  formula)  can 
be  reduced  which  belong  to  carbon-atoms  in  combination  with 
carboxyl. 

It  is  remarkable  that  the  partly  reduced  acids  behave  towards 
bromine  like  unsaturated  compounds ;  dihydrophthalic  and  tetra- 
hydroisophthalic  acids  each  take  up  two'  atoms  of  bromine.  The 
dibromide  of  tetrahydrotere phthalic  acid  yields  a  hydroxy-acid,  from 
which  by  the  action  of  bromine,  a  compound  identical  with  tetra- 
bromocatechol  was  obtained.  Tetrahydroterephthalic  acid  has  there- 
fore the  constitution — 

[H-COOH  :  H  :  H  :  H'COOH  :  H2  :  Ha  =  1  :  2  :  3  :  4  :  5  :  6]. 

Tetrahydroterephthalic  acid  is  prepared  by  boiling  for  20  hours 
5  grams  of  terephthalic  acid,  dissolved  in  the  smallest  amount  of 
aqueous  soda,,  and  gradually  adding  4  per  cent,  sodium  amalgam 
(500  grams).  It  dissolves  in  120  parts  of  boiling  water,  and  separates 
on  cooling  in  small  prisms.  It  melts  above  300°  and  sublimes.  The 
silver  salt  is  amorphous.  The  methyl  salt  is  obtained  as  an  oil  which 
has  the  odour  of  fennel,  and  solidifies  to  very  large  prisms  melting  at 
39°;  its  solutions  have  a  blue  fluorescence.  When  the  ethereal 
solution  of  the  salt  is  treated  with  sodium  ethoxide,  a  rose-coloured 
transient  precipitate  is  formed,  similar  to  that  obtained  from  ethyl 
succinosuccinate.  When  tetrahydroterephthalic  acid  is  heated  with 
hydriodic  acid  (b.  p.  127°)  for  six  hours  at  240°,  it  is  converted  into 
hexahydroterephthalic  acid,  C8Hi204.  This  is  less  soluble  than  the 
tetrahydro-acid,  from  which  it  is  also  distinguished  by  its  stability 
towards  potassium  permanganate.  It  melts  at  about  295°,  and  sub- 
limes.    The  methyl  salt  melts  at  58° ;  its  solution  has  no  fluorescence. 

Tetrahydroisophthalic  acid  is  prepared  by  boiling  2  grams  of  iso- 
phthalic  acid  for  two  to  three  days  with  sodium  amalgam.  It  dis- 
solves readily  in  hot  water,  from  which  it  crystallises  in  needles  melting 
at  199°.     The  silver  salt  is  amorphous  ;   the  methyl  salt  is  an  oil. 

The  author  confirms  the  statement  of  Graebe  and  Born  {Annalen, 
142,  345),  that  dihydrophthalic  acid  cannot  be  further  reduced  by 
sodium  amalgam.  It  is  best  prepared  by  boiling  phthalic  acid  with 
sodium  amalgam  ;  the  yield  is  quantitative. 

Dibromohexahydroterephthalic  acid,  C8HioBr204  +  H2O,  is  formed 
when  10  grams  of  tetrahydroterephthalic  acid  is  shaken  with  100 
grams  of  a  5  per  cent,  ethereal  solution  of  bromine,  left  for  some 
time,  and  the  ether  poured  off.  This  is  repeated  with  fresh  bromine 
solution  until  almost  all  the  acid  has  dissolved.     The  united  solutions 
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are  decolorised  with  sulphurous  acid  and  extracted  with  soda.  Tbe 
methyl  salt  crystallises  from  ether  in  large  prisms,  melting  at  73°. 
The  acid  has  about  the  same  solubility  in  water  as  tetrahydrotere- 
phthalic  acid  ;  it  is  not  decomposed  when  the  solution  is  boiled  for  a 
short  time.  Warm  soda  solution  decomposes  it  with  formation  of  a 
dihydroterephthalic  acid,  CsHsO^.  When  the  dibromo-acid  is  treated 
with  silver  oxide,  an  acid  is  obtained,  probably  a  dihydroxyhexa- 
hydroterephthalic  acid. 

According  to  Kekule's  formula,  the  two  bromine-atoms  and  hence 
also  the  hydroxyl- groups,  would  both  have  the  ortho-position  : — 

[H-COOH  :  H2  :  H2  :  H'COOH  :  HBr  :  HBr  =1:2:3:4:5:6]. 

This  position  of  the  hydroxyl  was  proved  by  treating  the  dihydroxy- 
acid  with  bromine;  tetrabromocatechol  was  obtained,  which  gave  an 
intense  blue  coloration  with  ferric  chloride. 

Dry  hydrophthalic  acid  combines  readily  with  bromine  (1  mol.), 
yielding  dibromotetrahydrophthalic  acid.  The  acid  is  subjected  in 
small  portions  to  the  action  of  bromine-vapour,  the  product  freed 
from  excess  of  bromine,  dissolved  in  soda,  filtered,  and  acidified.  The 
oil  is  exhausted  with  ether,  and  distilled  in  a  vacuum  ;  it  solidifies  to 
well-formed  rhombohedra  (compare  Graebe  and  Born,.  Zoc.  cit.). 

N.  H.  M. 

Action  of  Potassium  Hydroxide  on  Mixed  Alkyl  Bisul- 
phides. By  R.  Otto  and  A.  Bossing  (Ber.,  20,  189— 191).— When 
an  alcoholic  solution  of  ethyl  phenyl  bisulphide  is  warmed  with  small 
quantities  of  alcoholic  potash  until  the  reaction  is  complete,  the  fol- 
lowing compounds  are  obtained  : — Ethylsulphmic  and  benzenesul- 
phinic  acids,  ethyl  mercaptan  and  phenyl  bisulphide ;  the  latter  is 
formed  by  the  oxidation  of  the  potassium  phenylmercaptide  first 
formed.  W.  P.  W. 

Action   of  Sulphurous  Anhydride   on  Benzene.     By  0.  E. 

Colby  and  C.  S.  McLoughlin  (Ber.,  20,  195— 198).— When  100 
grams  of  benzene  and  35  grams  of  aluminium  chloride,  placed  in  a 
reflux  apparatus,  are  treated  with  sulphurous  anhydride  until  absorp- 
tion of  the  gas  is  complete,  then  heated  until  hydrogen  chloride  ceases 
to  be  evolved,  and  the  product,  after  cooling,  poured  into  water, 
di'phenylsuljphoxide,  Ph2S0,  is  obtained,  which  crystallises  from  xylene 
in  small,  transparent  crystals,  which  seem  to  be  triclinic.  It  melts 
at  70 — 71°,  and  is  readily  soluble  in  alcohol,  ether,  acetic  acid,  and 
benzene,  sparingly  soluble  in  cold  light  petroleum.  When  oxidised 
with  potassium  permanganate,  it  yields  diphenylsulphone,  and  when 
reduced  with  sodium,  diphenyl  sulphide  is  obtained.  The  same  com- 
pound can  be  prepared  by  the  action  of  thionyl  chloride  on  benzene. 
For  this  purpose,  50  grams  of  benzene  and  16  grams  of  thionyl 
chloride,  placed  in  a  reflux  apparatus,  are  treated  in  the  cold  with 
successive  quantities  of  aluminium  chloride  until  hydrogen  chloride 
ceases  to  be  evolved ;  the  product,  after  heating  for  half  an  hour,  is 
y)Oured  into  water,  and  the  diphenylsulphoxide  purified  by  crystal- 
lisation. 
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When  equivalent  quantities  of  diphenylaulphoxide  and  sodium 
nitrate  are  dissolved  in  sulphuric  acid,  and  the  two  solutions  mixed 
and  heated  at  100°,  three  nitro-compounds  appear  to  be  formed  : — 
(1)  Gericke's  dinitrosulphobenzide,  melting  at  163°  (AnnalPM,  100, 
211);  (2)  an  oil  not  yet  further  examined;  emd  (S)  dwitrodiphenyl- 
sulphoxide,  (C6H4]S"02)2SO,  which  forms  yellow,  indistinct,  microscopic 
crystals,  melts  at  116",  and  is  soluble  in  alcohol,  readily  soluble  in 
ether,  benzene,  acetic  acid,  and  carbon  bisulphide.  W.  P.  W. 

Action  of  Potassium  Hydroxide  on  Phenylenemetadiphenyl- 
sulphone.  By  R.  Otto  and  A.  Kossing  (Ber.,  20,  185—189).— 
Since  ethylidenediethylsulphone  and  ethylidenediphenylsulphone  are 
not  attacked  by  alcoholic  potash  at  140°  (Ber.,  19,  2814),  whilst 
ethylenediphenylsulphone  readily  yields  benzenesulphinic  acid  and 
phenyjsulphonethyl  alcohol  (Abstr.,  1885,  261),  the  authors  have 
examined  the  behaviour  under  like  conditions  of  a  disulphone  of  a 
third  class,  phenylenemetadiphenylsulpbone,  and  find  that  the  pro- 
ducts of  the  action  are  benzenesulphinic  acid  and  diphenylsulphone- 
phenyl  ether,  2C6H4(SO,Ph)2  +  2K0H  =  2PhS0oK  +  (C6H,S0.,Ph>,0 
+  H^O. 

Biphenylsidphonephenyl  ether,  obtained  by  heating  phenylenemeta- 
diphenylsulphone  with  alcoholic  potash  at  160 — 170°,  crystallises  in 
small  white  feebly  lustrous  needles,  melts  at  69 — 70°,  and  is  readily 
soluble  in  alcohol,  ether,  and  benzene,  insoluble  in  water.  It  can  be 
volatilised  unchanged  only  when  carefully  heated  in  small  quantities, 
and  distils  above  200°.  When  heated  with  concentrated  aqueous 
ammonia,  no  change  occurs.  Sodium  amalgam  in  alkalrtie  solution 
reduces  it  to  benzene,  benzenesulphinic  acid,  and  a  crystalline  com- 
pound, which  yields  a  bromo-derivative  crystallising  in  large  rhombic 
tables  melting  at  54 — 55°. 

Ethylenediphenylsulphone  when  treated  with  an  excess  of  concen- 
trated aqueous  potash,  yields  benzenesulphinic  acid,  and  a  small 
quantity  of  a  compound  possibly  polymeric  with  diphenylsulphonethyl 
ether  are  obtained.  W.  P.  W. 

Synthesis  of  Carbazole.  By  A.  Goske  (Ber.,  20,  532—534).— 
The  author  has  succeeded  in  eifecring  the  synthesis  of  carbazole  from 
thiodiphenylamine.  When  this  base  is  heated  with  an  excess  of 
metallic  copper  for  two  hours  in  an  atmosphere  of  coal-gas,  and  the 
23roduct  afterwards  distilled,  a  distillate  is  obtained  which  consists  of 
carbazole  ;  the  yield  amounted  to  60  per  cent,  of  the  weight  of  the 
thiodiphenylamine  employed.  The  synthetical  carbazole  melts  at 
238°,  and  gives  the  characteristic  compound  with  trinitrophenol. 
Bearing  in  mind  Bernthsen's  synthesis  of  thiodiphenylamine  from 
catechol  and  orthamidophenylmercaptan  (this  vol.,  p.  245),  the  con- 
stitution of  carbazole  must  be  represented  by  the  formula — 

<c:h:>nh  [nh = 2,  n     y,^  p^  ^y_ 


ORGANIC   CHEMISTRY.  373 

Action  of  Hydroxylamine  on  Diketones.  By  F.  Munchmeyer 
(Ber.,  20,  228).— The  compound  OH-N  !  C(C6H4-NMe2)2  melts  at  233°, 
and  not  at  98 — 99"  as  previously  stated  (Abstr.,  1886,  877). 

W.  P.  W. 

Naphthoic  Acids.  By  A.  G.  Eksteand  (Ber.,  20,  219—226). — 
The  compound  obtained  by  the  reduction  of  dinitro-a-naphthoic  acid 
(m.  p.  265°)  with  hydrogen  sulphide  in  ammoniacal  solution,  to  which 
the  provisional  formula  COOH*OioH5!  N2 1  O2  was  ascribed  (Abstr., 
1886,  948),  contains  sulphur  either  as  an  impurity  or  in  combination. 
The  purest  specimen  gave  figures  corresponding  with  the  formula 
CssHigNsSOe ;  owing  to  its  sparingly  soluble  and  uncrystallisable 
nature  it  is  impossible  to  decide  whether  the  substance  analysed  was 
free  from  admixed  sulphur,  although  none  could  be  extracted  by 
carbon  bisulphide.  If  stannous  chloride  dissolved  in  aqueous  potash 
is  employed  as  the  reducing  agent,  a  compound  is  obtained  resembl- 
ing the  preceding  in  its  appearance,  infusibility,  and  insolubility  in 
alcohol. 

Dinityo-x-nnphthoic  acid,  probably  [NO2 :  NO2  :  COOH  =  1' :  4'  :  1], 
melting  point  218°.  When  nitro-a-naphthoic  acid  (m.  p.  239°)  is 
nitrated  with  red  fuming  nitric  acid,  three  dinitro-acids  are  obtained, 
of  which  two,  melting  at  205°  and  265°,  have  been  previously  de- 
scribed, whilst  the  third  melts  at  218°  and  is  formed  in  very  small 
quantity.  It  is  very  soluble  in  alcohol,  from  which  it  is  obtained  in 
hard,  deep  yellow,  rhombic  crystals,  a  :  b  :  c  =  0"9731  :  1  :  1-4424, 
whilst  from  water  it  crystallises  in  slender  needles.  The  ethyl  salt 
crystallises  in  long,  hard,  yellow  needles  melting  at  129° ;  the  calcium 
salt,  with  7  mols.  H2O,  crystallises  in  thin,  lustrous,  broad,  yellow 
needles,  and  is  readily  soluble  in  water.  When  reduced  with  tin  and 
hydrochloric  acid,  the  dinitro-acid  is  converted  into  the  hydrochloride 

of  an  ar/iidonaplithostyril,'N'H.2'Gioi^5<^r^r\^,^G\,    which  melts  at  a 

high  temperature,  and  crystallises  in  long,  bright  yellow  needles, 
sparingly  soluble  in  cold  water. 

tx-NaphtJiamidoxime,  obtained  together  with  a-naphthamide  by  heat- 
ing an  alcoholic  solution  of  a-napbthonitrile  and  hydroxylamine  in 
molecular  proportions,  crystallises  in  large  laminae,  melts  at  148 — 
149°,  and  is  readily  soluble  in  alcohol,  acetic  acid,  and  benzene, 
soluble  in  water  and  insoluble  in  light  petroleum.  The  hydrochloride 
crystallises  after  a  long  time  in  stellate  aggregates  of  needles,  and 
melts  at  160°;  the  platinnchloride  forms  long,  prismatic,  yellow 
needles.  When  heated  at  100°  with  acetic  anhydride,  and  the  product 
treated  with  water,  a-naphbhamidoxime  is  converted  into  oc-naphth- 

NO 

azoximethenyl,  C\o^'jQi<^^^^CM.e  \  this  crystallises   from  alcohol  in 

long,  colourless  needles  and  melts  at  36°.  oc-Naphthoyl-ac-naphthamid' 
oxime,  C,oH7-C(NH-CO-CioH7)  !  N-OH,  obtained  by  heating  «-naphth- 
amidoxime  and  a-naphthoic  chloride  in  molecular  proportions  at  100°, 
crystallises  in  small,  slender  needles,  and  melts  at  228"' ;  it  is  insoluble 
in  alcohol  and  hydrochloric  acid. 

(i-Naphthamidoxime,  prepared  in  manner  similar  to  the  a-compound, 
forms  lustrous  scales,    melts  at  160",    is  soluble  in  alcohol,    and  is 
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gradually  decomposed  by  boiling  water.  The  hydrochloride  forms 
loner  needles,  melts  at  178°,  and  is  very  soluble  in  water.  ^-Naphth- 
azoximethenyl  crystallises  in  large  scales,  melts  at  87°,  and  is 
soluble  in  alcohol.     ^-Naphthazoximnaphthenyl, 

obtained  by  beating  ^-napbtboic  chloride  and  /3-naphthamidoxime  in 
approximately  molecular  proportions,  crystallises  in  broad  needles  or 
scales,  melts  at  175°,  and  is  almost  insoluble  in  alcobol. 

W.  P.  w. 

a-  and  yS-Naphthenylamidoxime.  By  E.  Richter.  (Ber.,  20, 
227). — The  author  has  independently  arrived  at  results  which 
confirm  those  of  Ekstrand  (preceding  Abstract)  ;  acetyl-x-naphthenyl- 
amidoxime  melts  at  129°.  Acetyl- (3-naphthenylamidoxime  melts  at 
154°;  the  bew^o^Z-derivative  melts  at  179°;  the  ethyl  salt  melts  at 
74 — 75°.     Ethylidenenaphthenylamidoxime  melts  at  121 — 122°. 

W.  P.  W. 

Chloronaphthalenesulphonic  Acids.  By  P.  T.  Cleve  (Ber.,  20, 
72 — 75). — 1  :  4'  GhloronaphthalenesulpJwnic  acid,  CioHeCl'SOsH  + 
2HoO,  obtained  by  diazotising  the  amido-acid  corresponding  with 
a-nitronaphthalenesulphonic  acid,  crystallises  in  colourless  tables 
readily  soluble  in  water.     A  chlorosulphosulphonic  acid, 

CioHeCl-SC-CoHe-SOaH, 

is  also  formed  in  this  reaction,  this  yields  an  insoluble  amorphous 
potassium  salt.  Potasalum  chloronaphthalenesulplionate  crystallises  in 
lustrous  needles  ;  the  sodium  salt  forms  thin  scales ;  the  silver  salt 
forms  thin  tablets  sparingly  soluble  in  water;  these  salts  are  an- 
hydrous. The  barium  salt  with  2  mols.  HgO  is  a  sparingly  soluble, 
indistinctly  crystalline  powder.  The  ethyl  salt  melts  at  46°,  and 
crystallises  in  large,  monoclinic  prisms,  a  :  6  :  c  =  1'6785  :  1  :  ?  ; 
^  =  68°  58',  which  show  distinct  pleochroism.  The  chloride  forms 
triclinic  crystals  resembling  hexahedra,  melts  at  95°,  and  is  soluble  in 
chloroform ;  the  amide  crystallises  in  lustrous  scales,  melts  at  226°, 
and  is  sparingly  soluble  in  alcohol. 

1 :  4  Chloronaphthalenesulphonic  acid  (Abstr.,  1883,  595)  can  be 
prepared  by  diazotising  naphthionic  acid.  The  ethi/l  salt  melts  at 
104°  and  crystallises  in  large,  thin,  monoclinic  tables,  a:b  :  c  = 
l-32«07: 1:1-12623;  /3  =  80°  59'.  The  chloride  melts  at  95°,  and 
crystallises  in  triclinic  forms  ;  the  OAnide  melts  at  187°. 

a-Ghloronaphthalene-^-sulphonic  acid  (probably  1'  :  2)  is  prepared  by 
diazotising  the  amido-acid  from  the  author's  /3-nitronaphthalene- 
sulphonic  acid  (this  Journal,  1877,  i,  469)  ;  it  crystallises  in  colourless 
rhombic  tables  and  is  readily  soluble  in  water.  The  potassium  salt 
forms  very  thin,  glistening  tables  sparingly  soluble  in  cold  water;  the 
barium  salt,  with  1  mol.  HoO,  is  a  sparingly  soluble,  crystalline  powder. 
The  ethyl  salt  melts  at  111°,  is  soluble  in  chloroform,  readily  soluble  in 
hot  alcohol,  and  crystallises  in  well  characterised  monoclinic  forms  ; 
a  :b  :c  =  0*43067  :  1  :  ?  ;  ^  =  86°  45',  the  crystals  being  either  long 
prisms  almost  quadratic  in  section,  or  thick   tables.      The  chloride 
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forms  small  scales,  melting  at  114 — 115°  ;  the  amide  forms  thin  scales, 
melts  at  216°,  and  is  soluble  in  alcohol.  W.  P.  W. 

Bronner's  /3-Naphthylaminesulphonic  Acid.  By  S.  Foesltng 
(T»f'r.,  20,  76—81). — Bronner's  (3-naphfhylaminesuJpho7iic  acid, 
NHo'CioHe'SOgH  +  H2O,  obtained  by  the  action  of  ammonia  on  /3- 
naphtholsiilphonic  acid  at  180°,  crystallises  in  colourless  laminse  of 
silky  lustre,  and  is  very  sparingly  soluble  in  water,  the  solution 
having  a  blue  fluorescence.  The  potassium  salt  with  1  mol.  H2O  forms 
long,  white  needles,  and  is  soluble  in  cold  water  to  the  extent  of  1  in 
40°  to  45°  ;  the  ammonium  salt  with  1  mol.  H2O  forms  broad,  white 
needles,  and  when  heated  at  180°  gives  off  the  whole  of  its  ammonia; 
the  sodium  salt  with  2  mols.  H2O  forms  white  needles,  and  dissolves 
to  the  extent  of  1  in  40  in  cold  water;  the  silver  salt  with  1  mol. 
H2O  is  an  indistinctly  crystalline  powder.  The  "barium  salt  with 
6  mols.  H2O  crystallises  in  long,  white  needles,  and  requires  450 
parts  of  cold  water  for  its  solution ;  the  calcium  salt  with  6  mols. 
H2O  crystallises  in  laminae,  and  dissolves  in  225  parts  of  cold  water  ; 
the  magnesium  salt  witli  6  mols.  H2O  crystallises  in  laminae  or  broad 
needles.  The  crystals  of  all  these  salts  have  a  silky  lustre,  dissolve 
sparingly  in  water,  and  give  solutions  showing  blue 'fluorescence.  The 
lead  salt  with  2  mols.  H2O  is  very  sparingly  soluble  in  water  ;  the  zinc 
salt  with  4  mols.  H2O  forms  well-characterised,  microscopic  crystals, 
and  is  sparingly  soluble  in  water :  the  copper  salt  with  4  mols.  HoO 
forms  microscopic  needles,  is  very  sparingly  soluble  in  water,  and 
has  a  mosaic  gold  colour  which  changes  to  red  in  the  anhydrous  salt. 
.  The  corresponding  diazonaphthalenesulphonic  acid,  CioHeN^aSOs,  a 
yellow  microcrystalline  powder,  yields,  by  Sandmeyer's  reaction  and 
subsequent  treatment  with  phosphoric  chloride,  the  chloride  of 
Arnell's  /3-chloronaphthalenesulphonic  acid  melting  at  110°  (Abstr., 
1886,  555),  from  which  e-dichloronaphthalenp,  melting  at  136°,  is 
obtained  by  distillation  with  phosphoric  chloride.  The  aTnide, 
CioH6Cl*S02NH2,  crystallises  in  needles  and  melts  at  183 — 184°. 

W.  P.  W. 

Some  Essential  Oils.  By  P.  Soltsien  (Chem.  Gentr.,  1886,  936— 
937). — An  examination  of  Oleum  citri,  OleuTn  hergamottce,  and  Oleum 
cort.  aurantiorum  dulcium.  These  oils  were  prepared  specially  and 
were  therefore  pure.  The  author  has  examined  them  with  Heppe's 
copper  butyrate  reaction  and  also  various  turpentines  (Abstr.,  Ife85, 
1163)  ;  he  finds  that  it  is  of  little  value,  as  the  action  depends  on 
the  age  of  the  oil.  He  also  re-examined  the  bromination  of  the  oils, 
and  confirms  Wallach's  statements  in  the  main.  G.  H.  M. 

Isomeric  Camphols  and  Camphors.  By  A.  Haller  (Compt. 
rend.,  104,  QQ — 68). — Campbol  from  madder,  discovered  by  Jeanjean, 
crystallises  from  light  petroleum  in  hexagonal  plates  similar  to  the 
crystals  of  the  other  camphols.  Borneo  camphol  is  similar  to  the 
others,  but  its  rotatory  power,  though  equal  in  amount,  is  opposite  in 
direction.  Its  derivatives,  however,  correspond  in  rotatory  power 
and  other  properties  with  the  derivatives  of  other  camphols.     Cam- 
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phol  from  amber  crystalHsps  from  li^ht  petroleum  in  the  ordinary 
form,  but  differs  from  the  other  camphols  in  its  rotatory  power  and 
its  behaviour  with  bromine.  When  treated  with  bromine,  it  yiekls  a 
l)uttery  product,  which  contains  a  small  quantity  of  a  dextrogyrate 
monobromocamphor  melting  at  75°,  but  the  greater  part  of  the 
product  melts  below  50°,  The  corresponding  camphoric  acid  also 
differs  from  that  derived  from  other  camphols,  since  it  melts  at  202" 
and  is  less  soluble  in  water. 

The  author's  investigations  show  that  all  camphols  are  chemically 
identical,  and  differ  only  in  their  action  on  polarised  light.  The 
camphols  from  madder,  valerian,  N'gai,  and  Bang-Phien  have  the 
same  molecular  Isevorotatory  power,  [a]D  =  — '^7°,  and  the  corre- 
sponding camphors  are  identical  with  that  from  fever-few  {matricaire) . 
The  camphor  from  Dryahalanops  camphora  has  a  rotatory  power  equal 
in  amount  but  opposite  in  direction.  Its  derivatives  are,  however, 
identical  with  those  from  the  other  camphols.  Camphol  from  amber 
is  mainly  a  racemic  camphol  mixed  with  a  dextrogyrate  borneol. 

C.  H.  B. 

Carveol,  Borneo!,  and  Menthol.  By  R.  Leuckaet  (Ber.,  20, 
114 — 116). — The  author  gives  the  name  carveol  to  an  alcohol, 
CioHi5*OH,  which  he  has  obtained  by  reducing  carvole  w^ith  sodium 
and  alcohol.  It  is  a  thick  liquid,  has  a  characteristic  odour  quite 
different  from  that  of  carvole,  and  boils  at  218—220°.  The  acetate 
and  benzoate  are  liquid.  With  phenyl  cyanate,  even  in  the  cold,  it 
yields  carvyl  phenylmnidoformate,  NHPh'COO'CioHig.  This  compound 
forms  small  needles,  easily  soluble  in  alcohol,  sparingly  so  in  ether, 
and  molts  at  84°.  Borneol  similarly  forms  bornyl  phenylamidoforni ate, 
NHPh-COO-CioHn,  crystalhsing  in  needles  soluble  in  boiling  alcohol 
and  melting  at  183".  Menthol,  under  similar  circumstances,  yields 
menthyl  pJifMylamidoformate,  NHPh'COO'doHig,  which  crystallises  in 
silky  needles  soluble  in  boiling  alcohol  and  melting  at  111°.  No  cor- 
responding compounds  are  obtainable  from  carvole,  camphor,  or 
brorao-camphor,  which  seems  to  point  to  the  absence  of  a  hydroxyl- 
group  in  the  latter  substances.  At  higher  temperatures,  reaction  takes 
place  between  carvole  and  phenyl  isocyanate ;  carbonic  anhydride  is 
evolved,  and  diphenylcarbamide  is  among  the  products  of  the  reaction. 

L.  T.  T. 

Bornylamine.  By  R.  Leuckart  and  E.  Bach  {Ber.,  20,  104— 
114), — When  small  quantities  of  camphor  (not  more  than  4  grams 
should  be  used  in  each  operation)  are  digested  with  two  and  a  half 
times  their  weight  of  ammonium  formate  in  sealed  tubes  at  220 — 240°, 
carbonic  anhydride,  carbonic  oxide,  ammonium  carbonate,  and  a 
syrupy  mass  are  produced.  The  latter  distils  at  290 — 300°,  and  yields 
a  compound  of  the  formula  CiiHi9]SrO,  which  crystallises  in  glistening 
scales,  melts  at  60 — 61°,  and  is  easily  soluble  in  alcohol  and  ether. 
When  digested  with  aqueous  hydrochloric  acid,  it  yields  a  crystalline 
base,  bornylamine,  C10H19N,  which  melts  at  158 — 160°,  boils  at  199 — 
200°,  and  is  easily  volatile  in  steam.  It  resembles  camphor  in 
physical  properties,  smell,  and  volatility  at  ordinary  temperatures,  &c. 
It  is  very  sparingly  soluble  in  water,  easily  so  in  alcohol  and  ether,  is 
a  strong  base,  and  forms  easily  soluble  salts,  the  aqueous  solutions  of 
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whicli  have  an  aeld  reaction.  Its  vapour-density  is  5*5.  It  is  leevo* 
rotatory,  a  12"5  per  cent,  solution  showing  a  rotation  of  \_a,]j)  = 
—  IS''  35'  41".  The  hydrochloride,  CloHigNjHCl,  forms  small,  white 
needles  melting  wdth  decomposition  at  280".  An  aqueous  solution  of 
the  hydrochloride,  on  long-continued  boiling,  undergoes  partial  de- 
composition, depositing  camphene.  The  platinocliloride  forms  golden- 
yellow  scales,  the  acid  sulphate,  CioH|9N,H2S04,  rhombic  plates. 
Formohornylamine,  C]oH>eN*COH,  is  obtained  by  the  action  of  anhy- 
drous formic  acid  on  the  free  base,  or  of  sodium  formate  on  the  hydro- 
chloride. It  forms  glistening  scales  melting  at  61°.  This  substance 
is  identical  with  the  original  substance  formed  by  the  action  of 
ammonium  formate  on  camphor,  and  described  above.  AcetohornyU 
amine.,  CioHisNAc,  obtained  by  dissolving  the  base  in  acetic  chloride, 
crystallises  in  colourless  scales  melting  at  141°.  Benzobornylamine, 
similarly  prepared,  crystallises  in  colourless  scales  which  melt  at  131". 
Bornijlcarhamide,  ]^H2*CO*NH*CioHn,  is  formed  by  boiling  potassium 
isocyanate  with  bornjlamine  hydrochloride.  It  crystallises  in  colour- 
less needles,  which  melt  at  164°,  and  are  easily  soluble  in  alcohol  and 
water.  When  an  ethereal  solution  of  bornylamine  is  allowed  to  act 
on  methyl  isocyanate,  methylbornylcarhamide,  NHMe'CO'NH'CioHn,  is 
formed ;  it  crystallises  in  scales  melting  at  200°,  and  is  soluble  in  water 
and  alcohol.  Bornylphetvylcarhamide,  NHPh'CO'NH'doHn,  similarly 
obtained,  forms  silvery  needles,  easily  soluble  in  hot  alcohol,  sparingly 
in  cold  alcohol  and  ether,  insoluble  in  w^ater.  It  melts  with  decompo- 
sition at  248°.  Pormjlphenylthiocarhamide,  NHPh'CS*NH*CioHn» 
formed  from  phenylthiocarbamide  and  the  free  base,  crystallises  in 
colourless  needles  melting  at  170°. 

The  authors  believe  bornylamine  to  be  isomeric  and  not  identical 
with  camphylamine,  described  by  Goldschmidt  (Abstr.,  1886,  249  and 
557). 

The  authors  have  also  succeeded  in  obtaining  bornylamine,  although 
in  very  small  quantities,  by  the  reduction  of  camphoroxime  by  sodium 
amalgam.  From  this  fact,  and  from  its  method  of  formation  from 
camphor,  they  (accepting  the  ketone-formula  of  camphor  as  the  most 
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probable  one)  ascribe  to  bornylamine  the  formula  CsHu-^pp^^-j^-rr  x>-. 

They  believe  camphylamine  to  be  very  closely  related  to  and  probably 
only  a  position-isomeride  of  bornylamine. 

The  authors  have  also  obtained  from  carvole  a  corresponding  carvyl- 
amine,  which  is  now  being  investigated.  L.  T.  T. 

Active  Principles  of  Asclepias  Currassavica,  A.  Incarnata, 
and  Vincetoxicum  Officinale.  By  C.  Gram  {Chem.  Gentr.,  1886, 
735). — These  three  Asclepiadeae  contain  a  glucoside  which  the  author 
CTd\%  Ascle'piadin.  In  the  aerial  parts  of  Asclepias  currassavica  the  easily 
decomposed  asclepiadin  of  Harnack  was  found ;  this  appears  to  be 
identical  with  the  asclepin  of  Feneulle.  The  asclepiadin  isolated  by  the 
author  is  easily  soluble  in  water,  sparingly  soluble  in  alcohol ;  it  is  easily 
converted  into  the  less  active  asclepin.  Only  asclepidin,  and  no 
asclepin,  could  be  obtained  from  the  root  of  Vhicetoxicum  ojjicinale. 
The  asclepin  which  is  prepared  from  Asclepias  tuherosa  by  Keith  and 

^OL.   LII.  .  2  c 
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Co.  consists  of  a  mixture  of  asclepiadin,  asclepin,  and  asclepion ;  the 
latter  has  the  composition  C20H34O3 ;  it  melts  at  104°,  and  is  contained 
in  Asclepias  syriaca  and  in  Vincetoxicum.  The  asclepiadin  which  is 
prepared  by  Parke,  Davis,  and  Co.,  from  Asclepias  tuberosa,  contains 
asclepin  and  a  small  quantity  of  a  substance  which  has  a  tetanic 
action.  G.  H.  M. 

Conversion  of  Pyrroline  into  Pyridine-derivatives.    By  G. 

CiAMiciAN  and  P.  SiLBER  (Bev.,  20,  191 — 195). — Weidel  has  shown 
(Abstr.,  1886,  56)  that  Hofmann's  bromo pyridine,  which  is  identical 
with  that  prepared  synthetically  from  pyrroline,  is  a  /-^-derivative  ; 
with  a  view  to  confirm  this  result  and  to  determine  the  position  of 
the  carbon-atom  introduced  into  the  molecule  when  pyrroline  is  con- 
verted into  halog'enated  pyridine-derivatives  by  the  action  of  chloro- 
form (Abstr.,  1881,  826),  bromoform  (Abstr.,  1882,  1214),  or  methyl- 
ene iodide  (Abstr.,  1886,  367),  the  authors  examined  the  action  of 
benzal  chloride  on  pyrroline.  When  these  substances  are  heated  with 
sodium  ethoxidein  molecular  proportions  at  160 — 170°  for  six  hours,  a 
non-basic  substance,  which  has  not  been  further  examined,  and  phenyl- 
pyridine  agreeing  in  all  its  properties  with  the  ^-compound  prepared 
by  Skraup  (Abstr.,  1883,  1013),  are  obtained.  The  introduced  carbon- 
atom  therefore  takes  up  the  y8-position  in  the  pyridine  molecule,  the 
relationship  between  the  bases  being  best  expressed  by  the  formulsa 
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w.  p.  w. 


2  :  6  Dimethylpyridine  Platinochloride.  By  T.  Liweh  (Ber., 
20,  66). — A  reinvestigation  of  the  crystalline  form  of  this  salt 
has  entirely  confirmed  Groth's  statement  (Abstr.,  1886,  558)  as  to  its 
isomorphism  with  picoline  platinochloride.  The  following  faces  were 
observed  :  coPoo,  ooP,  ooSoo,  OP,  Poo,  —  2^2,  -|-  23^2  (monoclinic). 

Oxidation  of  Symmetrical  Trialkylpyridines.  By  S.  Altar 
(An7ialen,  237,  182 — 201). — The  formation  of  lutidinemonocarboxylic 
acid  from  /3-collidine  has  been  described  by  Yoigt  (Abstr.,  1885,  812). 
The  acid  is  most  readily  purified  by  precipitation  from  an  alcoholic 
solution  by  platinum  chloride,     ^he  platinochloride, 

(C8H9]Sr02)2,H2PtCl6  +  4EtOH, 

crystallises  in  thick  prisms,  which  effloresce  on  exposure  to  the  air, 
and  change  in  colour  from  deep  red  to  orange.  At  the  ordinary 
temperature,  the  salt  loses  2  mols.  alcohol ;  at  120°,  all  the  alcohol  is 
expelled,  and  the  anhydrous  salt  melts  at  221°.  By  decomposing  an 
aqueous  solution  of  the  platinochloride  v^^ith  sulphuretted  hydrogen, 
the  hydrochloride,  C8H9N02,HC1  -\-  H2O,  is  obtained  in  microscopic 
needles  which  are  freely  soluble  in  water.  The  free  acid  melts  at 
158',  and  dissolves  freely  in  water  and  alcohol ;  it  crystallises  with 
\  mol.  H2O.  All  the  salts  of  the  acid  are  soluble.  As  lutidine  mono- 
carboxylic  acid  yields  a-7-lutidine  on  distillation  with  lime,  this  acid 
may  be  regarded  as  a-r^-dimethyl-picolinic  acid. 
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Ethyl  diliydroisopropyllTitidinedicarboxylate  yields  etbyl  lutidine- 
dicarboxylate  on  oxidation,  and  also  when  the  ethereal  solution  is 
treated  with  dry  hydrogen  chloride. 

When  oxidised  with  potassium  permanganate,  parvoline,  CsI^HoEtMoa, 
yields  methylethylpyridinecarboxylic  acid,  CgNHaEtMe-COOH.  The 
platinochloride  of  this  acid  forms  red  crystals,  which  melt  with 
decomposition  at  194 — 195°. 

The  preparation  of  picolinedicarboxylic  acid  has  been  described  by 
Yoigt  {loc.  cit.).  The  crude  product  of  the  action  of  potassium  per- 
manganate on  collidine  is  concentrated,  and  mixed  with  hydrochloric 
acid,  when  picolinedicarboxylic  acid  is  slowly  deposited.  The  pre- 
cipitate is  dissolved  in  ammonia  and  reprecipitated  from  the  hot 
solution  by  hydrochloric  acid.  The  pure  acid  melts  at  274°  with 
decomposition.  It  crystallises  in  slender  needles,  and  is  sparingly 
soluble  in  water.  As  picolinedicarboxylic  acid  is  also  formed  by  the 
oxidation  of  parvoline,  the  acid  may  be  regarded  as  a-methyllutidinic 
acid,  COOH-CsNHaMe-COOH.  It  is  identical  with  Bottinger's 
uvitonic  acid.  W.  C.  W. 

QuinolinedisTilphonic  Acid  and  its  Derivatives.    By  W.  La 

CosTE  and  F.  Yaleur  (Ber.,  20,  95— 104).— The  best  method  of 
formation  of  the  mixture  of  ortho-  and  meta-quinolinesulphonic  acids 
is  to  heat  1  part  of  quinoline  with  3^  parts  of  fuming  sulphuric  acid 
at  170°.  The  reaction  is  then  complete  in  one  hour.  The  acids  are 
best  separated  by  means  of  their  mercury  salts,  that  of  the  ortho-acid 
being  easily  soluble,  that  of  the  meta-acid  insoluble,  in  cold  water. 
The  authors,  differing  from  0.  Fischer  and  Bedall  (Abstr.,  1882,  869), 
find  the  ortho-acid  to  be  sparingly,  the  meta-acid  easily  soluble  in 
water. 

The  pure  ortho-acid  on  sulphonation  gives  the  same  two  disulphonic 
acids  previously  described  by  La  Coste  and  Valeur  (Abstr.,  1886, 
628).  It  is  thus  clear  that  the  meta-acid  yields  only  one  disulphonic 
acid,  and  that  this  is  identical  with  one  of  the  two  obtainable  from 
the  ortho-acid.  The  authors  have  examined  some  of  the  derivatives 
of  a-quinolinedisulphonic  acid.  The  potassium  salt,  C9NH5(S03K)2  + 
S-IHsO,  crystallises  in  silky,  white  needles.  oc-QuinoUnedicyanide, 
C9NH5(CN)2,  was  obtained  by  the  dry  distillation  of  a  mixture  of  the 
above  potassium  salt  and  potassium  cyanide.  It  crystallises  in  short, 
grey  needles,  insoluble  in  water,  sparingly  soluble  in  ether,  benzene, 
and  chloroform,  readily  so  in  acids  and  alkalis ;  it  melts  at  220 
— 222°.  x-Quinolinedicarhoxylic  acid,  C9NH5(COOH)2  -f  HgO,  ob- 
tained by  saponifying  the  dicyanide  with  soda,  crystallises  in  needles 
which  melt  at  268 — 270°,  and  are  soluble  in  alcohol,  ether,  chloro- 
form, and  boiling  water.  a-Hydroxyquinolinesulphonic  acid  (Abstr., 
1884,  629)  forms  both  normal  salts  and  basic  salts,  in  the  latter,  the 
phenolic  hydrogen  is  also  replaced.  Both  series  ^of  salts  are  crystal- 
line, and  mostly  contain  water  of  crystallisation ;  several  of  each  series 
are  described  by  the  authors.  Attempts  to  obtain  oxidation  products 
from  this  hydroxy-acid  resulted  almost  uniformly  in  the  total  destruc- 
tion of  the  compound,  but  in  one  case,  with  alkaline  permanganate, 
a  small  quantity  of  a  pyridinedicarboxylic  acid  was  formed,  which 

2  c  2 
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seemed  to  be  identical  with  the  acid  obtained  by  Hoogewerff  and  van 
Dorp  by  tbe  oxidation  of  quinoline.  L.  T.  T. 

Quinoline-recL  By  A.  W.  Hofmann  (Ber.,  20,  4— 20).— This 
substance  was  patented  by  Jacobsen  (Ber.,  15,  2646),  who  obtained 
it  by  heating  quinoline  with  benzotrichloride  and  zinc  chloride  at 
120 — 130° ;  the  zinc  chloride  may  be  omitted  if  a  higher  temperature 
is  employed.  The  yield  is  only  about  5  per  cent,  of  the  quinoline 
used.  As  the  quinoline  recovered  from  the  manufacture  gives  scarcely 
any  of  the  red  dye  when  again  treated  in  like  manner,  it  seemed 
probable  that  some  constituent  of  the  crude  quinoline  was  essential  to 
the  formation  of  the  dye.  Experiments  were  therefore  made  with 
quinaldine  and  with  isoquinoline.  With  mixtures  of  quinaldine  and 
quinoline  (eq.  mols.)  a  yield  of  only  IJ  per  cent,  of  the  red  was 
obtained,  but  when  isoquinoline  was  substituted  for  quinoline  the 
yield  rose  to  9  to  12  per  cent.  The  dye  thus  obtained,  although  show- 
ing very  great  resemblance  to  quinoline-red,  yet  differs  from  it  in 
several  particulars  ;  the  two,  therefore,  are  possibly  isomeric. 

Isoquinoline-red,  CaeHigll^sCl,  is  obtained  by  heating  quinaldine  and 
isoquinoline  (eq.  mols.)  with  benzotrichloride  and  zinc  chloride.  The 
dye  is  formed  far  more  readily  than  with  quinoline.  It  crystallises 
in  monosymmetric  prisms,  terminated  by  pyramids ;  a  :  6  :  c  = 
0-9783  :  1  :  1-3651,  y3  =  54"  24'.  By  transmitted  light,  the  crystals 
are  deep  crimson,  in  reflected  light  they  appear  reddish-brown  with 
greenish-yellow,  metallic  lustre.  It  is  soluble  in  water,  alcohol,  acetic 
acid,  and  phenol,  insoluble  in  ether,  carbon  bisulphide,  and  benzene. 
The  aqueous  and  alcoholic  solutions  are  crimson  with  a  strong 
yellowish-red  fluorescence;  the  solutions  dye  wool  and  silk  bright 
rose  with  some  indication  of  yellow  fluorescence;  the  colour  is  not 
fast.  The  dye  prepared  from  quinoline  crystallises  invariably  in 
slender  needles,  and  in  colour  is  pure  red  without  metallic  lustre;  the 
solutions  are  crimson  with  a  slight  violet  tint ;  the  same  violet  tint  is 
observable  in  wool  or  silk  dyed  with  quinoline-red.  The  absorptive 
spectrum  of  both  dyes  in  alcoholic  solution  consists  of  two  bands  in 
the  green  and  bluish-green,  but  the  bands  of  quinoline-red  are  narrower 
and  more  intense  than  those  of  isoquinoline-red.  The  platinochlorides, 
(C26lIi9N2Cl)2,BtCl4,  are  obtained  as  scarcely  crystalline  precipitates, 
insoluble  in  water,  alcohol,  and  hydrochloric  acid ;  that  from  quino- 
line red  is  violet-red  in  colour,  whilst  the  iso-compound  is  pure 
crimson. 

As  no  difference  has  as  yet  been  detected  in  the  chemical  behaviour 
of  the  two  modifications,  the  term  quinoline-red  refers  to  both  in  the 
reactions  and  derivatives  described.  When  treated  with  zinc  and 
hydrochloric  acid,  quinoline-red  is  quickly  decolorised  with  formation 
of  a  leuco-base,  which  has,  however,  not  yet  been  further  investigated. 
When  the  reduction  is  effected  by  heating  with  alcoholic  ammonium 
sulphide  in  sealed  fubes  for  8  to  10  hours  at  200°,  benzyl  mercaptan 
and  a  new  base  of  the  formula  C19H11N3  are  obtained.  This  base 
crystallises  in  plates  of  golden  lustre,  melts  at  231°,  and  sublimes  at 
a  higher  temperature  without  decomposition  ;  it  is  insoluble  in  water, 
sparingly  soluble  in  ether,  benzene,  and  cold  alcohol,  more  readily  in 
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carbon  bisnlpliide,  and  readily  in  phenol.  It  shows  feeble  basic  pro- 
perties ;  the  hydrochloride  crystallises  in  colourless  needles. 

When  heated  with  hydrochloric  acid  or  when  oxidised,  quinoline- 
red  yields  benzaldehyde ;  as  in  the  reaction  with  ammonium  sulphide, 
the  group  introduced  in  the  form  of  benzotrichloride  is  again  elim- 
inated. 

When  qninoline-red  is  distilled  with  zinc,  a  mixture  is  obtained  from 
which  a  base,  CnHisN,  was  isolated.  This  is  crystalline,  melts  at 
86 — 86'5°,  and  yields  a  sparingly  soluble  crystalline  platinochloride. 

Reviewing  the  evidence  deducible  from  the  formation  and  reactions 
of  quinoline-red,  the  author  considers  that  it  must  be  represented 
either  by  CgNHe'CPhCl-CgNHsMe  or  by  CgNHa-CPhCl-CHa'CgNH,,, 
but  there  is  not  yet  sufficient  grounds  to  decide  which  of  the  two 
formulge  is  correct.  A.  J.  G. 

Combination  of  Quinaldine  with  Formamide.     By  P.   T. 

Cleve  {Ber.,  20,  76). — When  equivalent  quantities  of  quinaldine  and 
formamide  are  mixed  together,  a  white  crystalline  mass,  readily  soluble 
in  alcohol,  ether,  and  chloroform,  is  at  once  obtained.  The  compound 
C9N'H6Me'C(OH)*NH2  forms  radiating  groups  of  needles,  melts  at  76°, 
and  is  decomposed  by  water;  when  heated  in  a  sublimation  apparatus, 
oily  drops  are  obtained,  which  soon  become  crystalline. 

W.  P.  W. 

1,  3  Dimethylquinaldine  and  its  Derivatives.  By  G.  Panajotow 
(Ber.,  20,  32—42).—  !,  3  Dimethylquinaldine,  CgNHiMeg  [Mcs  = 
2'  :  1  :  2],  is  prepared  by  the  condensation  of  metaxylidine  with 
paraldehyde  and  concentrated  hydrochloric  acid.  It  crystallises  in 
nearly  colourless,  monoclinic  prisms  or  in  small  plafes,  m.elts  at  146", 
boils  without  decomposition  at  260°  under  a  pressure  of  719  mm.,  and 
volatilises  readily  with  steam.  It  has  the  characteristic  odour  of 
quinoline,  is  insoluble  in  water,  readily  soluble  in  alcohol,  ether,  and 
light  petroleum.  The  sulphate,  Ci2NHi3,H2S04  -+-  H2O,  forms  small, 
white  needles ;  the  hydrochloride,  Ci3NHi3,HCl,  also  crystallises  in 
needles ;  the  nitrate  forms  transparent,  triclinic  prisms ;  the  platino- 
chloridej  (Ci2NHi3)2,H2PtCl6,  crystallises  in  orange-yellow  needles  ;  the 
picrate  forms  long,  yellow  needles,  melting  at  185°.  The  methiodide, 
Ci.NHia^Mel  4-  H2O,  crystallises  in  small,  yellow  needles. 

Tefrahydrodimeihylquinaldine,  CigNHn,  is  formed  by  the  reduction 
of  the  above  base  with  tin  and  hydrochloric  acid  ;  it  is  an  oil  boiling 
between  200°  and  250'', and,  like  tetrahydroquinaldine,  gives  the  charac- 
teristic red  colour  when  treated  with  dilute  nitric  acid  ;  the  platino- 
chloi-ide,  (Ci2NHn>2,H2PtCl6,  forms  orange-coloured  plates. 

Nitre-  1,  '^-dimethylquinaldine,  C9NH3Me3*N02,  is  the  only  nitro- 
derivative  obtained  in  the  nitration  of  the  base ;  it  forms  long,  white 
needles,  melts  at  92°,  and  is  readily  soluble  in  ether  and  chloroform. 
The  platinochloride  has  the  formula  (Ci2Hi2N202)2,H2PtCl6  +  3H2O. 
Amidodimethyl quinaldine,  Ci2NHi2'NH2,  obtained  by  reduction  of  the 
iiitro-compouud,  crystallises  in  yellow  plates. 

1,  3  Bimethylquinaldinesulplionic  acid,  CgNHaMea'SOaH,  prepared 
by  the  action  of  pyrosulphuric  acid  on  the  base,  crystallises  in  small, 
yellow  needles,  and  does  not  melt  up  to  260°.      The  barium  salt  crys- 
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tallises  witli  3  mols.  H2O  in  silky  needles,  sparingly  soluble  in  water. 
In  order  to  ascertain  the  position  of  the  sulphonic  group  in  this 
substance,  the  author  endeavoured  to  synthesise  a  corresponding  or 
identical  acid  by  condensation  from  Jacobsen  and  Ledderboge's  meta- 
xylidinesulphonic  acid  (Abstr.,  1883,593)  ;  he  finds,  however,  that  no 
condensation  occurs  with  paraldehyde.  This  unexpected  result  would 
seem  to  indicate  that  the  constitution  of  this  metaxylidinesulphonic 
acid  is  not  that  given  by  its  discoverers  [Mcs  :  SO3H  :  NH2  = 
1:3:4:6],  but  that  it  is  the  1:3:5:6  acid,  as  this  latter  consti- 
tution not  only  agrees  with  the  non-formation  of  a  quinaldine,  but 
also  brings  the  formation  of  the  acid  into  the  general  rule  that  the 
sulphonic  group  when  introduced  into  an  aromatic  amide  does  not 
assume  the  meta-position  relatively  to  amidogen. 

Dimethylquinolinecarhoxylic  acid,  C9NH4Me2*COOH  [Me2 :  COOH  = 
1  :  2'  :  3],  is  obtained  by  oxidation  of  1  :  3  dimethylquinaldine  with 
chromic  mixture.  It  crystalJises  in  small,  white  needles,  cannot  be 
fused  without  decomposition,  but  can  be  sublimed  in  small  quantity 
in  long,  lustrous  needles ;  it  is  sparingly  soluble  in  water  and  cold 
alcohol.  The  silver  (with  1  mol.  H2O)  and  barium  salts  are  described. 
The  platinochloride,  (CuHiolS'-COOH)2,H2PtC]6  +  4H2O,  crystallises 
in  orange-yellow  needles;  i\\e  picrate  melts  at  221°.  When  distilled 
with  lime,  it  yields  orthomethylquinaldine. 

Dimethylquinoline-x-acrylic  acid,  C9NH4Me2*CH  !  CH'COOH  = 
[1:3:  2'J.  When  1,  3  dimethylquinaldine  is  heated  with  dry 
chloral  for  eight  hours  on  the  water-bath,  the  condensation  product 
C14H12NCI3  +  H2O  is  obtained  in  small,  yellow  needles,  melting  at  108°, 
and  readily  soluble  in  ether,  alcohol,  benzene,  and  hot  light  petroleum. 
This  is  boiled  with  aqueous  potassium  carbonate  in  a  reflux  apparatus 
for  15  hours,  and  the  potassium  salt  formed,  is  neutralised  with 
hydrochloric  acid,  when  dimethylquinoline-a-acrylic  acid  separates. 
The  latter  crystallises  in  small,  yellow  needles,  which  decompose  at 
180°  ;  the  decomposition  product  melts  at  210°.  A.  J.  Gr. 

Nomenclature  of  the  Quinoxaline  Series.  By  0.  Hinsberg 
(Ber.,  20,  21 — 23). — The  author  suggests  that  whilst  the  whole  group 

N 
/\ 
of  substances  containing  the   typical  ring  should   be   termed 

N 
quinoxaline  bases,  it  will  be  convenient  to  divide  them  into  two  sub- 
groups. 1.  The  quinoxalines  proper,  in  which  only  a  single-ring 
group  is  combined  with  the  nitrogen-ring,  the  names  of  the  individual 
compounds  being  formed  by  adding  the  termination  quinoxaline  to 
the  name  of  such  ring  group,  for  instance, — 

N  N  N 

/  VN  Me  /^' 


\y\/  \/\/ 

Quinoxaline.  Toluquinoxaline. 
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2.  The  azines,  in  wMcli  the  nitrogen-riug  is  in  union  with  two  other 
rings,  of  these  compounds,  phenazine,  C6H4<^  |  '^C6H4,  is  the  first 
member,  the  higher  members  being  named — 

^N^  \]^/  \^^ 

Naphthazine.  Tolunaplithazine.  Phenantlirazine. 

&c.  A.  J.  G. 

Nitrotolylglycine  and  Oxydihydrotoluqninoxaline.  By  R. 
Leuckart  and  A.  Herrmann  (Ber.,  20,  24 — 31.  Compare  Hinsberg, 
Abstr.,  1886,  82,  Plochl,  and  also  the  authors,  ibid.,  351). — The  barium, 
ammonium,  and  lead  salts  of  orfchonitrotolylglycine  (nitrotoluidoacetic 
acid)  are  described.  The  ethyl  salt  crystallises  in  broad,  yellow 
needles,  melts  at  65°,  and  is  readily  soluble  in  benzene,  light  petro- 
leum, &c. 

-VTTT.pTT 

Chlordihydrotoluquinoxaline,     C-;Iie<C^  •  pp?^'     ^^    prepared    by 

heating  oxydihydrotoluquinoxaline  with  phosphoric  chloride  at  140 — 
150°;  it  forms  colourless  needles,  melts  at  77°,  has  a  quinoline-like 
odour,  and  is  insoluble  in  water,  very  readily  soluble  in  alcohol,  ether, 
benzene,  and  light  petroleum.  It  has  feeble  basic  properties.  When 
heated   with  alcoholic  potash,   the  chlorine-atom    is    displaced   with 

—T^  IT*  PIT  — 
formation  of  the  exthoxide,  C7H6<^-vt  •  n(r)y\\^-      This  crystallises  in 

brittle,  silky  needles,  melts  at  67°,  and  is  readily  soluble  in  hot  water, 
alcohol,  ether,  benzene,  or  light  petroleum.  The  corresponding 
methoxide  melts  at  71°.  When  the  chloride  is  heated  in  acetic  acid 
solution  with  hydriodic  acid  at  240°,  amongst  other  products  a  few 
drops  of  an  oil  of  quinoline-like  odour  was  obtained  ;  this  probably  is 
dihydrotoluquinoxaline,  but  the  amount  was  too  small  for  investiga- 
tion. A.  J.  G. 

Conyrine  Platinochloride.  By  T.  Liweh  (Ber.,  20,  67—68).— 
The  author  has  submitted  synthetical  conyrine  platinochloride  (Abstr., 
1887,  160)  to  a  crystallographic  examination,  and  gives  results  which 
show  that  the  crystals  are  precisely  similar  in  form  to  those  of  the 
conyrine  platinochloride  obtained  from  natural  conine. 

W.  P.  W. 

Hydrastine.  By  M.  Ereund  and  W.  Will  (Ber.,  20,  88—95).— 
In  this  paper,  the  authors  substitute  the  formula  C21H21NO6  for  that 
previously  ascribed  to  hydrastine  (this  vol.,  p.  174).  They  have  ex- 
amined the  base  hydrastinine,  CiiHnN02  +  H2O,  obtained  together 
with  opianic  acid  when  hydrastine  is  treated  with  oxidising  agents. 
Hydrastinine  forms  white  crystals,  melts  at  116 — 117°,  fusion,  however, 
occurring  if  it  be  kept  at  100°  for  some  time,  and  is  soluble  in  benzene, 
ethyl  acetate  (these  solvents  produce  a  partial  decomposition),  light 
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petroleum,  ether,  and  water ;  the  aqueous  solution  is  strongly  alkaline 
and  intensely  bitter.  Like  cotarnine,  of  which  it  is  the  next  lower 
homologue,  hydrastinine  crystallises  from  all  solvents  with  1  mol. 
H2O ;  this,  however,  is  not  present  in  its  salts.  The  hydrochloride^ 
CnHuN'02,HCl,  crystallises  in  feebly  coloured  needles,  melts  at 
about  212°  with  decomposition,  and  is  readily  soluble  in  alcohol  and 
water;  the  aqueous  solution  shows  a  feeble  fluorescence,  and  is 
optically  inactive.  The  sulphate,  CiiHnN02,H2S04,  forms  yellow 
crystals  showing  a  green  fluorescence,  and  is  soluble  in  alcohol. 
The  diohromate,  CuHnNOajHaCraOv,  crystallises  in  slender,  golden- 
yellow  needles,  and  is  soluble  in  water.  The  ynethiodide,  CuHiiNOajMel, 
crystallises  in  slender,  yellow  needles  showing  a  vitreous  lustre,  and  is 
soluble  in  alcohol  and  water.  The  platinochloride,  CuHnNOojHoPtClfi, 
and  the  aurochloride  form  yellow  crystals,  whilst  with  potassium 
ferricyanide  a  compound  crystallising  in  reddish-brown  needles  is 
obtained. 

Hydrohi/drastinme,  CiiHi:,N02,  is  formed  when  hydrastinine  is  re- 
duced with  zinc  and  hydrochloric  acid.  This  base  forms  white 
crystals,  melts  at  66°,  and  is  readily  soluble  in  ether,  alcohol,  benzene, 
carbon  bisulphide,  ethyl  acetate,  and  acetone;  the  picrate  crystallises 
in  yellow  needles.  The  hyd.rohromide,  CiiHi3N02,HBr,  forms  tufts  of 
small,  white  needles,  and,  like  the  hydrochloride,  is  sparingly  soluble 
in  water. 

Hydrastinic  acid,  C8H7NO4,  is  obtained  by  boiling  hydrastine  with 
dilute  nitric  acid  until  potassium  hydroxide  no  longer  precipitates  the 
product.  The  acid  is  crystalline,  melts  at  232°  with  decomposition, 
is  soluble  in  alcohol  and  water,  and  resem^bles  apophyllic  acid  (Abstr., 
1881,  110)  in  its  properties.  The  silver  salt,  C8H6N04Ag.  crystallises 
in  needles.  W.  P.  W. 

Action  of  Phosphorus  Pentachloride  on  Substituted  Form- 
amides  and  on  Piperidine-derivatives.  By  O.  Wallach  and  F. 
Lehmann  (Amialen,  237,  236 — 260). — The  hydrochloride  of  a  base  of 
the  composition  CyHuNg  is  obtained  by  adding  phosphoric  chloride  to 
a  solution  of  diethylformamide  in  chloroform.  The  resulting  phos- 
phorus oxychloride  is  distilled  off  under  reduced  pressure,  and  the 
residue  kept  at  a  temperature  of  100°  for  two  hours.  On  the  addition 
of  platinum  chloride  to  the  alcoholic  solution  of  the  product,  the 
platinochloride,  (C8H]4N2)2,H2PtCl6,  is  precipitated.  The  intermediate 
product,  C10H19CIN2,  previously  described  by  Wallach  (Abstr.,  1881, 
719)  could  not  again  be  isolated. 

Diethylformamide  fonns  two  platinochlorides  of  the  composition 
(NEt2-CbH)4,H2PtCl6  and  (NEt2-COH)2,H2PtCl6  +  2H2O. 

Piperidine  also  forms  two  platinochlorides.  When  platinum  chloride 
is  added  to  a  concentrated  aqueous  solution  of  piperidine  hydrochloride, 
an  anhydrous  salt,  (CsHuNyijHiPtCle,  is  precipitated.  But  if  this 
salt  is  recrystallised  from  boiling  alcohol  mixed  with  a  small  quantity 
of  hydrochloric  acid,  orange,  needle-shaped  crystals  containing  1  mol. 
of  alcohol  are  obtained,  (C5HnN')2,H2PtCl6  +  CsHgO.  The  anhydrous 
salt  melts  at  198 — 200°,  the  alcoholic  salt  at  191°,  both  with  decom- 
position. 
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EtTiyl  piperidyloxamate,  CgNHio'CO'COOEt,  is  obtained  as  a  colour- 
less, oily  liquid,  heavier  than  and  insoluble  in  water,  by  boiling  a 
mixture  of  piperidine  and  ethyl  oxalate  for  several  hours.  The 
product  boils  at  28 S — 290°.  It  is  converted  into  the  oxamide  by 
ammonia.  The  oxaynide,  Csl^Hio^OO'CONHo,  is  deposited  from  a  hot 
aqueous  solution  in  motioclinic  prisms  ;  a  :h  :  c  =  0*66182  :  1  :  053426, 
fd  =  50°  53-5'.  It  is  soluble  in  alcohol  and  melts  at  126—127",  and  is 
converted  into  the  nitrile  of  piperidyloxamic  acid,  NC'CO'CoNHio,  by 
the  action  of  phosphoric  anhydride. 

Piperidyloxamic  acid,  Csl^Hio'CO'COOH,  is  conveniently  prepared 
by  adding  a  concentrated  alcohoiic  solution  of  sodium  ethoxide  to  an 
alcoholic  solution  of  ethyl  piperidyloxamate.  The  free  acid  is 
deposited  in  needle-shaped  crystals  on  the  addition  of  hydrochloric 
acid  to  the  solution  of  the  sodium  salt.  It  dissolves  freely  in  alcohol 
and  chloroform,  and  melts  at  128 — 129°  with  evolution  of  carbonic 
anhydride.  Piperidyloxamic  chloride  is  decomposed  by  distillation, 
yielding  carbonic  oxide  and  piperidyl  carbamic  chloride.  The 
carbamic  chloride  boils  at  237 — 238°,  and  is  decomposed  by  warm 
water.     With  aniline  it  jields  phejiyljnperidylcarhamide, 

CsNH.o-CO'NHPh, 

a  white  crystalline  substance  melting  at  171 — 172°.  Dipiperidyl 
carbamide  melts  at  42 — 43°,  and  boils  at  296 — 298°.  It  is  freely 
soluble  in  ether,  alcohol,  chloroform,  and  in  acids. 

Formopiperidide,  HCO'CsNHio,  prepared  by  heating  piperidylcar- 
bamic  acid  in  a  flask  with  a  reflux  condenser,  is  a  colourless  liquid 
boiling  at  222°.  The  aquieous  solution  reduces  silver  salts  and 
Fehling's  solution,  and  forms  a  crystalline  double  salt  with  mercuric 
chloride,  HCO-C5NHio,HgCl,, 

The  hydrochloride  is  precipitated  in  deliquescent  needles  when 
hydrogen  chloride  is  passed  into  a  solution  of  formopiperidide  in 
absolute  ether.  If  the  hydrochloride  is  dissolved  in  a  small  quantity 
of  water,  and  mixed  with  alcohol  and  platinum  chloride,  a  crystalline 
platinochloride  is  deposited  which  has  the  composition 

(C6Nnio-COH)4,H2PtCl6, 

and  is  analogous  to  that  obtained  from  diethylformamide.  A  com- 
plicated reaction  ensues  when  phosphoric  chloride  acts  on  formo- 
piperidide. The  authors  suggest  that  piperidine  and  the  amido- 
chloride,  CsNHio'CCl^H,  are  formed  in  the  first  instance.  These 
substances  react  on  each  other,  yielding  the  compound  CHCl(C5NHio)2, 
which  unites  directly  with  platinum  chloride  to  form  the  salt 
(CnH^iNjCOa.PtCU,  W.  C.  W. 

Ptomaines.  By  H.  Beckdrts  {Areli.  Phai-m.  [3],  24, 1041—1065). 
— The  detection  of  poisonous  alkaloids  in  forensic  and  similar  cases  is 
greatly  increased  in  difficulty  owing  to  the  formation  of  ptomaines 
from  albuminoid  substances  of  animal  or  vegetable  origin,  more 
especially  as  the  ptomaines  in  their  general  chemical  reactions  bear 
great  resemblance  to  the  vegetable  alkaloids.  It  has  repeatedly 
occurred  in  criminal  cases,  that  the  two  classes  of  compounds  have 
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been  confounded,  even  by  experts.  All  tbe  basic  nitrogenous  products 
whicb  result  from  the  action  of  bacteria,  whether  of  disease  or 
decomposition,  must  be  considered  as  ptomaines ;  and  perhaps  also 
certain  definite  poisonous  basic  substances,  the  leucomaines,  which 
according  to  Gautier  are  formed  during  life  in  man  and  the  higher 
animals. 

Until  very  recently,  only  ptomaines  of  unknown  composition  had 
been  isolated,  and  in  all  cases  by  the  methods  of  Stas-Otto  and  Dra- 
gendorff .  It  is  mainly  to  Brieger's  investigations  during  the  past  four 
years,  that  we  are  indebted  for  a  more  accurate  knowledge  of  the 
composition  of  these  compounds.  (For  Brieger's  method  see  Abstr., 
1885,  278.)  From  decomposing  flesh,  Brieger  obtained  neuridine, 
C5H14N3,  and  neurine,  C5H13NO.  From  decomposing  fish  he  obtained 
a  poisonous  isomeride  of  ethylendiamine,  possibly  ethylidenediamine, 
C2H4(NH2)2,  muscarine,  C5H15NO3,  and  the  physiologically  inactive 
gadinine,  C6Hi7]^02.  Fully  decomposed  cheese  yielded  neuridine. 
Decomposing  glue  gave  neuridine,  dimethylamine,  and  a  muscarine- 
like  base,  whilst  rotten  yeast  gave  dimethylamine  only.  As  these 
compounds  result  from  the  action  of  bacteria  on  animal  tissues,  so 
Brieger  showed  that  the  same  or  analogous  compounds  were  similarly 
formed  in  the  human  subject.  In  the  earlier  stages  of  decomposition, 
only  choline  was  found.  After  three  days,  neuridine  appeared  iu 
increasing  amounts,  whilst  choline  gradually  disappeared,  being 
replaced  by  trimethylamine.  After  fourteen  days,  neuridine  had  also 
disappeared.  Later,  there  most  commonly  appeared  cadaverine, 
C5H16N2,  and  putrescine,  C4H12N2.  With  cadaverine  is  also  found  a 
substance  of  the  same  composition,  called  saprine,  but  differing  con- 
siderably in  its  reactions.  The  bases  choline,  neuridine,  cadaverine, 
putrescine,  and  saprine  are  physiologically  indifferent ;  but  after 
fourteen  days'  decomposition  a  new  poisonous  base,  ynydaleine,  was 
obtained  which  seems  to  be  a  diamine.  In  human  remains  (heart, 
lung,  liver,  &c.),  maintained  at  —  9  to  -f  5°  C.  during  four  months, 
a  new  base,  mydine,  CrHuNO,  was  found,  a  strongly  reducing  agent, 
and  a  poisonous  base,  mydatoxine,  C6H13NO2,  also  the  poisonous 
methyl-guanidine  was  isolated.  0.  Bocklisch,  employing  Brieger's 
method,  obtained  a  large  number  of  bases  from  decomposing  fish. 
The  bases  so  obtained  were  not  poisonous,  and  attempts  to  separate 
the  injurious  compounds  were  unsuccessful.  The  fact  that  decom- 
position bacteria  induce  the  formation  of  numerous  basic  substances 
from  albuminoid  compounds,  makes  it  highly  probable  that  pathogenic 
bacteria  possess  similar  properties.  Thus,  Koch,  Nicati,  and  Rietsch 
have  found  poisonous  ptomaines  in  cholera.  In  cultivations  of  typhus 
bacilla,  a  strongly  basic  poison,  typhotoxine,  C7HnN02,  was  obtained  ; 
and  from  tetanus  cultivations  a  strong  base,  tetanine,  C13II30N2O4,  was 
obtained.  The  bases  obtained  by  Brieger  are  either  liquids  of  definite 
boiling  point,  or  solid  crystalline  substances.  The  salts  show  the 
so-called  general  alkaloid  reactions,  so  that  as  a  group  the  ptomaines 
cannot  be  separated  from  the  alkaloids.  The  non-poisonous  ptomaines 
readily  give  rise  to  poisonous  compounds  ;  thus,  cadaverine,  which 
has  been  shown  by  Ladenburg  to  be  pentamethylenediamine,  is  con- 
verted by  rapid  distillation  of  the  hydrochloride  into  the  poisonous 
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piperidine.  Whilst  the  constitution  of  cadaverine  has  just  been 
indicated,  pntrescine  is  either  a  dimethylethylendiamine  or  methyl- 
etliyl-methylendiamine ;  which  of  the  two,  further  investigation  must 
decide.  The  present  methods  of  isolating  the  alkaloids  do  not  yield 
absolutely  certain  results,  and  further  extended  investigation  is 
required.  ,    J.  T. 

Origin  of  Ptomaines.  By  C.  Geam  {Chem.  Oentr.,  1886,  6i7). 
— Although  it  cannot  be  denied  that  a  part  of  the  basic  products 
(so-called  ptomaines)  occurring  in  most  putrefying  substances  is 
formed  by  the  putrefactive  process  itself,  for  instance,  the  poisonous 
sepsine  found  in  putrid  yeast,  it  is  nevertheless  possible  that  some  of 
these  substances  may  arise  simply  by  reason  of  the  chemical  processes 
involved  in  the  separation  of  these  basic  products. 

The  simple  action  of  heating  organic  compounds  with  ammonia 
salts  may  give  rise  to  basic  products. 

The  author  has  for  a  long  time  tried  in  vain  to  obtain  poisonous 
bases  from  putrid  meat  by  Maas's  method.  On  treatment  with  amyl 
alcohol,  an  important  quantity  of  these  bases  was  obtained  from  meat 
in  various  conditions  of  putrefaction,  but  they  were  all  perfectly 
inert. 

The  hydrochloric  acid  derivatives  after  heating  on  a  water-bath 
were  also  inert,  but  the  lactic  acid  compounds  under  similar  treat- 
ment showed  decidedly  poisonous  properties.  Similar  observations 
were  made  with  other  bases  obtained  from  putrid  yeast  free  from 
sepsine. 

This  transformation  of  a  non-poisonous  into  a  poisonous  product 
by  comparatively  simple  chemical  action  led  the  author  to  study  the 
change  of  choline  into  the  trimethylv^inylammonium  base.  According 
to  Brieger,  the  latter  poisonous  product  is  a  frequent  constituent  of 
putrid  matter,  and  arises  from  the  action  of  putrefactive  microphytes 
on  choline. 

This  same  change  can  be  effected  by  purely  chemical  means.  The 
lactate  of  choline  when  heated,  gives  rise  to  a  poisonous  substance  with 
muscarine-like  action.  Inasmuch  as  many  researches  have  shown 
that  choline  is  widely  distributed  throughout  animal  and  vegetable 
organisms,  and  as  it  is  moreover  capable  of  being  converted  into  a 
poisonous  substance  by  simple  chemical  action,  the  author  considers 
it  necessary  to  conduct  researches  on  ptomaines  with  more  caution, 
and  perhaps  to  regard  with  mistrust  ptomaines  possessing  a  muscarine- 
like  action.  J.  P.  L. 

Diastase.  By  0.  Loew  (J5er.,  20,  68). — A  reply  to  Lintner  (this 
vol.,  p.  166),  in  which  the  author  reaffirms  the  utility  of  the  method 
of  purifying  ferments  with  lead  salts,  provided  due  precautious  are 
taken. 
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Physiological    Chemistry. 


Artificial  Digestion.  By  A.  Stutzer  (Zcit.  pliysiol.  Chem.,  11, 
207 — 232). — From  a  large  number  of  artificial  digestion  experiments 
on  the  various  forms  of  fodder  used  by  cattle,  ifc  was  found  that  after 
the  gastric  juice  has  digested  all  it  can,  a  certain  amount  of  the 
remaining  proteid  can  be  digested  by  means  of  an  artificial  pancreatic 
juice.  The  pancreatic  extract  was  mixed  with  sodium  carbonate 
Eolution,  but  equally  good  results  were  obtained  whether  the  amount 
of  sodium  carbonate  present  was  j,  ^,  or  1  per  cent.  It  was  also  found 
that  the  best  results  were  obtained  when  the  digestive  fluid  consisted 
of  25  c.c.  of  pancreatic  extract  to  75  of  sodium  carbonate  solution, 
or  rather  that  when  less  pancreatic  fluid  was  added  than  indicated  by 
this  proportion,  there  was  a  slight  diminution  in  the  amount  of 
proteid  digested ;  when  more  than  a  quarter  of  the  digestive  fluid 
consisted  of  the  pancreatic  fluid,  there  was  no  increase  in  the  amount 
digested.  In  order  to  obtain  trustworthy  results,  it  was  found  that 
six  hours  was  a  sufiicient  length  of  time  to  expose  (at  a  temperature 
of  37—40°)  the  fodder  to  the  action  of  the  digestive  fluid  :  a  longer 
exposure  than  this  caused  no  further  digestion.  Tables  are  appended 
to  the  paper  which  give  for  28  varieties  of  fodder,  the  total  nitrogen, 
the  amount  of  nitrogen  combined  as  proteid,  the  amount  of  nitrogen 
not  present  in  proteids,  the  amount  of  proteid  digestible  in  gastric 
juice,  the  amount  indigestible  in  gastric  but  digestible  in  pancreatic 
juice,  and  the  amount  not  digestible  by  either.  W.  D.  H. 

Place  of  Origin  of  Uric  Acid  in  the  Animal  Organism.    By 

A.  B.  Garrod  {Froc.  Roy.  Soc,  40,  484 — 485). — In  continuation  of 
previous  experiments  on  the  formation  of  uric  acid  in  the  animal 
economy  (Abstr.,  1883,  876),  it  is  here  shown  that  uric  acid  is  secreted 
by  the  kidney  cell  as  ammonium  urate,  and  that  the  traces  of  sodium 
urate  ordinarily  found  in  the  blood  result  from  the  necessary  absorp- 
tion of  the  ammonium  salt  from  the  kidneys  into  the  blood,  in  which 
it  is  subsequently  converted  into  the  sodium  salt. 

The  daily  quantity  of  uric  acid  secreted,  expressed  as  a  ratio  of 
the  body- weight,  varies  from  1  in  1,000,000  in  some  carnivorous  mam- 
malia to  1  in  85  in  birds ;  in  man  it  may  be  regarded  as  I  in  120,000. 
The  quantity  contained  in  the  blood  has  but  little  relation  to  that 
secreted  by  the  kidneys.  When  the  acid  is  absorbed  from  the 
alimentary  canal,  the  bJood  becomes  strongly  impregnated  with  it, 
but  if  taken  into  the  stomach,  the  secretion  from  the  kidneys  is  not 
thereby  increased.  The  proportion  of  acid  found  in  different  veins  in 
the  same  bird  is  variable;  but  the  quantity  secreted  daily  by  the 
kidneys  is  closely  related  to  the  quantity  of  nitrogenous  food  taken 
in  the  same  time.  V.  H.  V. 

Albuminoids    of   Human    Milk    and    of  Cows'  Milk.      By 

BiEDEKT  {Chem.  Zeit.,  10,  I4G0 — 1461). — Remarking  on  the  useless- 
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Tiess  o£  the  metliod  of  determining  albuminoids  in  milk  wliicTi  de- 
])ends  on  the  precipitation  with  magnesium  sulphate,  it  is  shown  that 
the  filtrate  from  the  magnesium  sulphate  precipitate  (I)  yields  a  pre- 
cipitate (II)  with  acetic  acid  ;  the  filtrate  from  this  yields  a  precipi- 
tate (III)  on  boiling,  and  this  filtrate  gives  a  precipitate  (IV)  with 
tannin.  With  human  milk,  precipitate  I  =  about  0*15 — 071  per 
cent. ;  II  =  0-08— 0-32  ;  III,  0-02— 0-08;  IV,  0-05— 0-32;  with  cow's 
milk  I  =  2'33 — 2"58  ;  II,  0'04;  III,  none  or  an  unweighable  quan- 
tity ;  IV,  0*07 — 0'12.  There  is  a  decided  difference  between  the  two 
kinds  of  milk. 

E.  Pfeiffer  remarks  that  no  method  can  be  considered  trustworthy 
which  professes  to  separate  these  different  albuminoids  in  milks ;  and 
relies  on  methods  such  as  E-itthausen's,  in  which  all  albuminoids 
present  in  the  milk  are  precipitated  at  once.  He,  moreover,  points 
out  that  not  only  human  and  cows'  but  also  mares'  and  asses'  milk 
have  their  characteristic  albuminoids  (caseins).  D.  A.  L. 

Poisonous  Ptomaine  in  Milk.  By  H.  H.  Firth  (Lancet,  1, 1887, 
213 — 214). — An  epidemic  of  attacks  of  violent  purging  and  vomiting 
among  the  soldiers  in  the  Punjab  was  traced  to  the  use  of  certain  milk. 
The  residue  of  the  suspected  milk  was  found  to  be  of  sp.  gr.  1'025  ; 
casein,  4*1  ;  fat,  3'9 ;  and  sugar,  5'04  per  cent.  The  dairy  pans  were 
found  to  be  unwashed,  and  some  emitted  a  repulsive  odour  ;  the 
weather  at  the  same  time  was  very  hot.  The  milk  was  coagulated, 
filtered ;  the  filtrate  was  neutralised  and  made  feebly  alkaline  by 
potassium  hydrate,  and  shaken  with  ether.  On  evaporating  the 
ethereal  extract,  a  crystalline  residue  of  sickly  odour  and  pungent 
taste  was  obtained.  Given  to  men  in  small  quantities,  it  produced 
nausea  and  headache.  Given  to  dogs,  in  15  minutes  it  produced 
violent  purging  and  vomiting. 

First,  milk  tested  in  a  similar  way  gave  negative  results.  Eight 
samples  of  milk  were  allowed  to  stand,  and  tested  every  20  days.  After 
two  months,  three  of  the  samples  yielded  the  same  crystalline  sub- 
stance which  produced  the  same  symptoms  when  given  to  animals. 
This  substance — which  seems  to  be  a  ptomaine — is  evidently  the  result 
of  decomposition.  No  specific  organisms  on  which  to  fasten  it — beyond 
some  common  forms  of  oidium  and  penicillium — were  found.  The 
name  proposed  for  it  is  lactotoxine.  W.  D.  H. 

Nitrates  in  Animals  and  Plants.  Y^j  W.  Gossels  (Chem.  Centr., 
1886,  805 — 806). — The  source  of  nitric  acid  in  urine  is  very  uncertain  ; 
it  remains  undetermined  whether  the  nitrates  come  from  tlie  food  or 
originate  in  the  animal  body.  Differences  appear  to  prevail  in  tho 
individual  classes  of  animals  ;  thus,  whilst  with  a  flesh  diet  the  urine 
of  dogs  is  free  from  nitrates,  human  urine  under  the  same  circum- 
stances contains  nitrates.  In  the  human  subject,  a  portion  of  the 
nitrates — which  are  either  formed  in  the  body  or  proceed  from  tho 
food — are  not  altered.  This  is  confirmed  by  the  experiments  of 
Weyl  (Abstr.,  1885,  413). 

The  amount  of  nitric  acid  separated  remains  nearly  constant,  and 
undergoes  no  increase  on   adding    potassium    nitrate    to    the    food. 
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Experiments  on  tlie  action  of  uric  acid  showed  that  this  changed  the 
i^reater  part  of  the  potassium  nitrate  taken  into  other  products,  thus 
allowing  only  a  small  quantity  to  be  secreted  in  the  form  of  nitric 
acid.  From  this  it  may  be  concluded  that  a  reduction  process  is  going 
on  in  the  body,  the  end-product  of  which  is  ammonia.       Gr.  H.  M. 

Hiifner's  Reaction  in  Bile.  By  J.  Marshall  [Zeit.  physiol  Chem., 
11,  233 — 238). — Observations  were  made  on  the  contents  of  the  gall- 
bladders of  543  American  oxen  who  had  lived  on  prairie  grass  in 
the  West,  and  on  dried  hay  during  the  three  days'  journey  to  Pennsyl- 
vania. Of  these  specimens  295  had  a  yellow,  248  a  green  colour. 
Hiifner's  reaction  was  given  by  15"4  per  cent,  of  the  yellow  specimens, 
and  by  6*8  per  cent,  of  the  green  :  22  per  cent,  in  all.  The  sp.  gr.  of 
the  bile  was  on  the  average  1'024;  the  minimum  being  1'016,  the 
maximum  1-037.  The  mean  volume  of  the  contents  of  the  gall-bladder 
was  322  c.c. ;  the  maximum  being  730,  the  minimum  90  c.c. 

The  proportion  of  glycocholic  to  taurocholic  acid  in  those  specimens 
which  gave  Hiifner's  reaction  was  1  :  0*77  ;  in  those  which  did  not 
give  the  reaction  it  was  1:33;  and,  in  some  cases,  glycocholic  acid 
was  absent  altogether. 

The  bile  was  mixed  with  hydrochloric  acid  and  ether  ;  the  propor- 
tion of  bile,  acid,  and  ether  being  100  :  5  :  30.  It  was  then  allowed  to 
remain  24  hours  in  a  cool  place.  In  some  cases  crystallisation  began 
almost  immediately,  but  after  a  long  time  there  was  but  little  increase 
in  the  amount  of  crystallisation  which  occurred.  To  hasten  crystal- 
lisation, instead  of  the  ethyl  ether  used  by  Hiifner,  light  petroleum 
was  found  better.  Benzene  was  also  employed,  but  it  was  found  that 
the  crystals  obtained  by  that  means  were  badly  formed,  and  impreg- 
nated with  the  biliary  pigment. 

The  best  and  quickest  method  of  obtaining  glycocholic  acid  in 
colourless  crystals  is  as  follows  : — A  drop  of  hydrochloric  acid  is  added 
to  fresh  bile  ;  the  mixture  shaken  and  filtered  ;  ethyl  ether  and  hydro- 
chloric acid  are  then  added  to  the  filtrate  in  the  proportion  above 
noted ;  the  mixture  shaken  and  allowed  to  remain.  The  crystals 
formed  are  collected  on  a  filter,  washed  with  water  holding  hydro- 
chloric acid  and  ether  in  solution,  and  dried  in  the  air.  By  recrystal- 
lisation  they  are  obtained  perfectly  colourless.  W.  D.  H. 

Albumin  in  Normal  Urine.  By  C.  Posnee  {Chem.  Centr.,  1886, 
730 — 731). — When  an  excess  of  alcohol  or  tannin  is  added  to  a  filtered 
urine  in  which  the  ordinary  tests  fail  to  detect  albumin,  a  greater  or 
less  precipitate  is  thrown  down  under  all  conditions.  In  both  cases, 
the  precipitate  must  contain  the  whole  of  the  albumin.  The  alcoholic 
precipitate,  tested  with  the  biuret  reaction,  with  glacial  acetic  and 
concentrated  sulphuric  acids,  and  with  gold  chloride  in  formic  acid 
solution,  gives  reactions  which  show  that  albumin  is  present  in  the 
urine.     It  is  apparently  serum  albumin.  Gr.  H.  M. 

Mucin  in  Urine.  By  H.  Citron  {Chem.  Centr.,  1886,  775). — 
Filtered  urine  often  gives  a  precipitate  with  acetic  acid  which  is  in- 
soluble in  an  excess  of  the  reagent,  and  gives  the  reactions  for  albumin. 
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This  is  especially  the  case  with  the  decomposed  and  alkaline  urine  ot 
patients  suffering  from  catarrh  of  the  bladder.  This  precipitate  is 
probably  a  decomposition-product  of  cellular  tissue.  A  similar  sub- 
stance also  occurs  in  true  albuminous  urine,  or  in  urine  which  does 
not  contain  ordinary  albuminoids.  This  precipitate,  when  it  does  not 
consist  of  uric  acid,  must  not  be  ascribed  to  mucin. 

Mucin  never  occurs  in  undecomposed  urine  in  cases  of  catarrh  of 
the  bladder,  and  only  in  the  very  slightest  traces,  if  at  all,  when 
decomposition  has  occurred.  G.  H.  M. 

Physiological  Action  of  Paraldehyde.  By  A.  Bockal  (Ghem. 
Centr.,  1886,  622). — In  opposition  to  Cervello,  the  author  has  found 
that  paraldehyde  acts  as  a  stimulant  before  it  acts  as  a  hypnotic  ;  the 
magnitude  and  duration  of  this  stimulating  action  being  in  inverse 
ratio  to  the  dose.  During  the  period  of  excitation,  the  reflexes  are 
increased,  but  they  gradually  subside  with  larger  doses  until  they  are 
altogether  completely  lost. 

With  toxic  doses,  the  power  of  reflex  action  is  lost  so  rapidly  that 
the  stimulating  action  as  well  as  the  original  increase  of  reflex  action 
pass  unobserved. 

Applied  locally,  paraldehyde  acts  similarly  to  chloroform  and  ether. 
Death  is  caused  by  paralysis  of  respiration,  which  may  to  a  certain 
extent  be  counteracted  by  artificnal  respiration.  In  consequence  of 
its  vasomotor  action,  paraldehyde  causes  an  increased  secretion  of 
urine.  It  is  a  powerful  antidote  to  strychnine,  for  10  times  the  fatal 
dose  of  strychnine  may  be  administered  to  dogs  that  have  previously 
received  paraldehyde  without  any  toxic  effect.  Strychnine,  on  the 
other  hand,  is  not  an  antidote  to  paraldehyde.  J.  P.  L. 

Physiological  Action  of  Methylal.  By  A.  Maieet  and  Combe- 
male  (Compt.  rend.,  104,  248 — 250). — The  experiments  were  made  on 
guinea-pigs,  cats,  dogs,  and  monkeys.  The  results  show  that  sleep  is 
produced  more  rapidly  by  hypodermic  injection  or  by  inspiration  of 
the  vapour  than  by  injection,  but  in  the  last  case  it  is  more  persistent. 
The  higher  the  animal  in  the  scale,  the  more  sensitive  is  it  to  the 
hypnotic  action  of  the  methylal.  In  large  doses,  methylal  exerts  a 
toxic  action,  and  may  cause  death  by  producing  inflammatory  lesions 
of  the  different  organs  ;  but  in  doses  of  0*25 — 0"5  gram  per  kilo,  of 
body-weight  the  only  symptom  observed  is  deep  sleep  preceded  by 
somewhat  increased  salivation  ;  and  if  the  slumber  is  very  prolonged 
the  temperature  is  slightly  reduced.  The  methylal  is  rapidly  elimi- 
nated from  the  system,  and  the  heaviness  which  is  apparent  imme- 
diately on  awakening  rapidly  passes  away.  C.  H.  B. 

Butylchloral  Hydrate  and  Chloral  Hydrate  as  Antidotes  for 
Strychnine  and  Picrotoxin.  By  E.  Koch  (Chem.  Centr.,  1886, 
811). — Butylchloral  hydrate  is  useless  as  an  antidote  for  strychnine 
poisoning  ;  in  picrotoxin  poisoning,  it  behaves  in  the  same  way  as 
chloral  hydrate,  both  fail  to  overcome  the  treble  minimum  fatal  dose 
of  the  poison.  Picrotoxin  is  successfully  used  as  an  antidote  against 
the  narcosis  of  butylchloral  hydrate  and  chloral  hydrate.     In  spite  of 
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many  similarities,   these  two  substances   are  very  difForent  in  their 
mode  of  acting,  not  only  quantitatively  but  also  qualitatively. 

O.  H.  M. 

Action  of  Gaseous  Poisons.  By  J.  Belky  (Chem.  Centr.,  1886, 
887 — 889). — By  applying  a  spectroscope  to  the  ear  of  a  rabbit,  the 
author  has  been  able  to  observe  during  life  the  changes  produced  in  the 
spectrum  of  the  blood  by  various  gaseous  poisons.  On  ligaturing  the 
base  of  the  ear,  the  blood  thus  cut  off  from  the  general  circulation 
loses  its  oxygen,  and  the  spectrum  of  reduced  haemoglobin  is  developed. 
In  poisoning  by  carbonic  oxide,  the  fact  of  the  formation  of  carboxy- 
haemoglobin  during  life  was  ascertained. 

In  poisoning  by  hydrocyanic  aaid,  the  oxyha3moglobin  bands  were 
well  seen  up  to  the  moment  of  death,  but  a  few  minutes  afterwards 
they  were  replaced  by  a  single  band,  which  was  proved  to  be  that  of 
haemoglobin,  and  not  of  the  hydrocyanic  acid  compound  examined  by 
Preyer,  by  the  fact  that  the  spectrum  of  oxyheemoglobin  returned 
when  the  ear  was  plunged  for  a  time  into  cold  aerated  water. 

Nitrous  oxide  appears  to  have  no  different  action  from,  that  of  other 
inert  gases.  With  nitric  oxide,  reduction  of  the  oxy haemoglobin 
occurred  in  IJ  minutes,  the  haemoglobin  band  being  visible  at  the 
moment  of  death.  By  interrupting  the  experiment  when  reduction 
was  nearly  complete,  or  by  immersing  the  ear  after  death  in  aerated 
water,  the  oxyhsemoglobin  bands  returned.  There  was  therefore  no 
evidence  of  the  formation  of  a  compound  of  nitric  oxide  and  haemo- 
globin incapable  of  absorbing  oxygen.  Moreover,  the  blood  did  not 
become  purple,  as  was  the  case  with  blood  treated  with  nitric  oxide 
after  removal  from  the  body. 

Ammonia  gas  reduces  the  oxyhseraoglobin,  and  may  therefore  cause 
death  by  asphyxia,  even  when  so  dilute  as  to  be  respirable.  By  dis- 
continuing the  ammonia  in  time,  oxyhaemoglobin  is  again  formed. 

Hydrogen  sul'phide  reduces  oxyhaemoglobin  vigorously,  but  oxidation 
returns  when  the  blood  is  exposed  to  air.  M.  J.  S. 

Sausage  Poisoning.  By  A.  Ehrenberg  {Zelt.  pJiysiol.  Chem.,  11, 
239 — 256). — Sausages,  the  consumption  of  which  had  caused  an 
epidemic  of  "  sausage  poisoning  "  in  Wiirtemberg,  were  subjected  to 
chemical  investigation.  Metallic  poisons  having  been  proved  absent, 
Brieger's  method  (Ptomaine,  Berlin,  1885 — 6)  was  used  for  the  isola- 
tion of  bases  the  result  of  putrefaction ;  the  following  bases  were 
separated  and  identified  by  their  reactions,  and  by  the  analysis  of 
their  auro-  or  platino-chlorides :  choline,  neuridine,  dimethylamine, 
trimethylamine,  and  methylamine.  The  injection  of  these  bases  or 
their  chlorides  into  animals  subcutaneous ly,  or  their  administration 
l)y  the  mouth,  caused  no  symptoms  of  poisoning.  It  is  supposed  that 
in  the  later  stages  of  putrefaction  the  poisonous  bases  become  broken 
up  into  these  simpler  but  non-poisonous  compounds.  This  is  sup- 
))Orted  by  the  fact  that  if  poisonous  sausages  are  kept  over  a  certain  time, 
they  lose  their  toxic  properties.  Or  again,  in  certain  cases  where 
poisonous  products  are  not  obtained,  this  may  be  due  to  the  fact  that 
the  methods  of  investigation  which  involve  repeated  evaporation 
with  hydrochloric  acid,  may  decompose  the  bases  in  question.     On 
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distilling  the  sausages  with  faming  nitric  acid,  a  distillate  containing 
indole  and  skatole  was  obtained.     Ammonia  was  also  present. 

Bacteriological  investigation  showed  the  presence  of  two  forms  of 
micrococcus,  and  a  bacillus  which  rapidly  liquefied  gelatin.  This 
bacillus  was  alone  investigated.  Sterilised  preparations  of  blood,  liver, 
lung,  heart,  and  intestine,  the  materials  out  of  which  the  sausages 
are  chiefly  made,  were  subjected  to  its  action,  the  usual  precautions 
against  infection  from  other  bacteria  being  taken.  From  blood, 
skatole,  indole,  and  leucine  were  obtained  after  it  had  acted  for  ten  days  ; 
from  the  liver,  lung,  and  heart  similarly  treated,  indole,  butyric  acid, 
choline,  neuridine,  dimethylamine,  and  trimethylamine  were  obtained. 
From  the  intestine,  ammonia,  choline,  methylamine,  dimethylamine, 
trimethylamine,  and  diethylamine  were  obtained.  In  control  experi- 
ments in  which  no  special  bacillus  was  employed,  but  simply  putrefac- 
tion allowed  to  take  place,  the  same  substances  were  formed,  with  the 
exception  of  diethylamine.  As  a  result  of  the  action  of  the  bacillus  on 
a  nutritive  medium,  consisting  of  meat  infusion  to  which  peptone  was 
added,  trimethylamine,  diethylamine,  neuridine,  and  triethylamine 
were  formed.  In  all  the  preceding  cases,  the  bases  obtained  were 
injected  into  animals  (guinea-pigs  and  rabbits),  and  in  all  cases  with 
a  negative  result.  If  this  bacillus  is  the  caase  of  the  formation  of  a 
poisonous  base,  it  is  necessary  to  investigate  its  action  at  different 
stages,  for  in  the  later  stages  of  its  action  it  seems  to  act  destructively 
on  the  bases  formed,  or  it  may  be  here  again  that  the  methods  adopted 
to  obtain  the  bases  themselves  bring  about  the  decomposition  of  the 
poison  into  the  simpler  non-poisonous  compounds  above  mentioned. 

W.  D.  H. 
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Chemical  Constituents  of  Bacteria.  By  L.  Yincenzi  (Zeit. 
physiol.  Chem.,  11,  181 — 183). — The  experiments  relate  to  Bacillus 
suhtilis.  A  pure  culture  was  obtained  by  Roberts'  (Fhil.  Trans.,  164) 
method.  The  fluid  containing  them  was  filtered  through  asbestos, 
the  bacteria  remaining  on  the  filter  were  washed  with  water  and 
0-5  per  cent,  sodium  hydroxide  solution,  digested  with  artificial  gastric 
juice  for  24  hours,  washed  free  from  peptones;  finally  they  were 
washed  with  alcohol  and  ether,  and  dried. 

In  the  cell- wall,  which  was  all  that  remained  after  this  treatment, 
no  cellulose  was  found ;  but  it  was  nitrogenous,  yielding  from  5*3  to 
11-15  per  cent,  of  nitrogen  in  different  specimens,  the  amount  seeming 
to  depend  on  the  different  stages  of  growth  of  the  bacteria.  No  opinion 
is  expressed  as  to  the  nature  of  this  nitrogenous  substance. 

^  W.  D.  H. 

Behaviour  of  Micro-organisms  in  Artificial  Mineral  Waters. 

By  J.  SoHNKE  {Chem.  Gentr.,  1886,   699). — The  author  corroborates 
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previous  observations  as  to  the  effect  of  carbonic  anhydride  on  the 
micro- orgS^nisms  present  in  water.  Water  thus  impregnated  suffers  a 
constant  diminution  in  the  number  of  organisms  possessing  vitality. 
In  spring  water  containing  a  number  of  organisms  be  found  that  from 
one-half  to  two-tbirds  were  rendered  inert,  or  incapable  of  repro- 
duction, after  the  water  bad  been  impregnated  with  carbonic  anhy- 
dride. J.  P.  L. 

Source  of  Trimethylamine  in  Ergot  of  Rye.  By  L.  Brirger 
{Zeit.  pTiysiol.  Ghem.,  11,  184 — 185). — The  presence  of  choline  bases 
in  Secale  cornutum  suggested  that  it  might  be  the  source  of  the 
trimethylamine  found  by  Walz.  The  base  obtained  is  undoubtedly 
choline ;  crystals  of  its  aurochloride  were  obtained  ;  these  were 
prismatic,  the  prisms  often  grouped  in  stars.  They  contained 
44*57  per  cent,  of  gold  (theory  44"45).  This  salt  is  decomposed  at 
264°  (uncorr.).  With  platinum  chloride,  the  platinochloride  was  also 
obtained.  After  removing  the  choline  from  the  alcoholic  extract  of 
Secale  cornutum  by  precipitation  with  alcoholic  mercuric  chloride  and 
filtering,  not  a  trace  of  trimethylamine  was  obtained  by  distilling  the 
filtrate,  so  showing  that  it  is  under  ordinary  circumstances  a  decom- 
position product  of  choline.  W.  D.  H. 

Amount  of  Caffeine  in  Various  Kinds  of  CoflFee.    By  B.  H. 

Paul  and  A.  J.  Cownley  (Pharm.  J.  Trans.  [3],  17,  565). — In  esti- 
mating caffeine  in  coffee  beans,  the  best  results  have  been  obtained 
by  the  following  method.  The  finely  powdered  coffee  is  mixed  with 
moist  lime,  and  percolated  with  alcohol.  The  residue  left  on  evapo- 
rating the  percolate  is  treated  with  water  and  a  few  drops  of  dilute 
sulphuric  acid,  filtered,  and  the  filtrate  exhausted  with  chloroform, 
which  on  evaporation  leaves  the  caffeine  fit  for  weighing.  By  this 
method,  the  following  results  have  been  obtained  with  different  kinds 
of  unroasted  coffee  : — 

Percentage  of 
Kind  of  coffee.  caffeine. 

Coorg 1-10 

Guatemala    1'18 

Travancore    1"16 

T .,      .       f  1 1-20 

Liberian|2 1-28 

Roasted  coffee  contains  about  1*3  per  cent,  of  caffeine,  but  this 
amount  varies  slightly.  D.  A.  L. 

Ash  of  Cinchona  Bark.  By  D.  Hooper  (Pharm.  J.  Trans.  [3], 
17,  545 — 546). — The  average  obtained  from  300  estimations  shows 
that  barks  cultivated  in  India  contain  over  3  per  cent,  of  ash. 
Renewed  and  old  natural  barks  are  poorer,  but  never  fall  below  2  per 
cent,  of  ash.  Young  bark  and  branch  bark  gives  as  much  as  4  per 
cent.,  and  the  leaves  as  much  as  5  and  6  per  cent.  Natural  crown 
bark,  which  grows  at  an  altitude  of  7000 — HOOO  feet,  is  richer  in  ash 
than  natural  bark  which  grows  at  5000 — 6000  feet,  and  the  red  is 
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ricber  than  the  ledger  growing  at  3000 — 5000  feet.  The  following 
analyses  are  of  ashes  from  the  bark  grown  on  the  Nilgiris,  G.  officinalis 
in  the  Dodabetta  plantation,  C.  succiruhra  at  a  lower  level  at  Nada- 
vatam.  The  figures  agree  on  the  whole  with  those  of  Carles  for 
American  barks,  except  that  no  copper  has  been  detected. 

Sol  able  Soluble 

in  water.  in  acid.  Insoluble. 

C.  offi^dnalis,  per  cent.  . .      27-33  6692  575 

0.  succiruhra,         „        . .      24*46  69*94  5*60 

In  sol.  Soluble 

SiOs.  SiO.,.  AI2Q3.  FesOg.  Mn.  CaO.  MgO. 

C.  officinalis..      h'7h       1-42  270  2-85  trace  327  207 

G.  succiruhra.      5-60       4-40  4-24  3-21        —  32-8  2*52 

KoO.  NagO.  CO2.  SO3.  P2O5.  Cr. 
G.  offi,cinalis. .  16-35  3-40  27-22  1-16  3-93  0*45 
G.  succiruhra.      12-49       2-28       27-77       1-08       3-19       0*42 

D.  A.  L. 
Action  of  Mercurial  Vapour  on  Leaves.  By  Y.  Jodin  (Ann. 
Agronom.,  12,  563 — 580). — The  author  has  studied  especially  the  in- 
fluence of  mercurialisation  on  respiration,  and  on  the  power  of  resist- 
ance to  desiccation.  Simple  exposure  of  the  leaf  to  an  atmosphere 
which  is  in  contact  with  a  surface  of  mercury  or  of  an  amalgamated 
plate,  is  suflBcient  to  excite  the  phenomena  of  mercurial  poisoning. 
These  are  an  increase  at  first  in  the  respiratory  power,  due  to  a  sort  of 
stimulation,  perhaps  similar  to  that  produced  by  electricity;  after 
some  time  the  respiratory  power  falls  below  that  of  a  non-mercu- 
rialised leaf.  As  regards  transpiration,  the  effect  of  mercurial  vapour  is 
to  destroy  in  a  very  short  time  the  resisting  power  of  the  leaf  to  desic- 
cation, so  that,  for  example,  a  leaf  which  normally  takes  103  hours 
to  lose  half  the  total  quantity  of  water  which  it  is  capable  of  losing 
by  exposure  to  air,  will,  after  mercurialisation,  suffer  the  same  amount 
of  desiccation  in  14  hours.  A  litre  of  air  saturated  with  mercurial 
vapour  at  20°  contains  at  most  0-00071  gram  of  the  metal,  yet  this 
quantity  is  sufficient  to  produce  in  a  few  hours  the  complete  mer- 
curialisation of  30  grams  of  fresh  leaves.  It  is  difficult  to  class  this 
phenomenon  amongst  the  chemical  or  mechanical  phenomena  hitherto 
recognised  as  physiological  factors.  J.  M.  H.  M. 

Direct  Absorption  of  Nitrogen  from  the  Atmosphere  by- 
Vegetable  Soils.  By  Berthelot  {Gompt.  rend.,  104,  205—209).— 
The  author  has  extended  his  researches  (Abstr.,  1886,  175,  736)  to 
the  case  of  vegetable  soils. 

The  soils  were  placed  in  vessels  of  glazed  earthenware,  and  in  some 
cases  were  protected,  in  others  exposed  to  air  and  rain,  the  rain-water 
being  collected  and  analysed,  and  the  amount  of  ammonia  and  nitric 
acid  in  the  air  being  also  determined.  The  resuUa  show  that  vegetable 
soils  continually  absorb  nitrogen  from  the  air,  oven  when  they  are  not 
supporting  vegetation.  The  amount  absorbed  is  in  all  cases  very  much 
greater  than  the  quantity  of  nitrogen  existing  as  ammonia  or  nitrogen 
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oxides  in  the  air  or  rain.  In  fact  the  rain  removes  from  the  soil  in 
the  form  of  soluble  nitrates  considerably  more  nitrogen  than  it 
brings  in  the  form  of  ammonia.  At  the  same  time,  the  amount  of 
nitrogen  absorbed  is  far  greater  in  the  case  of  soil  exposed  to  rain  than 
where  the  soil  is  protected,  probably  owing  to  the  greater  activity 
possessed  by  the  nitrogen-absorbing  organisms  under  the  former  con- 
ditions. In  the  majority  of  cases,  a  notable  proportion  of  the  absorbed 
nitrogen  is  converted  into  nitrates.  C-  R.  B. 
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Determination  of  Sulphiir  in  Albuminoid  Substances,    By 

W.  KocHS  {Ghem.  Centr.,  1886,  894). — Carius's  method  always  gives 
low  results,  since  even  after  heating  for  three  hours  at  200°  the  oxida- 
tion of  the  sulphur  is  not  complete.  Liebig's  method,  on  the  other 
hand,  gives  higher  and  concordant  results.  Since,  however,  albu- 
minoid substances  free  from  ash  are  liable  to  produce  too  violent  an 
evolution  of  gas,  it  is  convenient  to  heat  the  substance  with  10  parts 
of  nitric  acid  of  sp.  gr.  1'4,  and  evaporate  to  dryness  on  the  water- 
bath  before  fusing  with  potash  and  nitre.  M.  J.  S. 

Weil's  Method  for  the  Volumetric  Estimation  of  Sulphides. 

By  C.  Friedheim  (Ber.,  20,  59 — 62). — The  author  states  that  this 
method  is  utterly  untrustworthy,  as  copper  sulphide  when  precipitated 
by  hydrogen  sulphide  from  ammoniacal  copper  solutions  carries  down 
copper  oxide,  and  the  copper  sulphide  has  a  great  tendency  to  oxidise 
and  redissolve.  Under  these  circumstances,  a  correct  result  can  only 
be  obtained  when  the  error  in  the  one  direction  chances  to  equal  that 
in  the  other.  A.  J.  G . 

Volumetric  Estimation  of  Nitrous  Acid.  By  A.  G.  Green 
and  F.  Evershed  (/.  Soc.  Ghem.  Ind.,  5,  633 — 634). — In  a  previous 
communication  (Abstr.,  1884,  870),  Green  and  Rideal  described  a 
process  for  the  volumetric  estimation  of  nitrous  acid  by  means  of 
aniline.  Although  the  results  obtained  by  this  process  are  very  accu- 
rate, it  is  somewhat  lengthy,  and  requires  too  much  care  in  manipula- 
tion to  be  generally  available  for  technical  purposes.  In  the  modifica- 
tion described  in  the  present  paper,  the  autliors  have  greatly  simplified 
and  shortened  the  operation  by  substituting  normal  for  decinormal 
solutions.  The  advantage  of  this  process  is  that  most  oxidisable 
substances  which  may  be  simultaneously  present  are  not  affected.  In 
fact  it  is  possible  to  estimate  nitrites  by  this  means  under  conditions 
which  would  entirely  preclude  an  oxidation  method.  D.  B. 

Determination  of  Phosphorus  in   Steel   and   Iron.    By  C. 

Meineke  {Ghem.  Gentr.,  1886,  682). — By  precipitating  with  molybdate 
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solution  afc  not  too  high,  a  temperature,  the  percentage  of  phosphorus 
in  the  ignited  precipitate  may  be  taken  as  1*754.  At  higher  tem- 
peratures the  percentage  is  smaller,  but  can  never  exceed  the  above. 
There  is  no  necessity  to  remove  silica  when  determining  phosphorus 
by  this  method  in  siliciferous  iron.  M.  J.  S. 

Determination  of  Phosphoric  Acid.  By  F.  Bente  (Chem. 
Centr.,  1886,  948). — On  the  occasion  of  a  phosphoric  acid  determina- 
tion, in  which  the  precipitates  with  molybdate  and  magnesia  respec- 
tively were  allowed  only  3  or  4  hours  to  form  instead  of  12,  as  was 
formerly  the  practice,  low  results  were  obtained.  As  no  other  cause 
for  the  deficiency  could  be  assigned,  the  author  thinks  that  the 
modern  practice  requires  reconsideration.  M.  J.  S. 

Detection  of  Arsenic.  By  H.  Hager  {Chem.  Centr,,  1886,  680— 
681). — The  liquid  to  be  tested  is  brought  in  contact  with  a  plate  of 
brass,  when  the  presence  of  arsenic  will  be  indi-cated  by  a  grey 
deposit.  Heavy  metals,  even  iron,  must  be  absent.  Pure  hydro- 
chloric acid  should  be  added  until  the  liquid  contains  5 — 15  per  cent, 
of  hydrogen  chloride.  If  much  arsenic  is  present,  it  is  sufficient  to  put 
a  few  drops  of  the  liquid  on  the  brass  plate  and  warm  gently.  After 
a  minute  or  two  the  plate  may  be  rinsed  with  water  and  examined. 
For  minute  traces,  it  is  better  to  leave  the  drops  on  the  plate  in  the 
cold,  and  examine  from  time  to  time  without  rinsing  off.  One  part 
of  arsenic  in  80,000  will  give  a  grey  film  in  half  an  hour,  1  in  250,000 
in  an  hour.  If  1\  hours  elapse  without  any  indication,  arsenic  may 
be  considered  to  be  absent. 

If  antimony  is  suspected,  it  is  better  to  immerse  a  strip  of  brass  in 
the  liquid,  and  either  warm  (50 — 99°)  or  set  aside  for  some  hours  at 
ordinary  temperature.  Arsenic  gives  a  steel- grey  to  black  film,  anti- 
mony a  light- grey.  Held  in  a  spirit  lamp  flame,  an  arsenic  film  be- 
comes steel-blue  and  volatilises;  antimony  remains  unchanged.  If 
the  deposit  can  be  scraped  off  into  a  dry  test-tube,  add  to  it  two  drops 
of  water,  then  10  of  nitric  acid  (30  per  cent.).  Arsenic  will  dissolve, 
antimony  remain  undissolved.  M.  J.  S. 

Use  of  Copper  containing  Arsenic  for  the  Dearsenification 
of   Hydrochloric  Acid.    Reinsch's  Test  for  Arsenic.    By  H. 

Hager  {Chem.  Centr.,  1886,  772— 773).— Copper  foil  used  for  the  de- 
arsenification of  hydrochloric  acid  must  be  pure  and  its  surface  bright 
and  free  from  dirt.  Copper  foil  which  has  been  already  used  for  this 
purpose,  may  be  scoured  with  sand  to  remove  the  film  of  arsenic,  and 
again  used.  The  fact  that  the  copper  usually  contains  traces  of 
arsenic  does  not  interfere  with  its  use  for  the  dearsenification  of 
hydrochloric  acid,  since  the  arsenic  exists  in  the  form  of  an  alloy 
which  is  not  attacked  by  acid. 

Before  using  copper  foil  for  the  qualitative  detection  of  arsenic  by 
Reinsch's  method,  it  should  be  tested  as  follows  : — A  piece  of  per- 
fectly bright  foil  is  immersed  in  perfectly  pure  hydrochloric  acid  of 
10  to  125  per  cent.,  and  allowed  to  remain  for  two  hours  ;  if  at  the  end 
of  that  time  it  is  still  quite  bright,  it  may  be  used  for  the  detection  of 
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arsenic  ;  if  the  surface  has  become  dimmed,  the  foil  is  of  course  rejected. 
The  foil  may  contain  traces  of  arsenic  and  still  give  no  coloration  with 
acid ;  in  that  case,  it  can  he  used  botli  for  the  dearsenification  of  acid 
and  for  the  qualitative  detection  of  arsenic. 

For  the  detection  of  arsenic  in  copper,  Odling's  method  may  be  used. 
This  consists  in  distilling  the  copper  with  hydrochloric  acid  and  iron 
oxide  or  chloride  ;  volatile  arsenic  chloride  passes  over  and  is  found 
in  the  distillate. 

A  rapid  and  good  test  for  arsenic  in  copper  is  to  place  a  drop  of 
ammonium  Hydroxide  on  a  piece  of  bright  metal,  allow  it  to  remain 
30  minutes,  wash  off  with  water  and  dry  with  a  cloth ;  then  place  a 
few  drops  of  dilute  acetic  acid  on  the  spot  and  allow  to  remain  10 
minutes,  again  wash  with  water  and  dry  with  a  cloth.  If  the  copper 
contains  traces  of  arsenic,  a  gray  colour  is  seen  where  the  ammonium 
has  been.     This  is  a  very  sure  test.  G,  H.  M. 

Apparatus  for  Estimating  Carbonic  Anhydride  and  all 
similar  Gases.  By  R.  Bauer  (/.  pr.  Ghem.  [2],  35,  86 — 87). — Im- 
provements in  the  form  previously  described  (Abstr.,  1884, 1216)  with 
the  object  of  rendering  it  less  fragile. 

Application  of  Allen's  Nitrometer  to  the  Estimation  of 
Ammonium  Carbonate  in  Spiritus  Ammoniae  Aromaticus.  B.P. 

By  E.  D.  GrRAViLL  (Phann.  J.  Trans.  [3],  17,  445). — For  the  purpose 
suggested  in  the  title,  the  nitrometer  is  filled  with  mercury,  5  c.c.  of 
spiritus  ammonias  aromaticus  admitted,  then  gradually  5  c.c.  of  hydro- 
chloric acid,  and  the  volume  of  carbonic  anhydride  liberated  is 
measured  with  the  necessary  precautions.  D.  A.  L. 

Estimation  of  Zinc  as  Pyrophosphate.  By  M.  Bragard  (Ghem. 
Zeit.,  10,  1606 — 1606). — The  process  described  by  Losekann  and 
Meyer  (Abstr.,  1886,  836)  is  identical  with  that  given  by  Tamm 
(this  Journal,  1871,  1214).  The  author  states  that  it  is  more  con- 
venient to  treat  the  zinc  solution  with  the  necessary  quantity  of 
ammonium  chloride,  acidify  with  hydrochloric  acid,  heat  to  boiling 
and,  whilst  hot,  add  the  disodium  phosphate  until  the  reaction  is 
alkaline.  The  liquid  must  be  stirred  all  the  time,  care  being  taken  to 
avoid  rubbing  the  sides  of  the  vessel ;  it  is  then  boiled  for  two  or  three 
minutes  and  left  at  rest  for  24  hours.  The  precipitate  (without  the 
tilter-paper)  may  be  ignited  to  fusion  without  suffering  loss  of  pyro- 
phosphate ;  but  it  is  more  convenient  not  to  carry  the  ignition  so  far. 
The  presence  of  filter-paper  during  ignition  occasions  loss  owing  to 
reduction  and  volatilisation  of  zinc.  Many  ways  were  tried  to  get  rid 
of  the  paper;  the  best  way  is  to  remove  as  much  of  the  precipitate  as 
possible,  then  treat  the  filter  with  a  saturated  solution  of  ammonium 
nitrate,  evaporate,  ignite,  &c.  The  precipitate  is  practically  insoluble 
in  water  at  16°.  D.  A.  L. 

Determination  of  Cadmium  and  its  Separation  from  Copper. 

By  A.  Kohner  (Ghem.  Gentr.,  1886,  813— 815).— The  author  has 
examined  the  methods  proposed  for  the  estimation  of  cadmium  and 
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its  separation  from  copper.  He  concludes  that  the  gravimetric  de- 
termination of  the  sulphide  is  not  accurate  enough  for  anything  but 
technical  work  ;  the  volumetric  method  gives  good  results  for  amounts 
of  cadmium  sulphide  between  0*07  and  O'G  gram.  The  determination 
as  sulphate  is  fairly  accurate  for  large  quantities.  The  pyrophosphate 
method  is  quite  untrustworthy,  since  the  double  phosphate  is  soluble  in 
water  (0*03  gram  in  1000  c.c.)  and  very  easily  reduced  during  igni- 
tion. To  obtain  good  results,  the  precipitate  must  be  washed  with  the 
smallest  possible  quantity  of  water,  dried  at  100°,  separated  as  com- 
pletely as  possible  from  the  filter-paper,  and  what  remains  on  the 
j3aper  neglected.  The  precipitate,  when  washed  with  alcohol  and  ether 
and  dried,  has  the  composition  CdIS'H4P04. 

The  following  is  the  best  method  for  the  separation  of  copper : — 
The  solution  of  the  two  metals,  freed  as  far  as  possible  from  free  nitric 
and  hydrochloric  acids,  is  treated  in  an  Erienmeyer's  flask  in  a  water- 
bath  with  a  concentrated  solution  of  sulphurous  anhydride.  When 
the  copper  solution  is  nearly  reduced,  a  little  more  sulphurous  anhy- 
dride solution  and  a  previously  calculated  amount  of  potassium  iodide 
are  introduced.  If  sufficient  sulphurous  anhydride  is  present,  the 
slight  yellow  colour  disappears  on  boiling.  The  excess  of  sulphurous 
anhydride  is  driven  oif  and  the  copper  iodide  collected  on  a  tared  filter. 
The  cadmium  is  precipitated  from  the  filtrate  by  hydrogen  sulphide 
and  weighed  as  sulphate.  This  method  requires  the  amount  of  copper 
present  to  be  approximately  known,  since  the  presence  of  an  excess  of 
potassium  iodide  leads  to  errors.  The  separation  of  the  two  metals 
by  sulphuric  acid  can  under  certain  conditions  give  good  results.  The 
methods  which  require  the  addition  of  an  organic  substance  to  effect 
the  separation  are  not  to  be  depended  on.  Gr.  H.  M. 

Estimation  of  Manganese.  By  E..  W.  Atkinson  (J.  8oc,  Ghem. 
Ind.,  5,  365 — 367,  and  467 — 468). — A  detailed  criticism  of  the 
methods  in  general  use  for  the  estimation  of  manganese.  The  old 
gravimetric  method  depends  for  its  accuracy  on  attention  to  details 
combined  with  the  recognition  of  the  fact  that  the  manganese  dioxide 
first  precipitated  is  impure,  retaining  both  lime  and  zinc  oxide 
when  these  are  present  in  the  original  sample.  Owing  to  the  length 
of  time  occupied  in  the  gravimetric  method  of  estimating  manganese, 
the  use  of  Pattinson's  volumetric  process  is  strongly  recommended  by 
the  author,  although  it  is  said  to  give  results  which  are  slightly  below 
the  truth,  the  difiierence  being  attributed  to  the  incomplete  oxidation 
of  the  manganese.  Where  accuracy  is  required,  the  gravimetric 
method  in  which  the  manganese  is  twice  precipitated  by  bromine  and 
ammonia,  however  tedious,  is  the  only  practical  process.  D.  B. 

Volumetric  Determination  of  Manganese.  By  R.  Schoffel 
and  E.  Donate  {Monatsh.  Chem.,  7,  63y — 650). — When  arseiiious 
acid  is  added  to  a  hot,  neutral  solution  of  potassium  permanganate 
previously  treated  with  a  corresponding  amount  of  zinc  sulphate  and 
some  zinc  oxide,  the  solution  is  quickly  decolorised  with  formation 
of  arsenic  acid  and  manganese  dioxide.  The  titration  of  the 
arsenic  OS  acid  is  carried  out  as  follows : — 300  c.c.  of  water  is  heated 
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to  boiling  and  treated  with  30  to  50  c.c.  of  a  saturated  solution  of  zinc 
sulphate  together  with  some  zinc  oxide  sludge  ;  a  known  volume  of  per- 
manganate solution  is  added,  and  then,  drop  by  drop,  the  solution  of 
arsenious  acid  until  the  permanganate  is  decolorised.  The  arsenious 
acid  solution  is  prepared  by  dissolving  1'5  to  1"8  gram  of  the  ordinary 
acid  in  1  litre  of  water.  The  zinc  oxide  and  sulphate  must  both  be 
treated  with  permanganate  before  being  used. 

200  to  300  c.c.  of  water  and  30  c.c.  of  a  saturated  zinc  sulphate 
solution  are  heated  to  boiling ;  some  zinc  oxide  sludge  and  a  known 
volume  of  permanganate  solution  are  added,  and  then  gradually  the 
manganese  solution.  The  amount  of  permanganate  must  be  such  that 
the  solution  after  addition  of  the  manganese  solution  is  still  strongly 
coloured.  It  is  again  heated  to  boiling  and  titrated  with  the  arsenious 
acid  solution.  Better  results  are  obtained  when  zinc  oxide  is  not 
added  until  before  the  titration  with  acid.  When  iron  is  present, 
as  is  often  the  case,  it  is  necessary  to  add  the  zinc  oxide  as  first 
described,  otherwise  the  separation  of  the  precipitate  containing  iron 
is  not  so  quick. 

The  estimation  of  manganese  in  special  cases  is  carried  out  as  fol- 
lows :  1  or  2  grams  of  the  spiegeleisen  or  crude  iron,  &c.,  in  the  form 
of  borings  is  dissolved  by  boiling  with  hydrochloric  acid,  diluted  and 
filtered,  and  the  solution  boiled  with  an  excess  of  potassium  chlorate. 
The  solution  is  made  up  to  200  or  300  c.c,  and  an  aliquot  part 
neutralised  with  sodium  carbonate  and  treated  with  a  slight  excess  of 
prepared  zinc  oxide.  It  is  added  to  a  mixture  of  200  to  300  c.c.  of 
water  and  30  c.c.  of  saturated  zinc  sulphate  solution  previously  boiled 
and  then  treated  with  a  known  amount  of  permanganate  solution  ; 
it  is  boiled  and  the  excess  of  permanganate  titrated  with  arsenious 
acid. 

In  the  case  of  manganese  ores  containing  more  than  40  per  cent,  of 
manganese,  the  amount  taken  is  about  -J  gram.  N.  H.  M. 

Volumetric  Estimation  of  Antimony  in  the  Presence  of  Tin. 

By  H.  GiRAUD  {Bull.  Soc.  CJmn.,  46,  504— 505).— It  is  well  known 
that  whilst  in  neutral  solutions  antimony  trichloride  is  oxidised  by 
iodine,  in  very  acid  solutions  the  reverse  reaction  takes  place. 
Stannic  chloride  is  not  thus  reduced  by  hydriodic  acid.  The  author 
makes  use  of  this  difference  as  a  means  of  estimating  antimony. 

The  mixed  salts  are  converted  into  chlorides,  dissolved  in  hydro- 
chloric acid,  and  potassium  chlorate  added  to  convert  them  into 
perchlorides.  The  excess  of  chlorine  is  driven  off  by  heat,  and  an 
equal  volume  of  hydrochloric  acid  and  an  excess  of  potassium  iodide 
then  added.  The  iodine  liberated  is  extracted  with  carbon  bisulphide, 
and  titrated  with  sodium  thiosulphate.  L.  T.  T. 

Ferric  Chloride  as  a  Test  for  Organic  Substances.    By  W. 

H.  Inge  (Pharm.  J.  Trans.  [3],  17,  461 — 462). — The  author  prepares 
a  neutral  ferrous  chloride  from  cupric  chloride  by  means  of  iron  wire, 
and  in  the  course  of  testing  he  converts  this  into  ferric  salt  by  adding 
bromine.      The    following    reactions   are    obtained:    I,    being   with 
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ferrous  chloride ;  II,  with  addition  of  bromine ;  III,  with  addition  of 
excess  of  bromine. 


II. 


III. 


G-allic  acid 

Tannic  acid 

Pyrogallol 

Ammonium  benzoate 
„  salicylate 

Cinnamic  acid 

Sodium  acetate 

Morphine 


faint  blue 

colourless  or  faint 

blue- violet 

faint  blue 

colourless 

rose 

colourless 

do. 

do. 


indigo 
blue-black 

ruby- 
redd  isli  ppt. 
riolet 
yellow- orange  ppt. 
ruby 
dirty -blue 


bleached 
green  to  red 

ruby 
no  change 
brown-red 
no  change 
no  change 
yellow-white  ppt. 


D.  A.  L. 

Precipitation  of  Dextrin  by  Iron.  By  H.  A.  Landwehr  {Ghem. 
Centr.,  1886,  954). — In  opposition  to  Nasse,  the  author  maintains  the 
possibility  of  separating  gum  and  glycogen  from  dextrin,  by  precipi- 
tating ferric  oxide  in  the  liquid. ;  the  two  former  being  thrown  down, 
and  the  dextrin  remaining  in  solution.  The  precipitation  by  iron  of 
the  achroodextrin,  obtained  by  Nasse  from  glycogen,  proves  its  dis- 
tinctness from  ordinary  dextrin,  The  insolubility  of  the  precipitate 
in  hydrochloric  acid,  and  the  difficulty  of  removing  all  the  iron, 
however,  renders  this  method  for  the  determination  of  glycogen  less 
convenient  than  the  older  one  of  Briicke. 

The  precipitation  of  glycogen  or  gum  by  ferric  hydroxide  appears 
to  be  due  to  a  mechanical  adhesion,  as  there  is  too  much  iron  in  the 
precipitate  for  a  compound  in  molecular  proportions.  M.  J.  S. 

Estimation  of  Fatty  Acids  in  Soaps.  By  R.  Bauer  (J.  pr. 
Chem.  [2],  35,  88 — 89). — The  solution  and  decomposition  is  per- 
formed in  the  usual  manner  by  warming  5  grams  of  the  fresh  soap 
covered  with  glycerol  until  the  mixture  is  homogeneous  ;  it  is  then 
treated  with  100  c.c.  of  alcohol,  and  titrated  with  hydrochloric 
acid.  An  excess  of  acid  is  then  added,  and  the  layer  of  fat  which 
separates  transferred  by  means  of  a  pipette  to  a  clock-glass ;  the  clock- 
^lass  is  placed  on  a  larger  glass  previously  covered  with  a  layer  of 
fine  glass  pearls,  and  heated  in  an  oven.  The  flask  is  washed  out 
with  a  little  light  petroleum  until  free  from  fat.  The  glasses  which 
had  previously  been  weighed  are  then  weighed  with  the  fat.  The 
percentage  of  free  alkali  is  determined  by  estimating  the  carbonic 
anhydride  before  and  after  treatment  with  ammonium  carbonate. 

N.  H.  M. 

Quantitative  Estimation  of  Oxalic  Acid  in  Urine.     By  0. 

Nickel  (Zeit.  physiol  Chem.,  11,  186—200). — The  methods  of  esti- 
mating oxalic  acid  in  urine,  proposed  by  Neubauer  and  Schultzen, 
were  compared  together,  and  found  to  give  very  varying  results. 
The  amount  of  variation  was  not  constant,  as  the  percentage  of  oxalic 
acid  was  sometimes  higher  by  the  one,  sometimes  by  the  other  method. 
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Various  modifications  of  both  methods  were  also  tried,  but  with 
equally  unsatisfactory  results.  The  variations  seem  to  depend  on  the 
slight  solubility  of  calcium  oxalate  in  media  in  which  it  was  formerly 
supposed  to  be  insoluble,  such  as  acetic  acid,  distilled  water,  and 
alcohol.  There  is  also  no  certain  method  of  separating  calcium 
oxalate  from  the  phosphate.  No  new  method  of  analysis  is,  however, 
proposed.  W.  D.  H. 

Estimation  of  Fat.  By  M.  Kretzschmar  {Ghem.  Zeit,  10,  1556). 
— To  avoid  the  inconvenience  attached  to  the  removal  of  the  dried 
mass  when  using  gypsum  as  the  absorbing  material  in  the  estimation 
of  fat  in  milk,  the  following  modification  is  suggested.  By  means  of 
a  suitable  mould,  a  square  piece  of  tin-foil  is  pressed  firmly  in  to  the 
porcelain  dish  which  is  intended  for  use,  the  foil  is  made  fast  by 
turning  down  the  projecting  corners.  The  gypsum  and  milk  are  put 
in  this,  and  when  dry  are  easily  lifted  out  and  pulverised  ;  the  foil  is 
cut  up  and  put  in  the  extraction  apparatus  along  with  the  powder. 

D.  A.  L. 

Analysis  of  Oils.  By  L.  Archbutt  (/.  Soc.  Ghem.  Ind.,  5,  303— 
312). — Maumene's  Test. — In  employing  this  test  for  the  examination  of 
rape  and  olive  oil,  the  author  found  that  without  great  care  very 
discordant  results  might  easily  be  obtained.  He  describes  in  detail 
the  method  he  uses.  From  the  results  of  a  series  of  experiments 
made  with  a  view  of  showing  the  effect  of  employing  sulphuric  acid 
of  different  strengths,  it  is  inferred  that  there  is  no  advantage  in 
using  v/eak  acid  on  the  ground  of  greater  concordance  in  the  results, 
the  use  of  an  acid  of  97  per  cent,  strength  being  preferred.  It  appears 
best  to  allow  the  acid  to  drop  slowly  from  the  pipette  into  the  oil. 

The  Eldidin  Test. — The  author  describes  a  method  of  preparing  a 
reagent  for  this  test,  which  gives  perfectly  concordant  results,  and 
which  will  keep  for  several  days,  whilst  Poutet's  solution  rapidly 
undergoes  change,  and  has  always  to  be  freshly  prepared.  From 
a  series  of  trials  made  with  a  view  to  determine  the  best  mode  of 
applying  this  test  so  as  to  detect  fraudulent  admixtures,  the  author 
concludes  (1)  that  the  test  must  be  made  at  a  temperature  not 
lower  than  25°,  and  that  the  temperature  must  be  uniform  throughout 
the  experiment ;  (2)  that  the  length  of  time  required  for  solidification 
is  of  far  greater  importance  than  the  ultimate  consistence  of  the 
elaidin  formed. 

Iodine  Absorption. — The  author  has  made  some  experiments  with 
rape  oil,  the  results  of  w^hich  on  the  whole  confirm  those  of  Hiibl, 
which  were  made  on  olive  oil.  He  finds  that  in  order  to  obtain  the 
maximum  absorption,  it  is  necessary  to  add  about  twice  the  quantity 
of  iodine  actually  absorbed,  and  to  allow  the  solution  to  remain  at 
least  from  3  to  6  but  not  more  than  24  hours  before  titrating. 

D.  B. 

Distinction    of   Castor    Oil    from    other   Fatty    Oils.      By 

FiNKENER  {Ghem.  Zeit.,  10,  1500). — Shaking  with  alcohol,  sp.  gr. 
0-829,  at  ordinary  temperature  (about  17*5'')  yields  turbid  solutions 
with  olive,  sesame,  linseed,  cotton-seed,  or  rape  oil,  or  with  castor  oil 
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mixed  wifh  these  oils,  whereas  pure  castor  oil  gi^es  a  clear  solution. 
For  testing  purposes,  10  c.c.  of  the  castor  oil  is  poured  into  a  100  c.c. 
cylinder  marked  at  10  c.c.  and  60  c.c.  from  the  bottom,  50  c.c.  of 
alcohol  is  added,  the  whole  well  shaken,  and  examined  after  being 
at  rest  two  or  three  minutes  ;  turbidity  indicates  the  presence  of  at 
least  10  per  cent,  of  other  oils.  Castor  oil  yields  with  sulphuric  acid 
a  substance  soluble  to  a  clear  solution  in  40  volumes  of  water,  but 
this  is  the  case  even  when  it  is  mixed  with  20  per  cent,  of  olive  or 
sesame  oil ;  although  these  oils  and  other  fatty  oils  yield  milky  solu- 
tions when  treated  in  a  similar  manner.  D.  A.  L. 

Preserving   Standard  Tartar  Emetic   Solutions.    By  A.  R. 

Miller  (/.  Soc.  Chem.  Ind.,  5,  464). — It  was  found  that  by  excluding 
the  air  from  the  solution  it  was  possible  to  keep  it  for  any  length  of 
time  without  decomposition  taking  place.  D.  B. 

Opium  Analysis.  By  C.  M.  Stillwell  (Amer.  Chem.  J.,  8, 
295 — 808). — The  method  differs  from  those  of  Fliickiger  and  Squibb 
in  a  number  of  details.  The  sampling  must  be  very  carefully  con- 
ducted and  the  whole  made  homogeneous  by  rolling  with  the  hands  on 
a  slab  of  glass,  in  case  the  opium  is  soft ;  but  by  grinding  with  or 
without  additional  drying  if  it  be  hard.  About  10  grams  of  the 
sample  is  broken  up  with  100  c.c.  of  water  in  a  beaker,  and  when 
completely  disintegrated  allowed  to  remain  some  hours ;  a  few  drops 
of  sulphuric  acid  may  be  added.  The  solution  is  filtered  and  the 
residue  washed  with  about  20  c.c.  of  water,  then  returned  to  the 
beaker,  digested  for  some  minutes  with  30  c.c.  of  water,  again  filtered, 
and  this  process  repeated  twice  more.  The  washings  are  fii'st  concen- 
trated at  a  gentle  heat  on  a  water-bath,  then  the  stronger  solution  is 
added  and  the  whole  evaporated  to  about  25  c.c.  When  cold,  5  c.c.  of 
alcohol  (sp.  gr.  0*82)  is  added,  and  the  whole  transferred  to  an 
Erlenmeyer's  flask,  using  5  to  10  c.c.  of  wash  water ;  5  c.c.  of  alcohol 
and  finally  30  c.c.  of  ether  are  added  with  gentle  shaking  ;  any  preci- 
pitate that  may  form  is  to  be  disregarded,  as  it  is  removed  afterwards, 
4  c.c.  of  ammonia  solution  (sp.  gr.  0*960)  is  added,  the  flask  closed 
with  a  cork  moistened  with  ether,  and  at  once  shaken  until  the 
morphine  separates,  when  it  is  allowed  to  remain  12  hours. 

The  ethereal  layer  is  decanted  on  to  a  small  filter,  the  flask  rinsed 
several  times  with  10  c.c.  of  ether  without  shaking,  and  these  rinsings 
also  decanted  on  to  the  filter ;  the  aqueous  portion  is  then  filtered,  the 
crystals  removed  from  the  flask,  and  the  whole  washed  with  mor- 
phiated  spirit  (1  part  of  strong  ammonia  and  20  parts  of  alcohol, 
the  whole  saturated  with  morphine,  namely,  0"33per  cent.)  ;  secondly, 
with  morphiated  water  (containing  0*04  per  cent.),  again  with  mor- 
phiated  spirit ;  and  finally  twice  with  10  c.c.  of  ether  to  remove  all 
narcotine.  The  paper  is  dried  at  100°.  The  mother-liquor  and  the 
first  washings  of  ether  and  morphiated  spirit  are  treated  with  3  c.c. 
of  ammonia  in  a  closed  flask,  and  again  allowed  to  remain  to  make 
sure  of  the  precipitation  being  complete.  The  chief  impurity  in  the 
morphine  so  obtained  is  calcium  meconate,  and  some  organic  matters 
insoluble  in  water  and  alcohol ;  the  purification  is  effected  by  treating 
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fhe  dried  and  weighed  precipitate  with  hot  alcohol  of  95  per  cent. ; 
after  removing  the  bulk  of  it  to  a  beaker,  the  paper  and  residue,  after 
thorough  extraction  with  hot  alcohol,  are  dried  and  weighed,  thus 
giving  the  weight  of  the  pure  morphine.  H.  B. 

Estimation  of  Quinine  Sulphate.  By  G.  Yulptus  (Arch, 
Pharm.  [3],  24,  1022— 1023).— The  method  described  is  identical 
with  that  given  in  the  next  Abstract. 

Quinine  Chromate  in  Analysis.  By  J.  E.  de  Yuu  (Arch. 
Pharm.  [3],  24,  1073). — 4  grams  of  quinine  sulphate  is  dissolved  in 
400  grams  of  boiling  water;  to  this  is  added  1  gram  of  potassium 
chromate  dissolved  in  a  little  water;  after  remaining  some  hours 
quinine  chromate  separates  in  anhydrous  crystals  of  the  composition 
(C2oH24N202)2,H2Cr04;  it  is  soluble  at  14°  in  2733  parts  of  water,  and 
at  16"  in  2000  parts. 

For  the  estimation  of  cinchonidine  in  quinine  sulphate,  5  grams  of 
the  sulphate  is  dissolved  in  500  grams  of  boiling  water,  1-2  grams  of 
potassium  chromate  dissolved  in  a  little  water  added,  and  the  whole 
allowed  to  remain  until  next  day,  when  the  quinine  chromate  is 
collected  on  a  filter  and  washed.  The  mother-liquor  and  washings 
are  heated  with  soda  on  a  water-bath  for  some  time,  whereby  the 
cinchonidine  separates  out  in  the  crystalline  form,  and  is  coUectedy 
dried  at  160°,  and  weighed.  The  author  found  in  5  grams  each  of 
three  commercial  samples,  0*197,  0*205,  and  0'244  gram  of  cinchoni- 
dine respectively. 

To  determine  the  amount  of  pure  quinine  in  the  sulphate,  2  grams 
of  the  sulphate  was  taken  and  treated  as  above  with  0*5  gram 
potassium  chromate.  The  precipitated  chromate  was  weighed,  and 
this  weight  was  increased  by  0*05  gram  for  each  100  c.c.  of  mother- 
liquor  and  wash-water.  From  the  total  thus  obtained,  the  amount  of 
quinine  is  easily  calculated.  J.  T. 

Neutral  Quinine  Chromate.  By  0.  Hesse  (Pharm.  J.  Trans, 
[3],  17,  585  and  665). — Recently  De  Vrij  (preceding  Abstract)  recom- 
mended a  process  for  estimating  quinine  in  the  sulphate,  it  was  based 
on  the  formation  of  quinine  chromate,  which  was  washed,  air-dried, 
and  weighed  as  (C2oH24N202)2,H2Cr04,  The  author  of  the  present 
communication  now  points  out  that  the  air-dried  sample  contains,  in 
addition  to  the  above,  2  mols.  H2O.  It  becomes  anhydrous  at  80°,  at 
higher  temperatures  decomposes.  In  a  note,  the  Editor  of  the  above 
Journal  points  out  that  the  dry  salt  rapidly  absorbs  moisture  from  the 
air,  and  attains  the  same  weight  it  had  before  drying.  For  this  and 
another  reason,  the  large  correction  required  for  solubility,  the  method 
is  not  recommended. 

In  the  second  paper,  it  is  shown  that  hydroquinine  and  cinchonidine, 
when  present  in  quinine  sulphate,  cannot  be  correctly  determined  by 
De  Vrij's  chromate  method,  for  although  the  neutral  chromates  of 
these  two  substances  are  more  readily  soluble  than  quinine  chromate, 
yet  they  cannot  be  separated  from  the  latter  by  crystallisation,  as  they 
crystallise  out  with  the  quinine  chromate.     In  fact,  where  quinine 
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sulphate  contains  8  per  cent,  or  less  of  hydroquinine,  the  latter 
behaves  exactly  like  quinine ;  whilst  in  the  presence  of  0*3  per  cent, 
of  cinchonidine,  the  mother-liquor  from  the  quinine  chromate  yields 
a  precipitate  consisting  not  wholly  of  cinchonidine,  as  is  supposed  by 
De  Vrij,  but  for  the  most  part  of  a  compound  of  seven  molecules  of 
cinchonidine  with  one  molecule  of  quinine ;  also  when  the  percentage 
of  cinchonidine  exceeds  0"3,  the  mother-liquor  not  only  behaves  in 
the  same  way,  but  a  varying  quantity  of  cinchonidine  chromate  crys- 
tallises with  the  quinine  chromate.  The  mixture  of  chromates 
obtained  on  treatment  with  ammonia  and  ether  yields  the  compound 
C2oH24N202,2Ci9H22N20,  whlch  by  crystallisation  from  hot  dilute  alcohol 
can  be  converted  into  large,  brilliant,  rhombohedrons  of  the  formula 
C2oH.2iNA,7C,,U,,'N,0.  D.  A.  L. 

Quinine  Sulphate.  ByE.  Jungletsch  (J.  Fharm.  [5],  15,  5 — 18). 
— A  criticism  of  methods  of  assaying  quinine  sulphate,  showing  that 
the  methods  given  in  the  Codex  of  1884,  after  Kerner  and  others  cited, 
are  more  or  less  unsatisfactory.  J.  T. 

Detection  of  Rosaniline  Salts  and  Sulphonated  Rosaniline. 

By  A.  LiEBMANN  and  Studer  (/.  Soc.  Ghem.  Ind.,  5,  287). — Schiff's 
researches  {Gompt.  rend.,  64,  487)  have  shown  that  aldehydes 
give  an  intense  violet  coloration  with  a  solution  prepared  by  treating 
rosaniline  salts  with  sulphurous  anhydride.  Schmidt  (Abstr.,  1882, 
179)  confirmed  the  general  application  of  this  reaction,  and  showed 
that  acetone  produced  the  same  violet  tint.  The  authors  have  success- 
fully applied  this  reaction  to  the  detection  of  aldehydes  or  acetone  in 
the  urine  of  persons  suffering  from  diabetes.  They  have  found  that 
this  propei-ty  of  the  aldehydes  and  of  acetone  can  be  applied  in- 
versely for  the  detection  of  rosaniline  salts  and  sulphonated  rosani- 
lines  in  dyes,  wines,  and  lozenges.  This  test  is  exceedingly  delicate, 
a  distinct  reaction  with  acetone  being  obtained,  for  instance,  when 
cudbear  is  adulterated  with  only  one-fortieth  per  cent,  of  rosaniline. 

D.  B. 

Detection  of  Acid  Coal-tar  Colours  in  Wine.  By  J.  H.  de 
Bego  {Ghem.  Gentr.,  1886,  842 — 843).— Girard's  process  in  its  original 
form  fails  to  detect  acid  coal-tar  dyes,  but  it  can  be  used  by  filtering 
whilst  the  mixture  is  still  acid. 

The  following  method  is  very  serviceable  for  red  dyes,  but  not  for 
others : — 10  c.c.  of  the  wine  is  nearly  neutralised  with  a  5  per  cent, 
potash  solution ;  a  saturated  acid  solution  of  mercuric  acetate  is  added 
until  the  mixture  is  greenish,  and  it  is  then  filtered.  If  the  wine 
contains  an  acid  dye,  the  filtrate  will  be  coloured,  and  the  colour  will 
become  more  intense  on  adding  hydrochloric  acid ;  if  otherwise,  the 
filtrate  will  be  yellowish,  and  will  become  paler  with  acid.  A  deep 
yellow  filtrate,  becoming  red  with  hydrochloric  acid,  may  be  obtained 
from  a  pure  wine  if  the  process  be  varied. 

A  much  more  sensitive  test  is  the  following  : — To  5  drops  of  the 
wine,  if  a  strongly  coloured  Portuguese  wine,  or  about  1  c.c.  of  any 
other  wine,  add  a  solution  of  manganous  sulphate  in  strong  hydrogen 
peroxide,  then  2 — 3  drops  of  10  per  cent,  ammonia,  heat  to  boiling, 


40G  ABSTRACTS  OF  CHEMICAL  PAPERS. 

and  filter.  A  colourloss  filtrate  is  nhtained,  wliioh,  if  acid  dyes  he 
present,  assumes  a  red  colour  on  addition  of  hyrlrochloric  acid.  Basic 
coal-tar  colours  p:ive  at  once  a  coloured  filtrate.  If  too  mucli  wine 
is  employed  the  filtrate  will  not  be  quite  colourless. 

The  author,  however,  prefers  the  following:  process : — To  15  c.c.  of 
the  wine  add  sufficient  barium  peroxide,  then  pass  carbonic  anhydride 
until  the  mixture  assumes  a  chocolate  colour,  but  not  loncrer.  It  will 
then  ^ive  a  perfectly  colourless  filtrate,  which,  on  addition  of  hydro- 
chloric acid,  will  exhibit  characteristic  colours  if  acid  dyes  are  present. 

M.  J.  S. 

Beactions  for  Discrimmating  between  Chrysophanic  Acid 
and  the  Santonin  Colonring  Matter  in  Urine.  By  G.  Hoppe- 
Seyler  (Cliem.  Cenfr.,  1886,  746). — Aqueous  soda  produces  a  red 
colour  in  urine  containinp:  both  the  santonin  colouring  matter  and 
chrysophanic  acid.  In  the  former  case,  the  red  colouring  matter  is 
easily  soluble  in  amyl  alcohol,  and  p'radually  chang-es  to  yellow  in 
contact  with  atmospheric  oxycren,  whilst  in  the  latter  case  the  red 
colouring  matter  is  insoluble  or  almost  insoluble  in  amyl  alcohol,  and 
persists  for  a  very  long  time.  These  colours  differ  also  in  spectroscopic 
properties.  J.  P.  L. 

Quantitative  Reactions  for  the  Separation  of  Some  Resins. 
By  M.  V.  Schmidt  and  F.  Erban  {Monatsh.  Chem.,  7,  655 — 672). — 
The  authors  have  applied  the  methods  of  Kbttstorfer  (Zeit.  aval. 
Chem..,  18,  199)  and  of  v.  Hiibl  (Bingl  polyf.  J.,  253,  281)  for  the 
detection  of  fats,  to  the  examination  of  resins,  and  are  enabled  to 
determine  the  relative  amounts  of  the  various  resins  in  a  mixture 
without  actual  separation.  The  resins  are  identified  by  (1)  the 
amount  of  potash  required  to  saturate  1  gram  of  the  resin  dissolved 
in  alcohol ;  (2)  the  amount  of  caustic  potash  which  combines  with 
1  gram  of  the  resin  when  the  latter  is  boiled  with  an  excess  of 
alcoholic  potash  solution  ;  (3)  the  percentage  of  iodine  which  the  resin 
is  capable  of  taking  up.  The  methods  for  determining  these  data  are 
given,  and  also  a  table  in  which  are  the  numbers  already  determined 
for  the  various  resins. 

In  the  examination  of  solutions  of  resins  in  alcohol  or  in  turpentine, 
the  liquid  is  first  steam  distilled  until  the  distillate  shows  no  acid 
reaction.  The  residue  is  dried  at  110°.  A  systematic  method  of 
fractional  separation  of  the  resins  by  means  of  solvents  is  described  in 
detail.     Tables  are  also  given  showing  the  solubility  of  resins. 

K  H.  M. 

Test  for  Tannin.  By  J.  E.  Saul  (Pharm.  J.  Trans.  [3],  17,  387). 
— The  substance  is  mixed  with  water,  a  few  drops  of  an  alcoholic 
solution  of  thymol  are  added,  and  then  concentrated  sulphuric  acid. 
Commercial  tannin  yields  a  rose-coloured  turbid  solution,  pyrogallol 
a  dull- violet  solution,  whilst  gallic  acid  remains  colourless,  or  nearly 
so.  D.  A.  L. 

Separation  of  Globulin  from  Albumin  in  Urine.    By  A.  Ott 

(Chem.  Centr.,  1886,  540). — The  author  points  out  that  the  separation 
of  globulin  from  albmnin  in  urine  by  saturation  with  magnesium  sul- 
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phafe,  is  only  complete  in  those  cases  where  at  least  one-half  of  the 
phosphoric  acid  is  in  the  form  of  neutral  phosphate,  otherwise  the 
urine  should  be  brought  to  this  condition  by  the  addition  of  alkali. 
60  grams  of  mag'nesium  sulphate  is  added  to  50  c.c.  of  urine,  and 
the  solution  allowed  to  remain  24  hours  at  30 — 85°,  being  shaken 
occasionally.  When  these  precautions  are  observed,  the  results  are 
trustworthy.  C.  F.  C. 

Detection  of  Traces  of  Albumin.  By  R.  Palm  (Zeit.  anal. 
Cliem.,  26,  35 — 38). — The  sensitiveness  of  the  test  for  albumin  de- 
pending on  its  precipitation  by  an  acid,  can  be  much  increased  by 
dissolving  the  acid  in  alcohol,  or,  bettei',  alcohol  containing  10  per 
cent,  of  ether ;  an  excess  of  the  reagent  will  not  then  redissolve  the 
precipitate. 

Sodium  sulphantimonate  added  to  an  albumin  solution  made  alka- 
line with  ammonia,  gives  a  yellow  precipitate.  Sodium  nitroprusside 
acidified  with  acetic  acid,  and  also  potassium  antimonate,  are  sensitive 
reagents,  but  all  three  give  precipitates  with  the  alkaloids.  The 
following  are  free  from  that  defect: — (1.)  An  alcoholic  solution  of 
ferric  acetate,  previously  rendered  basic  by  heating  with  excess  of 
recently  precipitated  ferric  hydroxide.  (2.)  An  alcoholic  solution  of 
basic  cupric  acetate.  The  precipitate  dissolved  in  acetic  acid  and 
boiled  with  excess  of  soda,  shows  reduction  in  presence  of  albumin, 
(3.)  An  alcoholic  solution  of  lead  acetate  or  chloride  ;  or  (4)  a  solu- 
tion of  freshly  precipitated  lead  hydroxide  in  water.  This  last  will 
detect  1  part  of  albumin  in  500,000  of  water.  The  colourless  pre- 
cipitates from  (3)  and  (4)  are  adapted  for  confirmation  by  Adam- 
kiewicz's  test  (violet  colour  on  mixing  with  glacial  acetic  and  sulphuric 
acids).  M.  J.  S. 

Presence  of  Albumin  in  Vegetable  Tissue :  Microchemical 
Test  for  Albuminoids.  By  F.  Krasser  {Mona.fsTi.  Chem.,  7,  673 — 
697). — The  various  colour  tests  for  albumin  are  discussed  and  shown 
to  be  insufficient,  as  they  are  also  produced  by  substances  other  than 
albuminoids.  When  albuminoids  are  treated  with  alloxan  an  intense 
purple  coloration  is  produced  ;  the  colour  is  also  produced  by  tyrosine, 
aspartic  acid,  and  asparagine.  The  reaction  must  take  place  in  the 
cold  and  the  mixture  be  kept  free  from  ammonia.  In  testing  for 
albumin,  the  substance  is  first  washed  with  hot  water  to  remove  other 
compounds  present  which  give  the  reaction  with  alloxan.  Millon's 
reagent  (Gompt.  rend.,  28,  40)  is  the  only  one  which  shows  a  definite 
structure  in  albumin;  namely,  the  presence  of  a  monohyrlroxylated 
aromatic  nucleus.  The  reaction  has  the  drawback  that  it  will  not 
take  place  in  the  ease  of  a  tissue  containing  much  water,  owing  to  the 
formation  of  basic  mercury  salts.  In  testing  for  albumin  by  this 
method  in  cellular  tissue,  the  absence  of  vanillin  (the  only  other 
substance  containing  a  monohydroxylated  aromatic  ring  which  has  as 
yet  been  found  to  be  present)  is  determined  by  Wiesner's  phloro- 
glucinol  reaction  ;  it  is  still  better  to  wash  the  section  to  be  tested 
with  warm  water. 

The  author's  methods  for  detecting  albumin  consist  (1)  in  showing 
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the  presence  of  the  monohjdroxylated  aromatic  nucleus  by  Millon's 
reaction ;  (2)  in  showing  the  presence  by  means  of  alloxan  of  the 
group  — CH2'CH(NH2)*COOH  formed  by  the  decomposition  of  albu- 
min after  exclusion  of  aspartic  acid  and  other  non-albuminoid  sub- 
stances. N.  H.  M. 

Detection  of  Blood  Stains  in  Presence  of  Iron  Rust.    By  E. 

Dannenbekg  (Chem.  Centr.,  1886,  840— 842).— The  test  for  blood 
based  on  the  formation  of  heemin  crystals  fails  when  the  stain  is  on 
rusty  iron,  in  consequence  of  the  insolubility  of  the  compound  of  haemin 
with  ferric  oxide.  The  following  treatment,  however,  yields  crystals 
which  it  would  appear  are  absolutely  characteristic  of  blood.  A.  few 
drops  of  strong  potash  solution  is  placed  on  the  stain,  and  the  object 
is — when  possible — warmed  by  a  spirit-lamp  flame.  Meanwhile  the 
stain  is  loosened  by  scraping,  and  the  turbid  liquid  is  transferred  to  a 
porcelain  basin.  There  it  is  washed  by  decantation,  pouring  away  the 
pale-red  ferric  oxide,  but  retaining  any  heavy,  dark-brown,  granular 
substance.  This,  after  draining  off  the  water,  is  treated  with  a  drop 
or  two  of  ammonium  sulphide  and  triturated  while  gently  warming. 
The  solution  is  filtered  from  the  ferrous  sulphide,  and  is  examined  by 
Erdmann's  method  (Otto,  Ausmittelung  der  Gifte,  6th  Ed.,  p.  228).  The 
dry  residue  on  the  microscope  slide  is  treated  with  acetic  acid — not 
adding  so  much  as  to  escape  beyond  the  cover-glass  ;  the  acid  is  then 
slowly  heated  just  to  incipient  boiling.  On  examining  with  a  magni- 
fying power  of  300 — 800  the  presence  of  blood  will  be  indicated  by 
the  appearance  of  elongated,  rhombic  plates  of  brown  colour,  but 
with  a  colourless  stripe  in  the  direction  of  the  longer  diameter.  They 
are  found  usually  at  the  edges  of  the  drop  or  of  the  cover- glass.  It 
appears  to  be  difficult  to  produce  them  at  will  from  blood  alone,  but 
in  30  experiments  with  the  iron  compound  no  failure  occurred.  The 
name  hcemidin  is  proposed  for  these  crystals.  M.  J.  S. 

Dannenberg's  Hsemidin  Crystals.  By  C.  Amthor  (Chem.  Zeit., 
10,  1479). — These  crystals,  obtained  by  Dannenberg  (preceding 
Abstract)  by  treating  blood  mixed  with  ferric  oxide  with  ammonium 
sulphide  and  water,  are  now  shown  to  be  simply  sulphur  crystals. 

D.  A.  L. 

Analysis  of  Hoofs  and  Horns.  By  J.  Hughes  (Ghem.  News,  54, 
314 — 315). — The  author  draws  attention  to  the  importance  of  taking 
moisture  into  consideration  when  analysing  hoofs  and  horns,  as,  when 
powdered  for  analysis,  these  substances  become  very  hygroscopic. 
When  determining  nitrogen  in  such  highly  nitrogenous  substances  by 
the  soda-lime  method,  the  quantity  of  soda-lime  should  exceed  that 
generally  used  in  nitrogen  combustions ;  it  is  doubtful  even  then  if  all 
the  nitrogen  is  obtained  as  ammonia.  D.  A.  L. 
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Red  Fluorescence  of  Alumina.  By  L.  de  Boisbaudran  (Oompt. 
rend.,  104,  330 — 334). — The  author  has  obtained  the  red  fluorescence 
with  pure  alumina  after  it  has  been  strongly  heated. 

Alumina  which  has  been  heated  at  a  temperature  between  the 
melting  points  of  copper  and  silver  gives  only  a  trace  of  the  red  fluo- 
rescence in  a  vacuum,  but  after  addition  of  0"01  per  cent,  of  chromic 
oxide,  the  fluorescence  becomes  much  more  intense.  The  flaorescence 
increases  in  intensity  with  an  increase  in  the  proportion  of  chromic 
oxide,  and  is  very  brilliant  when  the  amount  of  the  latter  reaches  0'33 
per  cent.  The  spectrum  of  the  fluorescence  shows  a  nebulous  band 
in  the  region  of  the  line  C. 

Alumina  containing  about  6  per  cent,  of  potassium  oxide,  after  it 
has  been  moderately  heated  and  mixed  with  0' 00021  per  cent,  of  man- 
ganous  oxide,  shows  no  red  fluorescence,  but  a  feeble  green  fluo- 
rescence is  visible,  and  this  increases  in  intensity  with  the  proportion 
of  manganese,  and  becomes  very  brilliant  when  the  amount  of  man- 
ganese oxide  is  I'O,  0"1,  or  0'033  per  cent.  If  the  mixture  is  very 
strongly  heated,  the  green  fluorescence  becomes  much  more  intense 
and  is  very  brilliant — even  when  the  proportion  of  manganous  oxide 
is  only  0"001  per  cent. 

Magnesium  oxide,  prepared  from  magnesium  sulphate,  when  mixed 
with  0*1  percent,  of  chromic  oxide,  shows  a  brilliant  red  fluorescence  ; 
this  is  still  distinct,  although  not  so  intense,  with  somewhat  less  than 
O'Ol  per  cent,  of  chromic  oxide.  The  spectrum  shows  a  nebulous  band 
in  the  region  of  the  line  C.  If  the  magnesium  oxide  is  very  strongly 
heated,  the  fluorescence  becomes  more  intense. 

Gallium  oxide,  prepared  from  the  nitrate  and  strongly  heated, 
shows  a  violet-blue  fluores€ence  which  changes  to  a  magnificent  red 
when  0"67  per  cent,  of  chromic  oxide  is  added.  The  red  fluorescence 
is  obtained  with  0"1  per  cent,  of  chromic  oxide,  and  if  the  amount  of 
the  latter  is  only  0*01  per  cent.,  the  fluorescence  is  at  first  blue,  but 
soon  changes  to  red.  C.  H.  B. 

Phosphorescence  of  Alumina.  By  E.  Becquerel  (Gompt.  rend., 
104,  334 — 335). —  Some  strongly  ignited  alumina,  obtained  from 
Boisbaudran,  showed  only  a  faint,  greenish  fluorescence  in  a  vacuum, 
but  it  showed  a  bright  red  phosphorescence  in  the  phosphoroscope 
when  subjected  to  the  influence  of  the  electric  arc.  The  rays  in  sun- 
light, &c.,  which  excite  the  phosphorescence  of  alumina  are  between  D 
and  F,  and  from  half-way  between  F  and  G  to  H.  In  a  vacuum,  the 
exciting  rays  are  chiefly  of  much  higher  refrangibility.  The  results 
obtained  by  different  methods  of  excitation  are  evidently  very  dif- 
ferent. 

If  the  vacuum  in  a  tube  containing  rubies  is  imperfect,  the  rubies 
show  scarcely  any  trace  of  luminosity  under  the  influeuce  of  the  elec- 
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trie  discharge,  but  when  the  exhaustion  becomes  great,  a  brilliant  red 
phosphorescence  is  observed. 

It  is  possible  that  chromic  oxide  confers  on  alumina  the  power  of 
absorbing  different  exciting  rays,  and  thus  increases  its  power  of  phos- 
phorescence. This  action  would  be  similar  to  that  exerted  by  certain 
dyes  on  photographic  plates.  C.  H.  B. 

Phosphorescence.  By  E.  Lommel  (Ann.  Chem.  Phys.  [2],  30, 
473 — 487). — By  a  method  already  described  (ibid.,  20,  847)  the 
author  has  examined  the  light  emitted  by  a  series  of  16  phospho- 
rescent substances  prepared  by  Dr.  Schuchardt,  and  by  Balmain's  paint. 
The  substances  were  placed  in  small  mica  cells,  and  sunlight  or  the 
electric  light,  filtered  through  two  blue  and  two  violet  glasses  and  a 
solution  of  ammonio-cupric  sulphate,  concentrated  on  them  by  means 
of  a  lens.  The  exciting  light  thus  contained  only  rays  from  midway 
between  F  and  G  to  the  ultra-violet.  The  phosphorescent  light  was 
examined  spectroscopically  both  during  illumination  and  subsequently. 
The  calibration  of  the  spectroscope  is  very  fully  described. 

None  of  the  specimens  were  chemically  examined.  Twelve  of  them 
were  styled  calcium  sulphide,  one  strontium  sulphide,  and  the  remain- 
ing three  double  sulphides  of  strontium  and  antimony.  The  calcium 
preparations  emitted  light  of  all  colours — from  red  to  violet.  The 
spectra  obtnined  from  them  were  sometimes  continuous,  sometimes 
not ;  but  collectively  they  agreed  in  showing  three  well- marked  and 
fixed  maxima  of  luminous  intensity ;  namely,  I,  for  X  =  0*584  in  the 
yellow  ;  II,  for  \  =  0"517  in  the  green ;  and  III,  for  X  =  0*462  in  the 
blue.  In  individual  specimens,  however,  sometimes  one,  sometimes 
two  of  these  maxima  were  either  faint  or  wanting  ;  this  giving  rise  to 
the  various  colours  emitted  by  them.  The  12  specimens  may  be 
divided  into  five  groups  according  to  the  maxima  present. 

Azure-blue  and  bluish- violet  (two  specimens),  three  maxima 
present. 

Blue  (2  and  Balmain's  paint),  II  and  III  present. 

Violet  to  rose-red  (5),  I  and  III  present. 

Greenish-blue  (I),  only  II  present. 

Orange  (1),  only  I  present. 

After  illumination  has  ceased,  some  of  these  maxima  may  fade  more 
rapidly  than  others,  and  hence  the  tint  of  the  phosphorescence  may 
change. 

The  spectra  of  the  strontium  sulphide  (green)  and  of  the  strontium 
antimony  sulphides  (yellow)  were  continuous  from  red  to  violet ;  but 
each  shojyed  only  one  maximum  of  intensity.  Daring  illumination, 
this  maximum  was  not  only  differently  placed  in  each  case  (\,  =  0*542 
in  the  green  for  strontium  sulphide  :  X.  =  0*556  in  the  yellow-green, 
and  0*578  in  the  yellow  for  strontium  antimony  sulphide),  but  on 
withdrawal  of  the  light  it  appeared  to  move  slightly  towards  the  violet, 
while  the  spectrum  rapidly  faded  from  the  two  ends  towards  the  centre. 

By  inserting  a  little  screen  coated  with  the  phosphorescent  substance 
into  the  eye-piece  of  the  spectroscope,  the  author  has  also  been  able  to 
examine  the  eff'ect  of  the  various  rays  of  the  spectrum  on  the  above 
substances  after  they  had  been  excited  by  a  short  exposure  to  daylight. 
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In  every  case  there  was  a  period  of  intensified  phosphorescence  in  the 
parts  exposed  to  the  red  and  ultra-red  rays,  followed  by  more  or  less 
rapid  extinction.  As  a  rule,  the  first  period  was  very  short ;  but  in 
those  specimens  in  which  the  green  maximum,  II,  was  well  developed, 
the  intensifying  efPect  lasted  for  a  long  time — sometimes  for  hours,  and 
even  after  the  red  illumination  was  withdrawn.  All  calcium  prepara- 
tions showed,  in  the  intensified  pai'ts,  the  luminous  bands  already 
described  {loc.  cit.)  during  illumination;  and  after  the  intensifying 
rays  were  cut  off  a  dark  image  of  the  less  refrangible  spectrum  on  a 
bright  background  appeared  on  the  screen  sooner  or  later. 

By  means  of  the  phosphorescent  eye-piece,  the  author  has  also  traced 
the  rays  which  are  most  effective  in  exciting  phosphorescence  in  each 
case.  The  general  result  arrived  at  is,  that  the  least  refrangible  rays 
of  the  light  emitted  by  the  calcium  preparations  are  produced  by  the 
most  refrangible  rays  of  the  exciting  light.  The  same  rule  holds, 
though  less  generally,  for  the  strontium  antimony  preparations. 

Oh.  B. 

Comparative  Actions  of  Heat  and  Solar  Radiation.    By  E. 

DucLAUX  (Compt.  rend.,  104,  294 — 297). — A  large  number  of  organic 
compounds  containing  carbon,  hydrogen,  and  oxygen  were  subjected 
to  the  action  of  heat  or  solar  radiation  in  presence  of  air,  silver  nitrate, 
potassium  permanganate,  platinic  chloride,  auric  chloride,  and  other 
oxidising  agents. 

The  results  show  that  all  reactions  of  the  nature  of  combustion 
which  can  be  produced  by  the  action  of  heat  can  also  be  producicd  by 
solar  radiation  ;  but  several  decompositions  which  are  effected  by  sun- 
light cannot  be  brought  about  by  the  influence  of  heat  alone.  All  the 
decompositions  consist  in  the  splitting  up  of  the  original  molecule 
into  simpler  molecules,  amongst  which  may  be  mentioned  formic, 
acetic,  and  butyric  acids,  methyl  and  ethyl  alcohols,  and  eth&r — com- 
pounds which  are  relatively  stable  in  the  conditions  under  which  they 
are  formed.  As  a  rule,  the  same  substance  yields  the  same  products, 
whatever  the  nature  of  the  oxidising  agent  with  which  it  is  in  contact ; 
but  to  this  law  there  are  a  few  exceptions.  Lactic  acid,  for  example, 
yields  acetic  acid  when  oxidised  by  the  action  of  air,  but  butyric  acid 
when  oxidised  by  mercury  salts.  The  stable  products  of  combustion 
do  not  exist  ready  formed  in  the  original  molecules,  but  are  the  result 
of  a  rearrangement  of  the  atoms.  This  is  shown  by  the  fact  that  the 
same  products  are  obtained  from  different  substances,  and  also  by  the 
fact  that  one  and  the  same  substance  may  yield  different  products 
under  different  conditions.  As  a  rule,  the  products  contain  a  smaller 
number  of  hydrogen  and  carbon-atoms  than  the  original  substances, 
the  exceptions  being  formic  acid,  which  is  obtained  from  oxalic  acid, 
and  butyric  acid  which  is  obtained  from  lactic  acid.  Potassium  per- 
manganate, which  in  many  cases  will  act  in  the  dark,  yields  the  same 
products  as  the  action  of  sunlight,  and  the  compounds,  which  it 
attacks  most  readily,  are  those  which  are  also  least  stable  in  contact 
v/ith  other  oxidising  agents.  It  constitutes  the  most  convenient 
reagent  for  determining  the  influence  of  alkalinity,  acidity,  &c.,  on 
the  rate  and  limit  of  the  oxidising  action.  C.  H.  B. 
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Simple  Form  of  Water  Battery.  By  H.  A.  Rowland  (Amer.  J. 
Sci.,  33,  147). — Strips  of  zinc  and  copper,  each  2  inches  wide,  are 
soldered  together  so  as  to  make  a  combined  strip  rather  less  than 
4  inches  wide.  This  is  then  cut  into  pieces  about  a  quarter  of  an  inch 
wide,  each  composed  of  half  zinc  and  half  copper.  A  thick  plate  of 
glass,  a  foot  square,  is  heated  and  coated  with  shellac,  and  to  this  are 
stuck  the  strips  of  copper  and  zinc  which  have  been  bent  into  the 
shape  of  the  letter  \J,  with  the  branches  a  quarter  of  an  inch  apart. 
The  soldered  portion  is  fixed  in  the  shellac,  and  the  two  branches 
stand  up  in  the  air,  so  that  the  zinc  of  one  piece  comes  within  one- 
sixteenth  of  an  inch  of  the  copper  of  the  next  one.  A  row  10  inches 
long  will  thus  contain  30  elements.  The  rows  being  placed  one-eighth 
of  an  inch  apart,  a  space  10  inches  square  will  contain  800  elements. 
The  plate  is  carefully  warmed,  and  a  mixture  of  beeswax  and  resin  is 
poured  on  to  a  depth  of  half  an  inch.  The  back  of  the  plate  is  fitted 
into  a  wooden  frame  with  a  ring  screwed  in  the  centre,  so  that  the 
whole  can  be  suspended  with  the  elements  below.  When  required  for 
use,  the  tips  of  the  elements  are  dipped  into  a  pan  of  water,  and  the 
battery  again  hung  up.  The  space  between  the  elements  will  hold  a 
drop  of  water  that  will  not  evaporate  for  an  hour.  The  battery  is 
thus  in  operation  in  a  minute,  and  is  perfectly  insulated  by  the  glass 
and  cement.  B.  H.  B. 

Sodium  Bichromate  Cell.  By  S.  L.  Harding  (Amer.  J.  Sci.. 
33,  61 — 66). —  The  author  has  made  a  series  of  comparative  tests  of 
sodium  dichromate  and  potassium  dichromate  with  reference  to  the 
relative  constancy  or  powers  of  endurance,  the  electromotive  force, 
and  the  resistance  of  the  two  batteries.  The  cells,  in  every  case, 
were  set  up  like  the  Bunsen  battery;  the  proportions  used  being 
those  given  by  the  chemical  reactions  which  take  place  within  the 
cells. 

liesistance. — Lodge's  method  was  used  for  determining  the  resist- 
ance of  the  cells.  For  the  sodium  dichromate  cell  the  resistance  was 
found  to  be  0*4967  ohm,  and  for  the  potassium  salt  cell  it  was 
0"468  ohm.  The  resistances  of  both  cells  could  undoubtedly  be 
reduced  if  occasion  should  demand  it. 

Electromotive  Force.  — The  electromotive  force  of  the  sodium  salt 
cell,  obtained  by  the  open  circuit  method  of  comparison,  was 
1-893  volts.  That  of  the  potassium  salt  cell  was  found  to  be 
1"852  volts.  The  electromotive  force  of  the  ordinary  Daniell  cell  was 
1-059  volts. 

Constancy. — The  author  obtained  a  series  of  photographic  records 
of  cells  set  up  with  the  two  dichromates,  by  substituting  a  sheet  of 
'■jjensitive  paper  for  the  ground  glass  scale  of  the  reflecting  galvano- 
,meter  (see  Amer.  J.  Bci.^  29,  374).  The  sodium  salt  cells,  it  was 
found,  ran  on  an  average  fully  20  hours,  or  more  than  one-third 
longer,  than  the  potassium  salt  cells.  The  greater  power  of  sodium 
dichromate  is  due  to  the  fact  that,  of  the  two  dichromates,  the  sodium 
salt  can  provide  the  greater  amount  of  oxygen  to  unite  with  the 
hydrogen  set  free  at  the  negative  electrode.  The  chemical  reactions  for 
the  two  salts  are  exactly  similar ;  the  oxygen  coming  from  the  chromic 
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acid  in  both  cases.  The  salt  which,  for  a  given  weight  of  the  solution, 
can  furnish  the  most  chromic  acid  is  the  superior.  The  solubilities  of 
the  two  salts  are  as  follows  : — At  15°,  100  parts  of  water  dissolve  12*5 
parts  of  potassium  dichromate  and  83*16  parts  of  anhydrous  sodium 
dichromate.  The  available  oxygen,  therefore,  in  a  saturated  solution 
is  0'0852  per  cent,  for  the  sodium  salt,  as  compared  with  0*0180  per 
cent,  for  the  potassium  salt.  B.  H.  B. 

Ferric  Chloride  as  an  Exciting  Agent  for  Voltaic  Batteries. 

By  H.  N.  Warren  (Chem.  Netvs,  55,  49). — The  power  of  a  current 
from  an  ordinary  dichromate  cell  may  be  very  greatly  increased  by 
employing  a  slightly  acidified,  strong  solution  of  ferric  chloride  mixed 
with  bromine,  in  place  of  the  potassium  dichromate.  The  bromine  serves 
to  reoxidise  the  ferrous  chloride  formed,  and  when  consumed  may  be 
again  set  free  by  the  addition  of  bleaching  powder.  D.  A.  L. 

Specific  Inductive  Power  of  Liquids.  By  Negreano  (Oompt. 
rend.,  104,  423 — 425). — The  author  has  determined  the  dielectric 
constants  K  and  the  refractive  indices  of  benzene  (both  pure  and  mixed 
with  thiophen),  toluene,  xylene  (mixture  of  isomerides),  meta- 
xylene,  pseudocumene,  cymene,  and  terebenthene.  The  square  roots 
of  the  dielectric  constants  differ  from  the  refractive  indices  in  the 
second  decimal  place  only.  The  dielectric  constant  seems  to 
decrease  with  a  rise  of  temperature  within  certain  limits.  In 
the   series  examined,  the   value  of  the  dielectric  constant  increases 

as  the  molecule  becomes  more  complicated.     The  ratios  ^^  "Lz  ^ 

d 

— - —  increase  irregularly  with  an  increase  in  molecular   weight. 

The  ratio  -j= ^^— r,  however,  is   practically  constant,  and  for  the 

(K  +  2i)d 

same  liquid  is  the  relation  which  connects   the  dielectric  constant 

with  the  density.     In  this  particular  series,  the  value  of  this  constant 

is  about  0*34. 


Benzene,  with  thiophen 
,,  another  sample 
»       pure 

Toluene 

j>      

Xylene 

Metaxylene 

Pseudocumene    

Cymene 

Terebenthene 


T. 


26° 

25 

14 

27 

14 

27 

12 

14 

19 

20 


K. 


2-3206 
2-2988 
2-2921 
2-242 
2 -3013 
2  -2679 
2-3781 
2 -4310 
2 -4706 
2-2618 


VK. 


•5316 

•5172 

-5139 

•4949 

•5165 

•5059 

•5421 

-5591 

•5716 

•5039 

Refractive 
index,  «d. 


•4974 
•4978 
•5062 
-4912 
-4984 
•4897 
•4977 
•4837 
•4837 
-4726 


Density. 


0-8803 

0-8756 

0  -8853 

0-8608 

0-8711 

0  -8554 

0  -8072 

0^857 

0^851 

0-875 


K 


(K  +  2)rf. 


34 

34 

34 

34 

346 

345 

36 

37 

38 

337 


C.  H.  B. 
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Electromotive  Force  of  some  Thermo-elements  consisting 
of  Metals  and  Solutions  of  their  Salts.  By  A.  Ebeling  {Ann. 
Fhys.  Ghejn.  [2],  30^  530 — 543). — According  to  Gore  (Proc.  Boy.  Soc. 
36,  50,  and  37,  251),  the  electromotive  force  of  a  thermo-couple 
formed  of  a  metal  and  a  salt  solution  changes  witli  the  concentration 
of  the  solution;  according  to  Bouty  (Abstr.,  1881,  336),  who 
employed  the  same  metal  in  the  electrodes  and  the  solution,  it  is 
independent  of  the  concentration.  The  author  has,  therefore,  rein- 
vestigated the  question,  using  pure  copper  in  contact  with  copper 
sulphate  or  nitrate,  and  amalgamated  zinc  free  from  arsenic  in  con- 
tact with  zinc  sulphate,  nitrate,  or  chloride.  An  element  consisted  of 
two  glass  cylinders  containing  the  air-free  solution,  and  commu- 
nicating through  a  narrow  glass  syphon  tube.  In  each  mass  of 
liquid  was  immersed  an  accurately  graduated  thermometer,  round  the 
bulb  of  which  the  metal  was  wound  in  the  form  of  wire.  One 
cylinder  was  surrounded  .by  melting  ice,  and  the  other  heated  to 
various  temperatures.  The  electromotive  force  was  measured  by  Da 
Bois  Raymond's  modification  of  Poggendorffs  compensation  method, 
using  two  Daniell  cells  which  were  from  time  to  time  compared  with 
Helmholtz's  constant  calomel  cell. 

It  was  impossible  to  find  two  wires  of  the  same  metal  so  perfectly 
homogeneous  as  to  give  no  current  in  the  above  cell,  even  with  both 
contacts  at  the  same  temperature.  The  strength  of  this  chemical 
current  was  therefore  measured  at  constant  temperature  before  and 
after  each  set  of  experiments,  the  rate  of  its  change  with  time  calcu- 
lated, and  a  correction  thus  made.  Since  observations  with  different 
elements  could  not  all  be  made  at  precisely  the  same  temperature, 
this  source  of  error  was  allowed  for  on  the  assumption  that  the 
electromotive  force  is  proportional  to  the  difference  in  temperature  of 
the  contacts.  The  temperature  intervals  were  20°,  35°,  and  47". 
Tabular  statements  of  the  results  in  each  case  are  given.  The  author's 
conclusions  are  : — 

The  electromotive  force  is  not  proportional  to  the  difference  of 
temperature  of  the  contacts,  but  increases  with  it  in  some  greater 
ratio. 

With  any  constant  temperature  difference,  the  electromotive  force 
diminishes  slightly  with  the  time,  probably  as  the  result  of  chemical 
actions. 

The  electromotive  force  does  not  increase  continuously  with  the 
concentration,  but  exhibits  maxima  and  minima. 

For  the  same  acid,  these  maxima  correspond  with  the  same  state  of 
concentration. 

Some  idea  of  the  results  may  be  gathered  from  the  following  table 
of  electromotive  forces  due  to  a  difference  of  temperature  :=  20°. 
P  signifies  the  percentage  of  anhydrous  salt  in  solution. 

The  results  are  expressed  in  terms  of  a  calomel  cell  as  unit.  To 
reduce  them  to  electromagnetic  units  the  figures  must  be  multiplied 
by  10542"10*  cm.'g.isec.""^.  The  maxima  for  strong  solutions  are 
indicated  by  brackets,  for  weak  solutions  by  asterisks. 

Certain  o(;her  conclusions  are  also  stated,  but  with  some  reserve. 
According  to  Neumann's  law,  substances  of  similar  constitution  and 
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P. 

Cu  -  CUSO4. 

Zn(a)  -  ZnSO^. 

Cu  -  Cu(N0,)2. 

Zn(a)  -  Zn(NOs)i. 

Zn(tt)  -  ZnCU. 

69 

_ 





0-00368 

60 

— 

— 

— 

— 

0  -00813 

55 

— 

— 

— 

— 

0  -01001 

50 

— 

— 

— 

— 

0-01066 

45 



— 

'~~ 

— 

0-010861 
0-01064/ 

40 

— 

— 

— 

35 

_ 

— 

0  -01094 

0  01474 

0  -01045 

30 

— 

0  -01466 

0-01163 

0-01710 

0-01018 

25 



0 -01484 

0-012191 
0-01209/ 

0-020271 
0  -01629  / 

0  -00995 

20 

0  015301 
0-01360/ 

0-01517  1 

0  -00971 

15 

0-01514  f 

0  -01109 

0-01732 

0-00951 

10 

0-01100 

0-01495 

0  -01137 

0-02438 

0  -01029 

5 

# 

0  01465 

0-01130* 

0-02238* 

0-01129* 

properties  have  equal  atomic  heats ;  but  according  to  the  fourth 
statement  above  the  maximum  electromotive  force  for  different 
metals,  but  the  same  acid,  occurs  for  solutions  of  different  concentra- 
tion. Also,  the  strength  of  solution  for  which  the  electrical  conduc- 
tivity is  a  maximum  is  also  that  for  which  the  electromotive  force  is 
a  maximum.  This  is  shown  by  a  table  of  electrical  conductivities 
taken  from  Wiedemann's  Electricity.  Finally  it  appears  that  here, 
as  in  the  case  of  ordinary  thermo-couples,  the  worst  conductors  make 
the  most  effective  combinations.  Ch.  B. 


Galvanic  Polarisation  of  Aluminium.  By  F.  Streinz  (Phil. 
Mag.,  [5],  23,  304). — The  author  finds  that  if  aluminium  plates  be 
polarised,  the  difference  of  potential  between  the  oxygen  plate  and  the 
zinc  of  the  polarising  cell  increases  within  very  wide  limits  with  the 
electromotive  force  of  the  cell,  whilst  the  hydrogen  plate  shows  very 
little  polarisation  for  small  electromotive  forces,  but  with  large 
electromotive  forces  acquires  a  difference  of  potential  opposite  in 
direction  to  that  usually  obtained.  The  small  amount  of  gases  usually 
obtained  from  aluminium  electrodes  can  be  explained  by  the  great 
opposing  force  of  oxygen  polarisation.  H.  K.  T. 

Conductivity  of  Mixtures  of  Aqueous  Solutions  of  Acids. 

By  S.  Arrhenius  {Ami.  Phys.  Ghem.  [2],  30,  51 — 7(3). — Previous 
observations  by  Bouchotte,  Paalzow,  Bender,  and  Klein,  have  led  to 
no  general  conclusions.  In  the  following  experiments,  the  author  has 
used  Kohlrausch's  method,  employing  a  telephone  as  indicator. 

The  fact  that  the  molecular  conductivity  of  a  solution  is  not  pro- 
portional to  the  amount  of  dissolved  electrolyte,  proves  that  the 
solvent  liquid  is  not  always  uniformly  distributed  amongst  the  dis- 
solved molecules,  even  when  the  electrolyte  is  a  single  substance. 
Ostwald,  however,  by  some  experiments,  which  are  here  described  for 
the  first  time,  has  shown  that  the  molecular  conductivity  of  a  mixture 
of  butyric  and  acetic  acid  solutions  in  any  proportions,  is  always  the 
sum   of   the   molecular  conductivities  of   the  constituent   solutions. 
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Each  electrolyte  behaves  as  if  the  other  were  absent.     Such  solutions 
are  termed  by  the  author  "isohydric." 

In  the  foregoing  case,  the  two  acids  are  very  similar;  but  when 
they  are  of  different  character,  their  solutions  can  be  isohydric  only 
under  special  conditions.  Now,  the  specific  conductivity  of  any 
solution  is  directly  proportional  to  the  contained  mass  of  electrolyte, 
and  inversely  proportional  to  the  frictional  resistance  to  the  trans- 
ference of  the  ions.  For  dilute  solutions,  the  latter  may  be  regarded 
as  not  changing  with  dilution.  Hence,  when  two  weak  solutions  are 
mixed,  and  the  distribution  of  the  water  is  not  thereby  altered,  the 
conductivity  is  the  arithmetical  mean  of  the  separate  conductivities ; 
or  if  liVi  and  l^v^  are  the  specific  conductivities  and  volumes  of  the 
original  solutions,  and  L  and  (vi  +  V2)  those  of  the  mixture — 

(Lvi  +  V2)  =  liVi  +  I2V2  =  Nj/xi  +  Nayuu, 

where  Ni  and  'N-z  are  the  numbers  of  dissolved  gram-molecules,  and 
/Ji,  fi2  the  molecular  conductivities  of  the  electrolytes. 

When  the  distribution  of  the  water  is  altered  by  mixture,  let  Vi 
and  V2  become  Vi  +  dV  and  V2  —  dV ;  then  Li,  ^1,  and  ju^  will  increase 
by  dLi,  d/xi,  and  d/uz.     Therefore — 

(v,  +  V2)dh  =  Cn,;.,  -%i-  -  ^2f^  -^)dY. 
\         /jLidW  jtiidy  J 

The  ratios  din^/jUidY  and  dju,2lfi2dy  can  be  calculated  from  Ostwald's 
data  (/.  pr.  Ghem.  [2],  32,  800).  For  a  small  increase  of  Vi,  d/nj/ndY 
=  (T,  where  the  values  of  <t  are  different  for  different  acids,  and  also 
diminish   gradually  with  dilution.      Finally,   (i;i  +  Vz^dJj  =  (liai  — 

l2(T2)dY. 

The  author  has  calculated  a  for  solutions  of  equal  conductivity  of 
six  different  acids,  and  finds  that  its  value  is  greater  the  more  feeble 
the  acid  (strength  =  molecular  conductivity).  When,  therefore,  two 
solutions  of  different  acids,  of  not  very  different  conductivity,  are 
mixed,  and  when  the  specific  conductivity  of  the  mixture  is  found  to 
be  greater  than  the  arithmetical  mean  of  the  specific  conductivities 
of  the  original  solutions,  then  the  more  feeble  acid  has  taken  part  of 
the  solvent  water  from  the  stronger;  and  vice  versa.  When  the  con- 
ductivity of  the  mixture  is  equal  to  the  above  arithmetical  mean,  the 
solutions  are  isohydric. 

In  practice,  it  is  desirable  to  compare  feeble  acids  with  a  stronger 
acid,  rather  than  with  each  other,  so  that  ay  and  a-z  may  be  as  different 
as  possible ;  and  to  use  equal  volumes,  since  dV  is  then  a  maximum. 
The  solutions  should  also  be  dilute,  and  of  such  strengths  that  their 
specific  conductivities  do  not  greatly  differ.  From  two  observations, 
then,  in  which  one  solution  is  varied,  the  isohydric  strengths  can  be 
found  by  linear  interpolation. 

The  following  propositions  are  experimentally  proved.  If  two 
solutions  are  isohydric  when  mixed  in  equal  volumes,  they  are  also 
isohydric  when  mixed  in  any  other  ratio.  If  a  solution  A  is  isohydric 
with  solutions  B  and  C,  B  and  C  are  also  mutually  isohydric. 
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Hydrochloric. 

Oxalic. 

Phosphoric. 

Tartaric. 

Formic. 

Acetic. 

0  1737 
608-9 

0-513 
607-3 









0-04611 

168-8 

0-06255 
139-7 

0-337 
2:i5-6 

— 

— 

— 

0  -0238 
88-59 

0  0331 
85-07 

0  -0764 
82-2 

0-52 
750 

— 

— 

0  -00475 
17-98 

0-00488 
16-27 

0  -00702 
16-11 

0  026 
16-41 

0-1077 
16-85 

1-00 
13-81 

0 -001402 
5-396 

0  -00135 
4-915 

0  -00163 
4-926 

0  -00324 
4-903 

0-01261 
5-467 

0  -0965 

4-885 

0  -000349 
1-524 

0  -000396 
1-582 

0  -00044 
1-479 

0  -000498 
1-499 

— ■ 

0  -009175 
1-476 

In  this  table,  isohydric  solutions  are  arranged  in  horizontal  series. 
The  upper  of  each  pair  of  numbers  gives  the  corresponding  strength 
of  the  solution  in  gram -molecules  per  litre  ;  the  lower  gives  the  con- 
ductivity in  mercury-units  X  10^.  The  latter  is  uncertain,  sometimes 
to  the  extent  of  5  per  cent. 

From  the  table,  ifc  may  be  seen  that  the  conductivities  of  isohydric 
solutions  are  usually  about  equal.  It  is  also  shown  that  solutions  of 
equal  conductivity  are  approximately  isohydric.  The  difference  in  the 
latter  case  is  usually  a  slight  increase  of  conductivity. 

By  a  method  of  approximations,  the  conductivity  of  any  mixture  of 
these  acids  may  be  calculated  from  Ostwald's  data.  No  simple 
relation  exists  between  the  molecular  strengths  of  isohydric  solutions, 
such  as  Bender  (Ann.  Phys.  Chem.  [2J,  22, 197)  claims  to  have  proved. 

Ch.  B. 

Theory  of  Voltaic  Action.  By  J.  Brown  (Proc.  Boy,  Soc,  41, 
294 — 315). — A  number  of  experiments  are  described  in  this  paper  to 
establish  the  two  following  propositions:  (1)  that  the  difference  of 
potential  near  two  metals  in  contact,  as  observed  by  Volta's  bimetallic 
condenser  method  or  Thomson's  quadrant  method,  is  due  to  the 
chemical  action  of  a  film  of  condensed  vapour  or  gas  on  the  surfaces 
of  the  metals ;  (2)  that  these  two  metals,  with  their  liquid  film,  form 
a  cell  similar  to  one  composed  of  the  same  metals  as  elements,  and  a 
liquid  of  the  same  kind  as  electrolyte,  which  in  contact  experiments 
is  divided  by  the  intervening  insulating  diaphragm  of  air  or  other 
gas.  From  this  it  follows  that  in  these  experiments  it  is  the  difference 
of  potential  at  the  outer  surfaces  of  the  two  metals  which  is  measured. 
Thus,  in  the  case  of  a  single  metal  covered  by  its  chemically  active 
electrolytic  film,  at  the  surface  of  the  film  and  metal  there  is  an 
electromotive  force  corresponding  with  the  chemical  action  between 
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them.  In  the  case  of  two  metals  joined  metallically,  the  potentials  of 
the  metals  will  be  equalised,  a  portion  of  the  negative  charge  going 
through  the  connection  between  the  two  metals,  and  thence  to  the 
fihn. 

In  the  experiments,  a  pair  of  metals  were  taken,  each  of  which  was 
carefully  cleaned,  and  the  difference  of  their  potential  determined 
immediately;  into  the  apparatus,  a  gas  which  acts  chemically  on  the 
metals  was  then  introduced,  and  the  difference  of  potential  determined 
after  various  intervals  of  time.  The  gas  causes  an  immediate  reversal 
of  the  potential ;  this  is  compared  with  a  similar  reversal  which 
occurs  when  a  solution  of  the  same  gas  is  added  to  water  in  which 
the  same  pair  of  metals  is  immersed.  Experiments  were  made  with 
copper-iron  in  ammonia  and  hydrogen  sulphide,  silver-iron  in  hydrogen 
sulphide,  and  copper-nickel  in  ammonia  and  hydrochloric  acid  gases, 
and  the  results  compared  with  those  obtained  by  adding  solution 
of  ammonia,  hydrochloric  acid,  and  potassium  sulphide  to  water,  in 
which  these  several  pairs  of  metals  were  immersed.  It  would  appear 
from  these  results  that  no  contact  experiment  with  clean  metals  has 
as  yet  been  made,  since  they  are  cleaned  whilst  exposed  to  the  atmo- 
sphere, and  are  thereby  covered  with  a  film  of  condensed  water 
containing  dissolved  gases.  Experiments  are  quoted  to  show  that 
the  difference  of  potential  of  a  copper-zinc  pair  in  air  is  reduced  by 
the  introduction  of  dehydrating  agents,  such  as  sodium  and  phosphoric 
anhydride.  It  was  further  found  possible  to  join  the  films  only  on 
the  two  metals,  without  bringing  the  metals  themselves  in  contact, 
and  thus  to  produce  an  electromotive  force  from  metals  apparently 
dry ;  the  thickness  of  the  environing  film  was  determined  by  means 
of  a  micrometer  screw. 

From  the  above  experiments,  it  follows  that  difference  of  potential 
in  a  pair  of  metals  is  not  an  intrinsic  property  of  the  metals  in  them- 
selves, but  results  from  a  chemical  action  induced  by  their  exposure 
to  the  atmosphere;  this  action  proceeds  until  terminated  by  its 
own  effects. 

Thus,  in  the  case  of  a  copper-zinc  pair  in  air,  the  oxygen  of  the 
moisture  combines  with  the  zinc,  and  thus  is  produced  a  configuration 
ot  oppositely  electrified  atoms,  forming  a  double  layer.  This  idea  has 
been  put  forward  by  Helmholtz  in  illustration  of  the  phenomena  of 
electrolysis,  and  successfully  applied  to  explain  polarisation. 

V.  H.  V. 

Electric  Accumulators.  By  D.  Drake  and  J.  M.  Geaham  (Dingl. 
polyt.  /.,  262,  382). — From  the  results  of  a  series  of  experiments  on 
tiie  permanency  of  accumulators,  the  authors  draw  the  following  con- 
clusions: —  (1.)  The  duration  of  lead  plates  or  conductors  and  the 
retention  of  their  structure  is  not  dependent  on  the  amount  of 
current  condensed  in  and  discharged  from  the  cells.  (2.)  New  cells 
or  cells  which  have  been  out  of  use  for  some  time  should  be  charged 
to  the  maximum  extent.  (3.)  The  cells  should  not  be  completely 
exhausted  ;  moreover,  it  is  proposed  not  to  discharge  them  beyond  the 
point  at  which  the  E.M.F.  begins  to  be  sensibly  reduced.  (4.)  The 
film  of  dioxide  formed  during  the  condensation  of  the  current  is  said 
to  protect  the  plate  from  the  injurious  effects  of  overcharging  and 


GENERAL  AND  PHYSICAL  CHEMISTRY.  419 

local  action.  (5.)  A  certain  (small)  amount  of  sulphate  is  necessary 
to  hold  the  active  material  together ;  an  excess,  however,  causes  the 
oxide  to  separate  from  the  conductor.  D.  B. 

Determination  of  Atomic  Weight  from  Specific  Heat.      By 

G.  Janecek  (Chem.  Centr.,  1887,  3 — 4). — The  author  denies,  on  theo- 
retical and  experimental  grounds,  the  correctness  of  the  law  of  Dulong 
and  Petit.  Of  the  70  known  elements,  there  are  only  16  whose 
atomic  heats  can  be  shown  to  undoubtedly  lie  between  6*028  and 
6'849,  whilst  there  are  two  (S  and  P)  much  below  6,  one  (Si)  between 
4  and  5,  one  (Be)  about  B*8,  one  (B)  about  2*5,  one  (C)  about  2,  and 
five  (Al,  Cr,  Cu,  Fe,  and  Ga)  between  10-4  and  126.  For  all  the 
remaining  elements,  the  atomic  weight  has  simply  been  adjusted  to 
the  law  of  Dulong  and  Petit.  The  atomic  heats  of  the  gaseous 
elements  in  their  solid  condition  have  been  deduced  almost  exclu- 
sively from  such  arbitrary  values.  Of  the  values  so  obtained,  only 
those  of  two  elements  (CI  and  N)  correspond  in  some  degree  with  the 
law  of  Dulong  and  Petit,  whilst  those  of  the  others  (F,  0,  and  H)  do 
not  at  all  agree.  Weber's  researches  on  the  influence  of  temperature 
on  the  specific  heat  of  the  solid  elements  afford  no  support  to  the 
law.  Weber's  numbers  for  carbon,  boron,  and  silicon  do  not  refer  to 
the  absolute  specific  heat,  but  rather  show  the  entire  absorption  of 
heat  under  different  conditions.  It  is  possible  to  calculate  the  atomic 
heats  from  the  differences  in  the  observed  values,  and  the  numbers 
obtained  have  been  used  to  confirm  the  law  of  Dulong  and  Petit. 
The  conclusions,  however,  which  are  applicable  to  these  three  elements 
may  also  be  applied  to  all  the  other  elements,  the  atomic  heats  of 
which  have  been  calculated  from  specific  heat  determinations  made  at 
an  arbitrarily  selected  temperature.  When  this  temperature  is 
departed  from  for  the  specific  heat  determinations,  the  agreement  of 
the  atomic  heat  with  the  law  of  Dulong  and  Petit  entirely  disappears. 

G.  H.  M. 
Specific  Heats  of  Liquids.  By  M.  Langlots  (Compt.  rend.,  104, 
420 — 422). — The  author  has  defined  the  terms  enveloping  molecule 
and  secondary  molecule  in  a  previous  communication.  His  experiments 
on  the  heat  of  vaporisation  show  that  the  enveloping  molecule,  con- 
sidered by  itself,  behaves  as  a  true  liquid  molecule.  The  secondary 
molecules,  on  the  other  hand,  behave  like  gaseous  molecules,  and  con- 
sequently in  calculating  the  specific  heat  of  a  liquid,  it  is  merely 
necessary  to  calculate  the  heat  which  they  would  absorb  in  the  gaseous 
state  when  expanding  under  constant  pressure.  The  variations  in 
the  attraction  on  the  molecular  surface  are  so  small  within  a  com- 
paratively narrow  range  of  temperature,  that  they  may  be  neglected. 
When  the  temperature  of  an  enveloping  molecule  is  raised,  it  expe- 
riences an  alteratio!)  in  the  force  of  atomic  translation,  and  this  results 
in  an  oscillating  motion  with  absorption  of  a  quantity  of  heat,  which 
the  author  defines  as  the  heat  of  oscillation.  From  these  considei^- 
tions,  the  author  has  calculated  the  specific  heats  of  water,  carbon 
bisulphide,  chloroform,  carbon  tetrachloride,  ether,  ethyl  alcohol,  and 
acetone,  and  has  obtained  numbers  which  agree  closely  with  the 
actual  determinations  of  Regnault.  C.  H.  B. 


420 


ABSTRACTS   OF  CHEMICAL  PAPERS. 


Isomerism  of  Position.  By  A.  Colson  (Oompt.  rend.,  104,  428 
— 430). — The  author  has  determined  the  specific  heats  and  the  heats 
of  fusion  of  the  dibromo-,  dichloro-,  and  tetrachloro-xylenes  : — 


Dibromoparaxylene. . . 
Dibromortho-xylene  . . 
Dibromometaxylene  . . 

Dichloroparaxylene  . . 
Diclilorortho-xylene  . . 
Dichlorometaxylene  . . 

Tetrachloroparaxylene 
Tetrachlorortho-xyleue 
Paraxylene    


Sp.  heat. 

D. 

C  X  D. 

15—40°. 

15— 60^ 

0-180 
0-183 
0-184 

0-188 
0-190 
0-191 

2-012 
1-988 
1-959 

0-362 
0-363 
0-361 

0-282 
0-283 
0-295 

— 

1-417 
1-393 
1-370 

0-414 
0-394 
0-404 

— 

0-242 
0-24 

1-606 
1-601 

0-290 

0-288 

— 

— 

— 

— 

15-3 
15-4 
15-2 


17  0 
16-2 

14-7 
14-3 
14-4 


The  last  column  contains  the  values  obtained  by  multiplying  the 
molecular  weight  into  the  number  obtained  by  dividing  the  latent 
heat  by  the  absolute  temperature  of  fusion.  The  higher  values 
obtained  for  the  bromine-derivatives  may  be  due  to  their  greater 
instability,  or  to  the  fact  that  the  mean  specific  heat  (0'199)  used  in 
calculating  the  numbers  is  too  high.  If  the  results  can  be  generalised, 
it  follows  that  at  the  melting  points  the  difference  between  the 
entropy  of  the  liquid  and  solid  is  constant  for  all  isomerides  of  posi- 
tion. When  the  results  are  calculated  to  the  molecular  weights,  it  is 
found  that  this  difference  will  not  be  sensibly  altered  by  the  substitu- 
tion of  chlorine  for  hydrogen.  The  heat  of  fusion  L  is  connected 
with  the  temperature  t,  pressure^,  and  contraction  v' — v  by  the  equa- 
tion of  Clausius  and  Clapeyron : — 


278  +  t       425 


1     /  '  ^ 


dp 

~dt 


From  the  author's  results,  it   follows  that  for  isomerides  of  this 
kind  the  first  term  in  this  equation  is  constant,  and  hence 

t  =  K(v'  —  v)(p  —  po), 

or   the  temperature    of    fusion    increases    proportionally    with    the 
pressure. 


C.  H.  B. 


Determination  of  the  Constitution  of  Carbon-compounds 
from  Thermochemical  Data.  By  H.  E.  Armstrong  (Phil.  Mag. 
[5],  23,  73 — 109).— The  author  quotes  the  chief  results  obtained  by 
Thomsen  (Thermochem.  Unters.,  Bd.  iv)  in  the  determination  of  the 
heats  of  combustion  of  a  large  number  of  carbon-compounds,  and 
criticises  the  views  there  put  forward  with  reference  to  their  con- 
stitution.    In  Thomsen's  work,  all  the  heats  of  combustion  are  based 
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on  the  assnmption  that  the  substance  burned  is  in  the  state  of  gas 
at  18°,  and  that  the  products  are  gaseous  carbonic  anhydride  and 
liquid  water  at  that  temperature ;  before,  however,  these  data  can  be 
applied  to  the  determination  of  the  constitution  of  the  compounds 
themselves,  it  is  necessary  to  deduce  the  heat  of  combustion  of  gaseous 
atomic  carbon,  a  value  denoted  by  the  symbol /(Ci).  The  argument 
by  which  this  value, /(Ci),  is  estimated  by  Thomsen  is  as  follows  : — 
The  heat  of  combustion  of  carbon  in  its  compounds  is  greater  than 
that  of  amorphous  carbon,  and  the  average  value  obtained  by  the 
comparison  of  the  heats  of  combustion  of  compounds  differing  in  con- 
stitution by  one  or  more  atoms  of  carbon  is  121090  units  ;  these 
comparisons  are  instituted  between  a  saturated  and  an  unsaturated 
compound,  the  latter  being  formed  from  the  former  by  the  addition 
of  a  carbon-atom,  which,  it  is  usually  said,  becomes  doubly  linked 
with  another  carbon-atom.  Now,  if  carbonic  anhydride  were  capable 
of  combining  with  an  atom  of  carbon,  it  is  to  be  supposed  that  it 
would  form  an  unsaturated  compound  CO  !  CO,  bearing  the  same 
relation  to  it  that  ethylene  bears  to  methane,  and  that  the  heat  of 
combustion  of  this  compound  would  exceed  that  of  carbon  dioxide  by 
121090  units;  whence  it  follows  that  the  heat  of  combustion  of 
carbonic  anhydride  being  nil,  the  heat  of  combustion  of  the  pro- 
duct in  question  should  be  121090  units.  But  in  point  of  fact, 
2  mols.  of  carbonic  oxide  are  produced  by  assimilating  an  atom  of 
carbon  with  a  molecule  of  carbonic  anhydride,  the  double  linkage 
being  annulled  vs^hilst  the  volume  is  doubled.  In  the  act  of  expansion 
580  units  are  absorbed  ;  hence  the  heat  of  combustion  of  the  product 
of  the  union  of  an  atom  of  carbon  with  a  molecule  of  carbonic 
anhydride  exceeds  121090  units  by  the  amount  absorbed  in  the 
separation  of  do  ably-linked  carbon-atoms  (v^),  plus  580  units,  or 
/(Ci)  =  3  21090  -\-  v^  =  135920  -  580  =  135340  units;  whence  also 
02  =  14250  units. 

Very  important  conclusions  are  drawn  by  Thomsen  with  reference 
to  the  heat  developed  in  the  combinaton  of  carbon-atoms  by  one,  two, 
or  three  affinities  of  each,  that  is,  in  the  way  in  which  they  are 
assumed  to  be  associated  in  the  paraffins,  in  ethylene,  and  in  acetylene 
fespectively — these  values  are  severally  denoted  by  Vi,  v^,  and  v^. 
These  values  can  be  deduced  from  the  heat  of  formation  of  compounds 
containing  carbon-atoms  united  by  one,  two,  or  three  affinities,  as  the 
case  may  be,  by  employing  as  a  constant  the  heat  developed  by  the 
union  of  1  gram-molecule  of  hydrogen  with  gaseous  atomic  carbon. 
This  constant  (2r)  is  evaluated  thus:  the  heat  of  formation  of  methane, 
CH4,  at  constant  volume,  calculated  on  the  assumption  that  it  results 
from  the  combination  of  ordinary  hydrogen  with  gaseous  atomic 
carbon — of  2  hydrogen  molecules  with  1  carbon-aiom — is  59550  units  ; 
halving  this  number,  2r  is  found  to  be  29775  units.  With  regard 
to  the  value  of  V\,  the  heat  developed  in  the  formation  of  ethane, 
CaHe  (104160  units),  results  from  the  combination  of  3  hydrogen 
molecules  with  2  carbon-atoms,  and  of  these  carbon-atoms  with  each 
other  by  single  affinities  ;  hence,  (2C,3H.2)  =  3.2r  -f  -y,  =  104160  units 
.•.i?i  =  14835  units.  The  value  of  v^  has  already  been  determined  to 
be  14250  units,  whilst  that  of  v^  can  be  obtained  from  the  heats  of 
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formation  of  acetylene  (28990  units),  allylene  (74610  units),  and 
dipropargyl  (133080  units),  and  is  found  to  be  —81  units,  a  value  so 
small  that  it  can  be  neglected.  From  these  values,  it  follows  that  the 
same  amount  of  heat  is  developed  in  the  combination  of  carbon-atoms, 
whether  they  become  singly  or  doubly  linked — in  other  words,  there 
is  no  difference  between  these  modes  of  union — whilst  the  so-called 
treble  linking  of  carbon-atoms  is  unattended  with  the  development  of 
heat. 

In  addition  to  his  already  published  views  on  the  constitution  of 
benzene  (Abstr.,  1881,  89),  pyridine,  and  thiophen  (Abstr.,  1885,  1126), 
the  following  are  among  the  more  curious  conclusions  having  reference 
to  the  constitution  of  carbon-compounds  arrived  at  by  Thomson  by  the 
use  of  these  values  of  Vi,  v^,  and  Vz :  phenol  is  ranked  with  primary 
alcohols;  ethylene  oxide  is  in  reality  methylene  oxide,  CH2*0*CH2 ; 
aldehydes  are  unsaturated  substances  of  the  general  formula  R*C(OH); 
methylal  and  methyl  orthoformate  contain  hydroxyl  and  are  analogous 
to  alcohols  in  constitution ;  cyanogen  has  the  formula  N  .'  C  !  C  !  N, 
and  the  amines  are  compounds  of  pentad  nitrogen  ;  methylamine,  for 
example,  is  H2C  '.  NH3,  dimethylamine,  HjC  '.  NHoMe,  and  trimethyl- 
amine,  H2C  !  XHMeg,  although  aniline  is  found  to  be  Ph'NHa ;  the 
nitro-parafFms  are  nitroso-alcohols,  nitro-methane  being  formulated 
CH2*(ISrO)*OH  ;  and  finally  pyridine  is  not  analogous  in  constitution 
to  benzene. 

The  author  recalling  some  of  these  results,  and  noting  the  con- 
clusion that  Vi  =  ih — in  other  words  that  there  are  no  such  things  as 
double  bonds — and  that  V3  =  0,  namely,  that  in  acetylene  there  is  not 
even  a  single  bond  between  the  carbon-atoms,  adds  that  it  cannot  be 
admitted  by  chemists  that  ethylene  oxide  is  methylene  oxide,  whilst 
Thomson's  formulae  for  the  amines  are  altogether  improbable.  The 
method  of  proof  that  the  carbon-atoms  are  united  in  ethylene  oxide 
and  that  the  amines  have  the  constitution  usually  assigned  to  them,  is 
the  method  by  which  the  constitution  of  compounds  generally  is 
arrived  at,  and  results  obtained  by  this  method  would  have  to  be 
retained  in  some  instances  but  rejected  in  others  were  Thomson's 
views  adopted.  The  explanation  of  these  anomalous  results  is  most 
probably  to  be  found  in  the  view  that  the  true  heat  of  combustion  of 
gaseous  atomic  carbon  is  greater  than  135340  units.  Thomson's 
determination  of  this  value  involves  the  assumption  that  the  addition 
of  the  first  and  second  atom  of  oxygen  to  a  carbon- atom  involves  the 
development  of  the  same  amount  of  heat,  but  consideration  of  the 
properties  of  carbonic  oxide  (such  as  its  tendency  to  combine  with  but 
a  limited  number  of  other  substances,  and,  as  a  rule,  only  under 
special  conditions)  appears  to  favour  the  contrary  view  that,  of  the 
total  heat  developed  in  the  formation  of  carbonic  anhydride,  the 
larger  proportion  is  evolved  in  the  combination  of  the  carbon-atom 
with  a  single  oxygen-atom — in  other  words,  /(Ci)  =  135340  -f  x, 
where  x  has  probably  a  high  value. 

Among  the  results  independent  of  the  value  of  /(Ci),  Thomson 
finds  that  in  the  formation  of  haloid  derivatives  of  hydrocarbons, 
the  addition  of  a  single  atom  of  chlorine  to  methane,  for  example,  is 
attended   with   a   heat-evolution  of   only  13500   units;  that  of  tivo, 
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2.16500  units;  that  of  three,  13500  +  2.16500  units;  and  that  of 
four,  2 .  18500  +  2 .  16500  units.  Again,  among  the  alcohols,  the 
primary  are  found  to  have  the  highest,  and  the  isomeric  tertiary  the 
lowest  heats  of  combustion,  the  secondary  occupying  an  intermediate 
position.  These  resuhs  are  attributed  by  the  author  to  the  effect  of 
the  local  accumulation  of  negative  elements  in  the  molecule. 

W.  P.  W. 

Note  on  the  Foregoing  Communication.  By  S.  U.  Pickering 
(Phil.  Mag.  [5],  23,  109— 112).-The  author  points  out  that  if 
Thomson's  value  of  /(Ci)  be  erroneous,  the  only  meaning  then  attach- 
ing to  his  values  of  Vi,  Vo,  and  v^  will  be  that  they  are  the  differences 
between  their  actual  values.     Adopting  Armstrong's  view  that  /(Ci) 

=  135340  +  X,  it  is  shown  that  the  value  for  r  will  become  r  +  -, 

4 

while  those  of  Vi,  v^,  and  v^  will  be  converted  into  v^  +  -,  -^2  +  x,  and 

t'a  +  ^—,  respectively.     If,  as  is  most   probable,   x  represents  some 

Z 

number  considerably  larger  than  14000  units,  the  heat  developed  in  the 
union  of  two  carbon-atoms  will  be  very  nearly,  though  not  quite, 
proportional  to  the  number  of  bonds  by  which  they  are  united. 

Thomsen's  argument  that  the  aldehydic  radicle  consists  of  hydroxyl 
rests  on  the  fact  that  the  heat  of  formation  of  H*C  !  0  in  the 
aldehydes,  together  with  that  of  C  !  0  in  the  ketones,  was  found  to 
be  equal  to  that  of  0  !  C*OH  in  the  acids  ;  the  introduction  of  x, 
however,  destroys  this  equality,  for  the  sum  of  the  heat  of  formation 
of  the  aldehydic  and  ketonic  radicles  will  exceed  that  of  carboxyl 

by  -,  and  this  excess  renders  the  results  entirely  in  accordance  with 

the  generally  accepted  views  concerning  the  constitution  of  these  sub- 
stances. W.  P.  W. 

Criticism  of  Thomsen's  Theory  of  the  Heat  of  Formation  of 
Organic  Compounds.  By  J.  W.  Bruhl  (/.  'pr.  Chem.,  35,  181 — 
204,  and  209 — 236). — Starting  with  the  premise  that  conclusions 
drawn  from  experiments  undertaken  with,  the  object  of.  ascertaining 
the  molecular  structure  of  compounds  from  physical  considerations 
require,  for  the  present  at  least,  a  general  confirmation  from  chemical 
data,  since  this  question  has  been  studied  for  a  longer  time  and  to  a 
greater  degree  by  chemical  than  by  physical  methods,  the  author 
submits  that  such  conclusions  must  be  received  with  caution  when  they 
lead  to  constitutional  formulae  which  are  inexplicable,  having  regard 
to  the  methods  of  formation  and  the  chemical  properties  of  the  com- 
pounds concerned.  The  views  on  the  constitution  of  carbon-com- 
pounds put  forward  by  Thomson  {Thermochem .  Unters.,  Bd.  iv)  are  of 
this  nature  (compare  preceding  Abstracts),  and  the  author  criticises 
these  views  with  the  object  of  demonstrating  that  they  are  untrust- 
worthy and  based  on  fallacious  arguments. 

With   regard  to  the  calculation  of  the  fundamental   constant   Vz 
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{loc.  cif.),  it  IS  noted  that  Thomsen  assumes  without  any  experimental 
proof  that  the  union  of  gaseous  atomic  carbon  with  two  atoms  of 
oxygen  is  attended  with  the  development  of  twice  as  much  heat  as 
when  combination  ensues  with  one  atom  ;  and  further  that  the  value 
of  V2  =  14250  +  5000,  if  the  extreme  values  be  substituted  for  the 
mean  deduced  from  14  comparisons  of  the  heats  of  combustion  of 
saturated  and  unsaturated  compouds.  Moreover,  the  values  of  the 
fundamental  constants,  Vi  and  r,  and  the  conclusion  vi  =  v-^,  deduced 
in  the  first  instance  from  the  heat  of  formation  of  hydrocarbons,  are 
assumed  by  Thomsen  to  hold  for  all  classes  of  compounds,  and  on 
these  values  he  bases  his  theories  of  the  constitution  of  carbon-com- 
pounds, although  the  author  shows  that  assuming  Vi  and  r  constant, 
V2  lias  among  others  the  values  7500  units,  9590  units,  and  11110 
units  (deduced  from  the  heats  of  formation  of  allyl  and  ethyl  alcohols, 
the  ethers,  and  formates  respectively). 

The  method  adopted  by  the  author  in  his  criticism  is  well  illus- 
trated in  the  section  of  the  paper  devoted  to  the  consideration  of 
Thomsen's  views  of  the  constitution  of  aldehydes,  ketones,  acids,  and 
ethereal  salts.  Thomsen  deduces  the  heat  of  formation  of  COH 
(65400  units),  CO  (54250  units),  and  CO-OH  (119960  units),  by 
subtracting  from  the  heat  of  formation  of  the  aldehyde,  ketone,  or 
acid  the  amount  of  heat  assumed  to  be  developed  in  the  formation  of 
the  contained  hydrocarbon  radicle,  it  being  assumed  that  in  these 
compounds  Vi  =  14200.  and  r  =  15000  units  ;  and  since  65400  -j- 
54250  =  119650,  he  argues  that  the  aldehyde  radicle  contains 
hydroxyl,  thus  C*(OH).  No  evidence  is  offered  of  so  surprising  a 
conclusion,  and  with  the  same  right  that  Thomsen  argues  that  the 
group  CO  in  formic,  acetic  and  pi'opionic  acids  has  the  same  value  as 
CO  in  acetone,  the  author  submits  that  the  residue,  C(OH),  of  the 
acids  should  be  supposed  to  have  the  same  value  as  it  has  in  methyl, 
ethyl  and  propyl  alcohols,  that  is,  44600  units,  whence  119650  = 
44600  +  75050,  and  CO  =  75050  units.  But  even  if  Thomsen's 
unproved  assertion  that  the  heat  of  formation  of  the  CO -group  in 
the  ketones  and  acids  has  a  constant  value  =  54250  units  be  accepted, 
it  does  not  follow  that  because  in  this  case  the  heat  of  formation  of 
the  COH  residue  must  be  65400,  a  similar  value  to  that  already 
deduced  for  the  aldehyde  residue  from  inde]5endent  considerations, 
that  the  aldehyde  radicle  must  have  an  analogous  constitution  any 
more  than  a  similar  sp.  gr.,  boiling  point,  or  other  physical  property 
establishes  the  identity  of  two  compounds.  Adopting  Thomsen's 
value  that  the  heat  of  formation  of  the  aldehyde  radicle  =  65400  units, 
and  that  r  —  15000,  the  constitution  H-C  !  0  would  lead  to  a  value 
for  CO  =  50400  units,  a  value  not  very  different  from  that  of  CO  in 
acetone ;  that  the  value  should  be  exactly  the  same  even  in  one  and 
the  same  series  is  scarcely  to  be  expected :  for  example,  in  the  alcohols 
the  heat  of  formation  of  C(OH)  varies  between  41800  and  61600,  and 
in  the  acids  =  65400  units,  so  that  Thomsen's  view  that  the  aldehyde 
radicle  contains  hydroxyl  must  be  regarded  as  arbitrary. 

Passing  on  to  acetic  anhydride,  Thomsen  calculates  for  the  heat 
of  formation  of  the  group  0  '.  C'O'C  !  0,  the  value  165940  units, 
and,  inasmuch   as    165940  =  3 .  55310,   assumes    that    the   heats    of 
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formation  of  the  groups  C'O'C  and  C  !  0  are  identical.  But  as, 
in  the  case  of  the  ethers,  Thomsen  has  deduced  for  the  heat  of  forma- 
tion of  C'O'C  the  value  31500  units,  and  since  165940  =  31500  + 
2  .  67220,  the  heat  of  formation  of  C  .*  0  must  be  67220  units  instead  of 
55310 ;  hence  the  author  urges  that  the  fundamental  hypothesis  of  the 
thermal  constancy  of  the  affinity  between  carbon  and  oxygen  is  dis- 
proved, inasmach  as  the  heat  of  formation  of  the  group  C  !  O  or  C'O'C 
is  shown  to  be  variable.  Moreover,  comparing  Thomseu's  value  of  the 
heat  of  formation  of  the  group  C  i  0  in  ketones  and  acids,  54250  units 
with  the  value  of  this  group  in  carbonic  oxide  and  carbonic  anhydride 
which,  according  to  Thomsen's  fundamental  assumption,  must  be  67670 
units,  the  difference  between  these  values,  25  per  cent.,  is  irreconcilable 
with  the  hypothesis  on  which  the  whole  theory  is  based. 

With  regard  to  ethereal  salts,  the  author  severely  criticises  the' 
argument  by  wbich.  Thomsen  is  led  to  deduce  the  value  105000  units 
for  the  heat  of  formation  of  the  group  0  '.  C'O'C,  and  to  alter  the 
formulae  of  those  salts  in  which  there  is  a  marked  deviation  from  this 
average  value  ;  moreover,  it  is  pointed  out  that  the  formula  proposed 
for  ethyl  acetate,  OH'CHMe'CMe  '.  0,  and  calculated  from  the 
equation  7r  +  3^1  +  54250  +  65400  =  267250  (the  actual  value 
being  265910),  is  based  on  an  entirely  wrong  conception,  inasmuch  as 
Thomsen's  proposed  formula  for  the  aldehyde   radicle  is  ll'C(OH). 

This  radicle  is  not  present  in  the  proposed  formula  for  ethyl  acetate, 
and  as  a  compound  of  the  formula  given  would  most  probably  re- 
semble a  secondary  alcohol,  the  value  of  the  heat  of  formation  of 
C(OH)  in  isopropyl  alcohol,  namely,  50710  units,  ought  to  be  substituted 
for  65400,  giving  a  total  252560,  which  in  nowise  agrees  with  the  expe- 
I'imental  results.  Criticising  in  a  similar  manner  Thomsen's  views 
with  regard  to  the  molecular  structure  of  the  other  classes  of  carbon- 
compounds,  for  details  of  which  the  paper  must  be  consulted,  the 
author  concludes  that  they  cannot  be  maintained,  and  finally  calls 
attention  to  the  controversy  which  has  arisen  as  to  the  correctness  of 
Thomsen's  value  for  the  heat  of  combustion  of  benzene. 

W.  P.  W. 

Thomsen's  Investigations.  By  F.  Stohmann  (/.  pr.  Ghem.  [2], 
35,  136 — 141  ;  compare  Abstr.,  1886,  812). — In  determining  the  heat 
of  combustion  of  liquid  ethyl  ether  the  mean  8805  cal.  per  gram  or 
651570  per  gram-mol.  was  obtained.  Thomsen  obtained  the  number 
660200  cal.  as  the  mean  of  the  series  of  experiments  in  which  the 
ether  was  burnt  partly  as  vapour  mixed  with  air,  partly  in  a  universal 
burner  as  vapour  at  22°.  Thomsen's  number  when  corrected  gives 
652830  cal. 

A  second  series  of  experiments  is  described  in  which  the  ether  is 
burnt  as  gas  at  17*^  in  a  current  of  oxygen  by  the  method  employed 
for  burning  benzene  vapour  (/.  pr.  Ghem.  [2],  33,  256).  The  mean 
number  8921  cal.  per  gram,  equal  to  660175  cal.  per  gram-mol.,  was 
obtained.  Thomsen  found  the  heat  of  combustion  of  ether  at  18°  to 
be  659600  cal.  These  experiments  show  that  the  author  and  Thomsen 
obtain  concordant  results  when  working  under  the  same  conditions. 

The  author  still  maintains  that   the  higher  numbers  obtained  by 
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Thomsen  are  due  to  heat  cari-ied  over  from  the  burner  to  the  calori- 
meter (Abstr.,  1886,  409),  and  suggests  that  the  error  in  the  case  of 
benzene  being  11,400  cal.,  the  errors  in  the  case  of  substances  which 
have  to  be  heated  at  116°  and  higher  must  be  still  greater. 

N.  H.  M. 

Alcoholates  of  Sodium  Glyceroxide.  By  De  Forcrand  (Gompt. 
rend.,  104,  291 — 294). — If  a  concentrated  solution  of  sodium  meth- 
oxide  in  absolute  methyl  alcohol  is  mixed  with  an  equivalent  quantity 
of  glycerol,  the  mixture  deposits  an  alcoholate  of  sodium  glyceroxide, 
C3H6(OH)2*ONa  +  MeOH,  in  very  deliquescent,  white  needles,  which 
lose  the  whole  of  their  methyl  alcohol  when  heated  at  120°  in  a 
current  of  dry  hydrogen.  It  dissolves  in  methyl  alcohol  to  the 
extent  of  120  grams  per  litre  at  15°.  Heat  of  dissolution  in  water 
at  16°  =  -2-00  cal. 

C3H5(OH)3  liq.   +   ISTaHO  solid   +  MeOH 

liq.  =  H,0  solid  +  C3H5(OH)2-ON'a,MeOH 

solid develops  +17*06  cal. 

C3H5(OH)2-ONa    solid    +    MeOH    liq.     = 

C3H5(OH)/ON'a,MeOH  solid    „         +  5'04    „ 

C3H5(OH)3  4-  MeONa  diss,  in  vMeOB.  liq. 

=  C3H5(OH)2-0:N'a,MeOH  solid   pptd.  in 

nMeOHliq „         +   073    „ 

C3H5(OH)3  +  MeONa  diss,  in  wMeOH  liq. 

=  C3H5(OH)2-ONa  solid  +  (n  +  l)MeOH 

liq absorbs    —    442    ,, 

It  is  evident  that  as  in  the  case  of  the  ethyl  alcoholate  the  forma- 
tion of  the  alcoholate  is  exothermic  whilst  that  of  the  glyceroxide 
alone  would  be  endothermic.  The  thermal  disturbances  which  accom- 
pany the  four  corresponding  reactions  in  the  case  of  the  ethyl  alco- 
holate are  respectively, 

+  16-60  +4-58  +3-92  -0-63. 

The  ethyl  alcoholate  of  sodium  glyceroxide  dissolves  in  ethyl  alcohol 
to  the  extent  of  13  grams  per  litre  at  lf5°. 

The  propyl  alcoholate,  C3H5(OH)2*ON'a,PrOH,  is  obtained  in  a  similar 
manner ;  one  litre  of  propyl  alcohol  dissolves  7  grams  at  15°.  Heat 
of  dissolution  in  water  =  — 0"57  cal.  The  thermal  disturbances 
corresponding  with  the  four  reactions  already  given  are  respectively, 

+  1669  +4-67  +6-10  1-65  cal. 

The  isobutyl  alcoholate  is  obtained  in  the  same  way ;  one  litre  of 
isobutyl  alcohol  dissolves  46  grams  at  15°.  Heat  of  dissolution 
in  water  =  +1*23  cal.  The  thermal  disturbances  corresponding  with 
the  four  reactions  are  respectively, 

+  14-73  +2-71  +14-89  -  x  +12-41  -  x, 

where  x  is  the  heat  of  dissolution  of  sodium  isobutyl  oxide  in  excess 
of  isobutyl  alcohol,  which  has  not  been  determined,  but  is  in  all  proba- 
bility between  +10  and  +12  cal. 
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The  amyl  alcoholate  dissolves  in  amyl  alcohol  to  the  exteut  of 
28  grams  per  litre  at  15°.  Heat  of  dissolution  in  water  +0"99  cal. 
The  thermal  disturbances  corresponding  with  the  four  reactions  are 

+  14-82  +2-80  +15-02  -  x  +12-41  -  x, 

where  x  has  the  same  signification  as  in  the  case  of  the  isobutyl  com- 
pound. C.  H.  B. 

Alcoholates  of  Potassium  Glyceroxide.  By  De  Forcrand 
(Compt.  rend.,  104,  361 — 364). — These  alcoholates  are  compounds  of 
potassium  glyceroxide,  C3H7O3K,  with  one  molecule  of  an  alcohol  of 
the  paraffin  series.  They  are  obtained  by  adding  one  molecule  of 
glycerol  to  a  solution  of  one  molecule  of  the  potassium  alkyl  oxide  in 
the  corresponding  alcohol.  The  following  table  gives  the  heats  of 
dissolution  of  the  alcoholates  in  water,  the  thermal  disturbances  cor- 
responding respectively  with  the  following  reactions  : — 

(I.)  C3H8O3  liq.  +  HOK  solid  +  ROH  liq.  =  H2O  solid  + 

C3H703K,ROH  solid. 

(2.)  CsH^OaK  solid  +  ROH  liq.  =  CaH^O.KjROH  solid. 

(3.)  C3H8O3  liq.  +  ROK  diss,  in  nUOK  liq.  =  C3H703K,ROH 

solid  +  r^ROH  liq. 

(4.)   C3H8O3  liq.  +  ROK  diss,  in  j^ROH  liq.  =  C3H7O3K  solid 

+  (w  +  1)R0H  liq. 

and  the  amount  of  the  alcoholate  dissolved  by  one  litre  of  the  corre- 
sponding alcohol. 


Heat  of 

1. 

2. 

3. 

4. 

Solu- 

dissolution. 

biHty. 

cal. 

grams. 

Methyl 

alcoholate . . 

-1-48 

+ 19  -49 

+  3-65 

+  2-54 

-1-22 

400 

Etlijl 

>>         •  * 

— 

+  18-53 

+  2-69 

+  3-17 

+  0-46 

187 

Propyl 

j>         •  • 

-0-67 

+  19-60 

+  3-76 

+  5-79 

+  1-89 

158 

Amyl 

»         •  • 

+  1-05 

+ 17  -62 

+  1-78 

+  6-28 

+  4-47 

40 

Isobutyl  alcohol  forms  no  alcoholate  with  potassium  glyceroxide ; 
v/ith  this  exception,  all  the  monhydric  alcohols  behave  in  the  same 
way.  The  formation  of  the  alcoholate  is  exothermic,  but  the  quantity 
of  heat  developed,  with  the  same  metallic  derivative,  decreases  as  the 
molecular  weight  of  the  alcohol  increases.  For  the  same  alcoholate, 
the  heat  developed  diminishes  as  the  atomic  weight  of  the  metal  in  the 
glyceroxide  increases.  The  solubility  of  the  alcoholates  in  the  corre- 
sponding alcohol  also  diminishes  as  the  molecular  weight  increases. 

C.  H.  B. 

Heat  Equivalents  of  the  Homologues  of  Benzene.  By  F. 
Stohmann,  p.  Rodatz,  and  W.  Herzbi^rg  (/.  pr.  Chem.  [2],  35, 
40 — 42). — These    investigations    presented    considerable    difficulties 

2/2 
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which  made  it  desirable  to  check  the  results  of  observations,  the 
difficulties  being  principally  due  to  the  impurity  of  the  substances 
employed  although  subjected  to  repeated  fractional  distillation. 
Beuzene  constitutes  an  exception,  as  it  may  be  purified  by  fractional 
solidification.  The  results  of  combustion  of  the  successive  homologues 
show  such  inconstancy  of  difference  that  it  can  only  be  accounted  for 
by  impurity  of  the  hydrocarbon  employed.  The  results  are,  however, 
capable  of  being  checked  by  comparing  them  with  those  obtained  by 
calculation  from  three  distinct  methods,  namely: — (1)  Starting  from 
benzene  and  employing  the  formula  x  =■  —  H  -\-  CH3  +  156000  cal.  ; 
(2)  from  the  mean  values  obtained  for  the  liquid  phenols  from  the 
formula  CeHe  =  CeHs'OH  +  53600  cal. ;  and  (3)  from  the  mean  value 
of  the  phenol  ethers  according  to  the  formula  CeHe  =  CeHg'O'CH  — 
121700  cal.  The  mean  results  obtained  from  these  calculations  agree 
within  0*6  per  cent,  with  those  obtained  by  experiment. 

Calculated.  Found. 

Benzene 779-5  cal.  779*5  cal. 

Toluene   935-6     „  933-8     „ 

Xylene 10914     „  1084-2     „ 

Cumenes 1247-7     „  1251*7     „ 

Cymenes 1404-8     „  1401-6     „ 

A.  H.  F. 

Heat  Equivalent  of  Ethers  of  the  Phenol  Series.  By  F. 
Stohmann,  p.  Rodatz,  and  W.  Herzberg  (/.  pr.  Ghem.  [2],  35, 
22 — 39). — 1.  Phenol  Ethers. — a.  Aniso'il,  OFhMe.  This  was  rectified 
by  a  distillation  between  152°  and  153°,  the  pressure  being  about 
755  mm.  Five  determinations  were  made  of  the  heat  of  combustion, 
giving  mean  values  of  8345  cal.  per  gram,  or  901282  cal.  per 
molecular  equivalent,  h.  PhenetoU,  OI^h¥if,  rectified  between  166-5° 
and  167-5°.  A  mean  of  nine  determinations  gave  the  heat  of  combus- 
tion as  8666  cal.  per  gram,  or  1057225  per  molecular  equivalent. 
c.  Phenyl  propyl  ether,  OPhPra.  This  was  made  by  distilling 
together  normal  propyl  bromide  with  alcoholic  solution  of  potassium 
phenoxide,  separating  the  product  subsequently  from  water,  washing 
with  aqueous  potash,  drying,  and  redistilling.  The  boiling  point  was 
then  constant  at  185-2°  under  normal  pressure,  and  the  ether  so 
obtained  gave  8922  cal.  per  gram,  or  1213426  per  molecular  equiva- 
lent. Experiments  were  made  on  higher  members  of  the  series,  but 
not  with  sufficiently  concordant  results  for  figures  to  be  given. 

2.  Cresol  Ethers. — Two  of  these  were  examined,  namely,  meta- 
cresyl  methyl  ether,  C7H7'OMe,  and  paracresyl  ethyl  ether,  CTHv'OEt, 
and  were  found  to  have  heat-equivalents  almost  identical  with  their 
isomerides  of  the  previous  group,  namely,  8666  and  8920  cal. 
respectively. 

3.  Xylenol  Ethers. — Two  of  these  were  examined,  namely,  xylyl 
methyl  ether  (1  :  3)  and  xylyl  ethyl  ether  (1:4). 

4.  Two  thymyl  ethers  were  experimented  on,  and  finally  two  ethers 
obtained  by  substitution  of  methyl  for  hydrogen  in  resorcinol  and 
quinol. 

Comparison  of  the  results  for  this  series  of  ethers  shows  that  the 
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introduction  of  a  methyl-group  corresponds  with  an  increase  of 
155900  cal.,  whether  the  methyl-group  enters  the  phenyl-  or  the 
methyl-group.  Also  the  heat  of  formation  is  found  to  rise  uniformly 
by  7100  cal.  for  each  successive  homologue. 

These  results  agree  closely  with  those  obtained  from  examination 
of  allied  groups,  namely,  the  alcohols  and  the  phenols ;  the  former 
giving  156163  cal.  the  latter  156356  cal.  as  the  equivalent  of  the 
methyl-group. 

From  these  experiments,  calculations  were  made  on  the  heat  value 
of  the  methoxyl-group  in  these  ethers  (^  =  —  H  -|-  OCH3)  ;  thus, 
for  liquid  benzene  779530  cal.,  for  phenyl  methyl  ether  901282,  and 
for  dimethylresorcinol  1022966  cal.,  these  corresponding  with  succes- 
sive additions  of  CHo'O,  of  which  the  equivalent  is  121718  cal. 

The  latter  part  of  the  paper  is  concerned  with  deductions  from  the 
foregoing  experimental  results.  First  it  is  observed  that  similarly 
constituted  isomeric  substances  have  practically  the  same  heat-equiva- 
lent, for  instance,  resorcinol,  catechol,  and  quinol ;  or  the  ortho-,  meta-, 
and  para-cresols.  Secondly,  it  is  seen  that  isomerides  if  belonging  to 
different  chemical  groups  have  markedly  different  heat-equivalents  ; 
thus  the  heat-equivalent  of  phenyl  methyl  ether  is  901282  cal.,  whilst 
that  of  any  one  of  the  metameric  cresols  is  882288  cal.  Similar 
results  were  obtained  for  other  metameric  bodies. 

Finally  the  heat  of  formation  of  the  phenyl  ethers  was  calculated  by 
subtracting  the  sum  of  the  heat-equivalent  of  one  molecule  of  phenol 
and  of  alkyl  alcohol  from  that  of  the  ether.  Calculated  in  this  way, 
the  values  for  the  different  homologous  and  isomeric  ethers  were  found 
to  be  practically  constant,  and  equal  to  —6720  cal.  Slight  differences 
tor  two  of  these  ethers  are  accounted  for  by  the  difference  falling  well 
within  the  limits  of  experimental  error,  considering  the  nature  of  the 
calorimetric  method  employed. 

The  ethers  of  dihydroxybenzenes  give  similar  results,  the  calcu- 
lation, however,  being  somewhat  complicated  by  the  difference  of 
physical  condition  of  the  reacting  substancee  and  the  product.  Di- 
methylresorcinol gives  —6824,  and  dimethylquinol  —3412  cal.  for 
their  heat  of  formation.  A.  H.  F. 

Relation  between  the  Critical  Temperatures  of  Substances 
and  their  Thermal  Expansions  as  Liquids.  By  T.  E.  Thorpe 
and  A.  W.  RiJCKER  {Phil.  Mag.  [5],  21,  431—434),  and  by  A.  Bartoli 
and  E.  Stracciati  {ibid.,  533 — 534). — Controversial  papers  in  relation 
to  Mendeleff's  formula  (compare  Thorpe  and  Riicker,  Trans.,  1884, 135). 

Specific  Heats  of  the  Vapours  of  Acetic  Acid  and  Nitrogen 
Tetroxide.  By  R.  Threlfall  (Phil.  Mag.  [5],  23,  223—224).— 
The  author  contends  that  the  values  obtained  by  Berthelot  and  Ogier 
for  the  specific  heats  of  vapours  of  acetic  acid  and  nitrogen  tetroxide 
(Abstr,,  1883,  6)  support  the  theory  of  the  dissociation  of  these 
gases.  He  further  compares  the  specific  heats  of  these  vapours  where 
the  temperature  coefficient  is  large  with  those  of  nitrous  oxide  and 
carbonic  anhydride  where  the  temperature  coefficient  is  small,  and 
argues  that  the  usual  formula)  for  these  gases  only  expresses  the  con- 
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stitution  of  the  large  majority  of  the  molecules,  whilst  others  of 
greater  and  less  complexity  also  exist.  With  rise  of  temperature, 
dissociation  proceeds,  and  an  increased  absorption  of  heat  takes  place. 

H.  K.  T. 

Influence  of  Change  of  Condition  from  the  Liquid  to  the 
Solid  State  on  Vapour-pressure.  By  W.  Ramsay  and  S.  Young 
{Phil.  Mag.,  23,  61— 68).— Fischer  {Ann.  GUm.  Phys.  [2],  28,  400) 
has  stated  that  although  he  found  the  pressure  of  vapour  in  presence 
of  water  and  in  presence  of  ice  identical  at  the  melting-point  of  the 
latter,  yet  this  was  not  the  case  with  benzene.  The  authors  have 
found  that  Fischer's  statement,  which  is  opposed  to  the  second  law 
of  thermodynamics,  is  based  on  a  wrong  interpretation  of  his  own 
results ;  for  Fischer  applied  a  formula  of  the  form  p  =:  a  -\-  ht 
+  cf,  which  is  not  adapted  to  express  the  relations  of  the  tem- 
peratures and  pressures  of  saturated  vapours,  instead  of  the 
formula  devised  by  Biot  and  employed  by  Regnault,  _p  =  a  -f  &a'  -f- 
c^^j  and,  moreover,  did  not  make  use  of  his  own  results  at  low  tem- 
peratures. On  recalculating  from  Fischer's  results  by  means  of  the 
latter  formula  the  vapour-pressure  of  liquid  and  solid  benzene  at  the 
melting  point  of  the  latter,  it  is  evident  that  the  values  are  identical. 
The  authors  have  also  redetermined  these  constants  for  benzene,  and 
confirm  Fischer's  results  as  regards  the  liquid ;  but  their  results  do 
not  quite  agree  with  Fischer's  as  regards  the  solid.  By  making  use  of 
Kegnault  and  Schifl's  determinations  of  the  heat  of  volatilisation  of 
benzene,  Petersen  and  Widmann's  and  Fischer's  number  for  the  heat 
of  fusion  of  solid  benzene,  Schiff's  formula  to  express  the  specific 
heat  of  liquid  benzene,  and  Fischer's  determination  of  the  specific  heat 
of  solid  benzene,  it  is  possible  to  bring  a  check  to  bear  on  the  value 
of  Fischer's  and  the  authors'  experiments.  The  result  proves  that 
the  balance  of  evidence  is  in  favour  of  the  authors'  determinations  of 
the  pressures  of  benzene  vapour  in  contact  with  the  solid. 

W.  R. 

Nature  of  Liquids,  as  shown  by  a  Study  of  the  Thermal 
Properties  of  Stable  and  Dissociable  Substances.  By  W.  Ramsay 
and  S.  Young  {Phil.  Mag.,  23,  129— 138).— The  authors  refer  to 
previous  memoirs  {Phil.  Trans.,  i,  1884  and  1886,  and  Chem.  Soc. 
Trans.,  1886,  790),  in  which  they  have  shown  that  whilst  the  density  of 
the  saturated  vapours  of  stable  substances,  such  as  ethyl  alcohol  and 
ethyl  ether,  becomes  normal  at  low  temperatures  and  correspondingly 
low  pressures,  those  of  acetic  acid,  and,  as  is  shown  by  results  lately 
published  by  the  Messrs.  Natanson,  also  those  of  nitric  peroxide,  increase 
with  fall  of  temperature.  It  is  held  by  many  chemists  that  gaseous 
molecules,  in  changing  to  liquid,  form  molecular  groups  of  definite 
complexity,  exercising  cohesive  attraction  on  each  other ;  on  the  other 
hand,  it  is  conceivable  that  the  liquid  condition  is  a  purely  physical 
one,  and  that  a  liquid  consists  of  molecules  similar  in  every  respect 
to  those  of  a  gas,  but,  owing  to  their  closer  proximity,  exhibiting 
only  that  form  of  attraction  known  as  cohesion.  The  arguments 
which  have  led  the  authors  to  adopt  the  latter  view  as  correct  are, 
that  it  is  difficult  to  conceive  that  the  rise  of  density  of  the  saturated 
vapour  of  acetic  acid,  both  at  high  and  at  low  temperatures,  can  be 
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due  to  the  same  cause,  for  at  higli  temperatures  the  conditions  are 
unfavourable  to  chemical  combination,  but  owing  to  the  necessarily 
high  pressure,  the  molecules  are  in  close  proximity,  and  the  substance 
exhibits  a  high  vapour-density  ;  whereas  at  low  temperatures  the  con- 
ditions are  favourable  to  chemical  combination,  whilst  the  molecules, 
owing  to  the  corresponding  low  pressures,  are  very  far  apart ;  so  that 
cohesive  attraction  is  out  of  the  question.  With  alcohol  and  ether,  a 
rise  of  density  does  not  accompany  fall  of  temperature ;  but  at  high 
temperatures  they  exhibit  that  rise  of  density  common  to  all  substances, 
stable  or  dissociable.  Hence  it  is  argued  that  there  is  no  combination 
of  the  nature  termed  "  chemical,"  that  is  elective,  in  the  case  of  stable 
liquids;  each  molecule  exerts  cohesive  attraction  on  all  within  its 
iufluence,  but  does  not  single  out  any  small  number  of  other  molecules 
with  which  to  combine.  The  authors  also  call  attention  to  the  fact 
observed  by  them  that  while  the  vapour  and  liquid  of  a  stable  sub- 
stance exist  in  a  closed  space  in  presence  of  each  other,  pressure  remains 
absolutely  constant  through  the  widest  possible  changes  of  volume ; 
but  with  dissociable  substances  the  pressure  rises  somewhat  as  volume 
is  decreased,  thereby  revealing  the  partial  formation  of  more  com- 
plex molecules  during  the  act  of  condensation.  It  is  shown  that  the 
thermodynamical  formula  suggested  by  Willard  Gibbs  to  represent 
tlie  dependence  of  dissociation  on  pressure  and  temperature,  does  not 
represent  facts  at  high  temperatures  in  the  case  of  acetic  acid.  The 
conclusion  at  which  the  authors  arrive  is  that  the  difference  between 
liquids  and  gases  is  one  of  degree,  not  of  kind;  is  quantitative,  and 
not  qualitative.  W.  R. 

Apparatus  for  Determining  Vapour-densities.  By  G.  Dyson 
(Ghem.  News,  55,  88). — The  apparatus  described  is  a  modification  of 
Victor  Meyer's  apparatus,  and  is  arranged,  by  means  of  a  manometer 
attached  to  it,  to  read  the  pressure  produced  by  the  volatilisation  of  a 
known  weight  of  substance  in  a  space  of  known  capacity. 

D.  A.  L. 

Thermodynamics  and  Chemistry.  By  H.  Le  Chatelier  {B2dl. 
Soc.  Chim.,  46,  7'S7 — 74:Q). — The  writer  considers  the  conditions  of 
equilibrium  of  a  gaseous  mixture,  such  as  a  mixture  of  hydrogen,  oxy- 
gen, and  water  at  temperatures  and  pressures  such  that  the  water  is 
partially  dissociated.  If  we  denote  by  N  the  number  of  molecular 
weights  of  the  various  substances  existing  in  the  mixture,  this  number 
will  be  a  measure  of  the  degree  of  dissociation,  and  will  depend  on  two 
other  quantities  only,  namely,  the  pressure  P  and  the  temperature  T. 
Between  these  three  quantities,  there  must  exist  a  relation  of  the  form 
F(N,P,T)  =  0,  which  is  the  law  of  equilibrium  of  the  system  under 
consideration.  The  form  of  this  function  cannot  be  directly  deter- 
mined, but  if  we  suppose  a  surface  to  be  described  representing  the 
nature  of  the  function  for  any  particular  system,  then  the  sections 
of  this  surface  made  by  three  planes  perpendicular  to  each  of  the 
coordinate  axes  respectively,  will  give  us  three  distinct  curves.  The 
one  in  which  the  temperature  remains  constant  is  an  isothermal^  that 
in  which  the  pressure  is  constant  is  an  isobar,  and  the  third  is  a  curve 
of  equal  dlssoaatiun.     \iy  applying  the  second  law  of  thermodynamics 
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and  assaming"  the  correctness  of  Boyle's  and  Gay-Lussac's  liws,  the 
author  obtains  the  differential  equation  to  the  curves  of  equal  disso- 
ciation, and  points  out  that  the  equation  contains  no  coefficient 
depending  on  the  proportions  of  the  substances  initially  present  in  the 
mixture. 

It  also  appears  that  the  sign  of  the  change  of  pressure  consequent 
on  elevation  of  temperature  depends  on  the  sign  of  the  latent  heat  of 
reaction  of  the  system. 

In  general,  it  is  easy  to  calculate  or  study  experimentally  the  equa- 
tions to  the  isothermals  and  isobars  ;  and  when  these  are  known,  the 
form  of  the  function  can  be  determined.  The  author  applies  this 
method  to  several  cases,  including  saturated  vapours,  liquids  in 
presence  of  soluble  gases,  and  the  dissociation  of  gaseous  mixtures. 
In  many  cases  (for  instance,  the  vapour-tension  of  mixed  liquids),  the 
forms  of  the  isothermals  are  not  known  with  sufficient  accuracy  to 
admit  of  calculation.  The  author  criticises  severely  the  manner  in 
which  the  principles  of  thermodynamics  have  been  applied  by  some 
writers  to  the  study  of  chemical  phenomena,  and  points  out  the  uncer- 
tainty of  the  assumption  made  in  W.  Gibbs's  mathematical  theory, 
namely,  that  the  entropy  of  a  mixture  of  gases  is  equal  to  the  sum 
of  the  entropies  of  its  constituents.  L.  T.  T. 

Representation  of  the  Connection  between  the  Gaseous 
and  Liquid  States  of  Matter  by  Isopyknics.  By  S.  v.  Wroblewski 
(Ann.  Phys.  Chem.  [2],  29,428 — 451).— All  former  researches  on  this 
subject  were  based  on  investigations  of  the  isothermal,  a  curve  which 
gives  the  relation  between  pressure  and  volume  at  different  tempera- 
tures. Jamin  (Abstr.,  1884,  5)  has  recently  substituted  for  volume 
its  reciprocal  densitj^  The  author  proposes  the  following  : — Suppose 
a  mass  of  gas  or  liquid  of  any  definite  density  ;  when  the  tempera- 
ture is  changed,  the  pressure  must  also  be  changed  in  order  to  keep 
the  density  constant.  The  curves  which  represent  the  relation 
between  pressure  and  temperature  for  different  densities  are  named 
isopyknics  (from  lao',-  -rrvKi^of).  If  a  system,  of  such  curves  be  drawn 
for  any  homogeneous  isotropic  substance,  these  curves  can  nowhere 
intersect  each  other. 

Such  a  system  has  been  constructed  by  the  author  for  carbonic  acid 
by  means  of  Sarrau's  formula  (Abstr.,  1886,  203),  which  is  taken  as 
most  nearly  representing  the  experimental  results.  The  curve  corre- 
sponding to  density  d,  of  which  the  values  of  T  (absolute  tempera- 
ture) are  abscisssB,  and  of  p  (pressure  in  atmospheres)  ordinates,  is 
called  for  brevity  the  isopyknic  d.  A  diagram  is  given  showing  the 
course  of  the  isopyknics  from  d  =  0'025  to  d  =  L*2  for  temperatures 
up  to  T  =  370°  and  j?  =  400  atmospheres;  and  on  the  same  diagram 
is  drawn  the  curve  of  minimum  values  of  pv.  For  temperatures 
below  30°,  this  is  of  course  identical  with  the  curve  of  liquefaction. 
This  portion  has  been  calculated  from  the  data  of  Regnault  and  of 
Pictet  (Ann.  Chim.  Fhys.  [5],  13,  213) ;  it  is  slightly  convex 
towards  the  axis  of  temperature.  The  upper  part  of  the  curve, 
which  is  slightly  concave  towards  the  axis  of  T,  has  been  calculated 
from  the  experiments  of  Amagat  (ibid.  [5],  22,  374)  from  35°  to  100°. 
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There  is  thus  a  gap  in  the  middle  of  this  curve  (named  by  the  author 
"  principal  curve ")  for  which  observations  are  either  wanting  or 
untrustworthy  ;  and  here  the  point  of  inflection  would  evidently  occur. 
The  general  aspect  of  this  curve  is  that  of  a  slightly  wavy  line,  from 
vaiious  points  along  which  the  isopyknics  radiate ;  those  proceeding 
from  the  lowest  points  being  nearly  parallel  to  the  axes,  and  those 
from  the  critical  point  onwards  being  nearly  parallel  to  the  principal 
curve.     Inspection  of  the  diagram  leads  to  some  new  conclusions. 

Sarrau's  equation  gives  good  results  for  the  higher  pressures,  but  is 
unusable  in  the  neighbourhood  of  the  curve  of  liquefaction,  since  here 
it  allows  the  isopyknics  to  pass  through  and  intersect  each  other.  The 
true  course  of  an  isopyknic  would  probably  be  that  it  would  bend 
slightly  on  approaching  the  curve  of  liquefaction  and  thenceforward 
run  downwards  close  beside  it.  Thus  all  isopyknics  should  collect  into 
a  bundle  in  this  region.  Such  a  course,  however,  is  not  indicated  by 
Sarrau's  equation.  In  the  neighbourhood  of  the  critical  point,  the 
densities  of  liquid  carbonic  acid  measured  by  Andreew  (Annalen, 
110,  1)  are  much  higher  than  those  calculated  by  Sarrau.  Although 
Andreew's  observations  are  untrustworthy,  it  is  probable  that  here 
Sarrau's  values  are  too  low.  In  other  cases,  too,  Sarrau's  equation 
leads  to  impossible  results. 

By  moving  along  an  ordinate  in  the  diagram,  we  change  from  one 
isopyknic  to  another  by  simple  change  of  pressure  ;  but  by  moving 
along  an  abscissa  the  same  thing  is  effected  by  change  of  temperature. 
Thus  the  passage  from  one  isopyknic  to  another  in  a  vertical  or  a 
horizontal  direction  gives  a  conception  of  the  compressibility  of  the 
substance,  or  of  its  expansion  by  heat. 

Now,  according  to  Andrews'  conception,  everything  on  the  diagram 
above  the  curve  of  liquefaction,  and  within  the  ordinate  of  so-called 
"critical  temperature,"  indicates  liquid;  everything  outside  these 
limits,  gas.  The  author  believes,  however,  that  the  two  states 
are  separated,  not  by  the  ordinate  in  question,  but  by  the  principal 
curve,  or  the  curve  j^w  =  minimum.  Everything  below  this  indicates 
gas;  everything  above  it,  liquid.     His  reasons  are  as  follows. 

In  the  first  place,  the  rate  of  change  of  density  with  pressure 
(c^i  —  d)/(pi  —  p)  when  dp  and  dip^  refer  to  neighbouring  isopyknics, 
changes  uniformly  from  below  upwards,  whether  to  right  or  left  of 
the  ordinate  of  critical  temperature.  The  values  of  this  quotient  for 
different  absolute  temperatures  are  given  in  a  table,  and  in  each  case 
they  first  increase,  then  reach  a  maximum,  and  then  begin  to  decrease. 
If  the  curves  of  equal  values  of  (di  —  d)/{pi  —  p)  are  drawn,  they 
are,  like  the  principal  curve,  convex  below  and  concave  above,  towards 
the  axis  of  temperature.  So  also  over  the  whole  diagram  this 
quotient  slowly  diminishes  with  increase  of  temperature. 

Again,  the  coefficient  of  compressibility,  K  =  -.— -,  has  con- 

V  p2  —  pi 
stantly  diminishing  values  for  increase  of  temperature,  when  always 
calculated  between  neighbouring  isopyknics ;  but  constantly  increas- 
ing values  for  increasing  temperature  when  the  pressure  is  kept 
constant.  Carbonic  anhydride  is  thus  more  compressible  at  high 
than  at  low  temperatures.     And,  finally,  the  coefficient  of  expansion 
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by  heat  {d  —  di)/di(ti  —  t)  under  different  pressures  points  to  no 
specific  difference  between  the  regions  on  each  side  of  the  critical 
ordinate.  In  no  case,  therefore,  is  any  discontinuity  observed  at  this 
ordinate.  It  has  then  no  special  significance,  and  the  conception  of 
critical  temperature  as  that  above  which  liquefaction  of  a  gas  is  im- 
possible is  erroneous  and  only  an  obstacle  to  progress.  The  same  is 
true  of  Mendeleeff's  conception  (0.  E.  Meyer,  Kinetische  Theorie  der 
Gase,  p.  64). 

Andrews'  conception  was  based  on  the  absence  of  a  meniscus  at 
any  temperature  above  30'92°  and  the  forms  of  the  isothermals.  But, 
as  Jamin  has  pointed  out,  the  absence  of  the  meniscus  is  simply  due 
to  the  approximately  equal  densities  of  the  gas  and  liquid  at  the 
critical  point;  hence  the  formation  of  liquid  cannot  be  seen*  These 
conditions  are  well  seen  in  the  diagram.  At  the  critical  point,  the 
isopyknics  0'4  and  0*5  approach  opposite  sides  of  the  curve  of  lique- 
faction. At  higher  points,  the  densities  on  opposite  sides  of  the 
principal  curve  differ  still  less. 

The  forms  of  the  isothermals  also  prove  nothing.  For  since  the 
difference  between  the  densities  of  the  liquid  and  of  the  saturated 
vapour  above  it  is  exceedingly  small  above  the  critical  temperature, 
there  is  here  no  cause  for  the  bending  which  in  the  lower  isothermals 
denotes  liquefaction.  This  bending  is,  in  fact,  due  to  difference  of 
density. 

It  is  commonly  asserted  that  from  the  critical  point  upwards  there 
is  no  latent  heat;  and  it  might  be  objected  to  the  author's  view,  that 
if  there  is  no  difference  of  density  no  heat  can  be  necessary  to  pro- 
duce a  change  of  state ;  there  can  then  be  no  liquid  state  above  the 
critical  temperature.  The  author  meets  this  objection  by  quoting 
some  of  his  own  experiments  on  the  liquefaction  of  nitrogen  {Ann. 
Fhys.  Ghem.  [2],  25,  398),  in  which  the  passage  of  the  liquid  to  the 
state  of  gas  at  the  critical  point  was  certainly  attended  by  absorption 
of  heat.  Such  a  change  could  not  be  brought  about  without  either 
absorption  of  heat  or  diminution  of  pressure. 

It  is  to  be  noted  that  the  isopyknic  0*05,  which  corresponds  nearly 
with  the  density  of  liquid  carbonic  anhydride  at  the  critical  point,  comes 
very  close  to  the  upper  branch  of  the  principal  curve ;  and  when  our 
knowledge  of  carbonic  anhydride  is  more  accurate,  it  may  be  found 
to  coincide  with  it.  Every  point  on  this  isopyknic  from  30*92° 
upwards,  might  be  regarded  as  "the  critical  point."  For  Andrews' 
conception,  "  critical  temperature,"  it  would  be  better  to  substitute 
the  conception  "  critical  density,"  or  the  least  density  which  the 
substance  can  have  as  a  liquid.  The  corresponding  isopyknic  would 
then  be  named  "  critical  isopyknic." 

The  author  dwells  on  the  great  difficulty  in  determining  the 
precise  conditions  under  which  the  meniscus  really  disappears. 
Disregard  of  this  has  led  Cailletet  (Abstr.,  1 880,  604)  and  Van  der 
Waals  to  assert  that  by  increased  pressure  the  liquid  could  be  made 
to  dissolve  in  the  gas  above  it. 

*  This  yiew  was  first  advanced  by  Eamsay,  Proc.  Eoi/.  Soc,  30,  323. — 
Ch.  13. 
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Stefan  has  lately  shown  that  when  a  liquid  exists  nnder  the 
pressure  of  its  saturated  vapour,  and  whilst  a  meniscus  is  distinctly 
visible,  there  must  nevertheless  be  a  gradual  transition  between  the 
gas  and  the  liquid  at  the  boundary.  The  diagram  represents  this 
perfectly.  For  although  the  gas  and  liquid  are  both  under  the  same 
pressure,  and  the  points  on  the  diagram  corresponding  with  the  two 
states  are  immeasurably  close  together,  these  points  are  still  on 
opposite  sides  of  the  principal  curve,  and  between  them  all  the 
isopyknics  for  intermediate  densities  must  pass  down.  A  particle  of 
liquid,  then,  to  reach  the  other  side  of  the  curve  must  pass  through 
all  tbese  intermediate  states.  A  meniscus  is,  however,  visible  because 
the  transition  layer  is  exceedingly  thin.  •  Ch.  B. 

Specific  Gravities  of  Mixtures  of  Ethylic  Alcohol  and 
Carbonic  Anhydride.  By  A.  Blumcke  {Ann.  Fhys.  Chem.  [2],  30, 
'243 — 250). — The  author  has  determined  the  specific  gravities  of 
mixtures  of  alcohol  and  carbonic  anhydride  at  different  temperatures 
and  pressures,  by  a  slightly  modified  form  of  the  method  already 
described  (Abstr.,  1885,  215).  The  following  are  the  results,  the 
figures  in  column  ^  denoting  the  percentages  of  carbonic  anhydride 
in  the  mixtures  : — 


0-4°. 
P  =  35  atmos. 


17°. 

55  atmos. 


25^ 

P  =  66  atmos. 


!>' 

Specific  gravities. 

0 

0-810 

0-795 

0-790 

10 

0-826 

0-808 

0-799 

20 

0-841 

0-822 

0-808 

30 

0-858 

0-835 

0-818 

40 

0-874 

0-848 

0-827 

50 

0-890 

0-859 

0-836 

60 

0-899 

0-870 

0-845 

70 

0-916 

0-876 

0-852 

80 

0-925 

0-877 

0-844 

90 

0-931 

0-871 

0-830 

100 

0-934 

0-841 

0-728 

The  specific  gravity  thus  reaches  a  maximum  for  80  per  cent,  of 
carbonic  anhydride  under  55  atmospheres  pressure,  and  for  70  per 
cent,  under  66  atmospheres.  No  relation  between  the  specific  gravities 
of  the  constituents  and  that  of  the  mixture  has  been  discovered. 

A  table  is  also  given  showing  the  increase  of  volume  produced  in 
alcohol  by  addition  of  carbonic  anhydride.  If  the  new  volume  of  1  c.c. 
of  alcohol,  V  =  1  -|-  na,  where  n  equals  the  number  of  c.c.  of  gaseous 
carbonic  anhydride  at  0°  and  760  mm.,  the  value  of  a  is  approximately 
constant  for  mixtures  containing  less  than  50  per  cent,  of  carbonic 
anhydride;  and  for  a  mixture  of  this  strength  =  0-0019D   at  O-i'', 
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0-00210  at  11°,  and  0-00221  at  25°.  For  greater  proportions  of 
carbonic  anhydride,  a  increases,  especially  at  the  higher  temperatures. 

The  author's  values  for  the  specific  gravity  of  liquid  carbonic 
anhydride  {p  =  100  in  the  table)  at  the  liquefying  pressure  are 
different  from  those  observed  by  Andreew  (Annalen^  110,  1)  and  those 
calculated  by  Clausius'  and  Sarrau's  equations.  Andreew  found 
0-947  at  0°,  0-849  at  17°,  0-783  at  25°. 

These  measurements  were  however  made  by  compressing  carbonic 
anhydride  in  glass  tubes  and  calculating  the  uncondensed  gas  on  the 
basis  of  Boyle  and  Marriott's  law,  which  does  not  hold  near  the 
critical  temperature.  The  author's  results  are  also  different  from 
those  recently  obtained  by  Cailletet  and  Matthias  (Abstr.,  1886,  758), 
namely,  0-908  at  0°,  0-842  at  10°,  0-748  at  20". 

The  carbonic  anhydride  used  by  the  author  may  have  been  slightly 
impure.  Ch.   B. 

Dissociation  of  Sodium  Phosphate  and  the  Measure  derived 
from  the  Vapour-tension  of  the  Chemical  Attraction  of  the 
Water  of  Crystallisation.  By  W.  Muller-Erzbach  (Ber.,  20, 
137 — 141). — The  results  of  two  series  of  experiments  made  with 
disodium  hydrogen  phosphate  show  that  within  the  limits  of  tem- 
perature of  13°  and  62°  the  chemical  attraction  between  sodium 
phosphate  and  its  water  of  crystallisation  has  a  constant  or  nearly 
constant  value.  With  a  considerable  rise  of  temperature,  the  attrac- 
tion must  become  slighter,  owing  to  the  increased  distance  of  the 
components,  so  that  the  greater  dissociability  of  strongly  heated  salts 
is  readily  explained.  The  behaviour  of  water  absorbed  by  alumina 
(Ann.  Chim.  Phys.  [2],  28,  695)  makes  it  probable  that  greatly 
diminished  chemical  affinity  will  be  found  only  at  a  temperature  con- 
siderably above  62°.  N.  H.  M. 

Solubility  of  Solid  Substances,  and  the  Changes  in  Volume 
and  Energy  accompanying  Solution.  By  F.  Beaun  (Aim.  Fhys. 
Chem.  [2],  30,  250 — 274). — Let  p  be  the  pressure,  t  temperature, 
V  volume,  and  E  total  internal  energy,  all  in  absolute  units,  of  the 
mixture  of  a  solid  salt  with  its  saturated  solution ;  and  let  dQ  be  the 
quantity  of  heat  added  for  an  infinitesimal  change  of  ^  and  t ;  then 

where  J  =  mechanical  equivalent  of  heat.  Let  r  be  the  mass,  v 
specific  volume,  m  coefficient  of  compression,  a  coefficient  of  expansion 
by  heat,  and  u  internal  energy  per  unit  mass,  of  the  solution ;  and  let 
/),  0,  JUL,  a,  and  u  be  the  similar  magnitudes  for  the  solid  salt.  Then  v 
is  directly  changed  by  the  pressure,  and  indirectly  by  the  further 
solution  (or  deposition)  of  salt.  Hence  dvfdp  =  Bvj^p  +  hv/hr^{ .  ^^I^p, 
when  7  is  a  mngnitude  depending  on  the  amount  of  salt  initially  in 
solution,  and  the  partial  differential  coefficients  refer  only  to  the  firsts, 
part  of  the  change  ;  so  also  for  Svl^t,  ^u/Sp,  and  Sujot.  The  total 
change  of  Y  due  to  pressure  alone  will  then  be 
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where  e  =  tlie  mass  of  salt  which  dissolves  in  1  gram  of  solution 
wlien  the  pressure  is  increased  by  unity,  and  v  =  coefficient  of  con- 
traction of  this  salt  in  dissolving.     In  a  similar  way, 

^V         Bu    ,     Sd)    ,  , 

where  rf  =  mass  of  salt  which  dissolves  in  1  gram  of  solution  satu- 
rated at  t°,  when  the  temperature  is  raised  1°. 

Again  since  at  pressure^,  E  =  -itr  -f  wp,  at  j9  +  dp,  the  total  internal 
energy  =  E  +  c'K/cp  .  dp,  by  partial  differentiation  with  respect  to  p 
and  to  t,  and  putting  dr^jSp  =  xe  and  tr^/St  =  xtj,  we  find, 


^E         Bu    .     Bw   .   / 
—  =  r  —  +  P —  -h  {21  — 
Sp          dp          Bp       \ 

,       Bu\Br 
■  w  +  X  —  I —  . 
B-iJBp 

BE         Bu    ,     hw    .   f 
Bt           Bt        '^Bt        V 

.       Bu\  Br 
w  +  x~  ] —  . 

Br^jBt 

Here  we  may  write  u—w  +  xBulBr^  =  —  J\,  where  \  =  the  heat 
absorbed  when  1  gram  of  salt  dissolves  in  its  nearly  saturated  solu- 
tion, neglecting  external  work.  Then  by  substitution  in  the  first 
equation,  and  putting  pBv/Bp  -\-  BujBp  +  T  BvjBt  =  0,  and  pB(l)/Bp  -\- 
cw/Bp  -f  T  ^0/^^  =  0,  since  dQ/T  must  be  an  exact  differential,  we  get 
finally 

e(JA,  —  pv(p)  =  Tvr](p. 

In  this  expression  \—pv^/J  =  L,  the  latent  heat  of  solution  at 
pressure  jo,  including  external  work. 

This  equation  shows  that — first,  substances  which  dissolve  in  their 
nearly  saturated  solutions  with  development  of  heat  and  diminished 
volume,  must  have  their  solubility  increased  by  pressure ;  second,  sub- 
stances which  dissolve  either  with  absorption  of  heat  or  with  increased 
volume,  must  be  partly  precipitated  by  pressure.  Other  interesting 
relations  follow  from  it. 

Sorby  (Proc.  Boy.  Soc,  12,  538),  reasoning  from  the  change  of 
melting  point  by  pressure,  has  already  been  led  to  experiment  in  this 
direction,  and  found  for  sal  ammoniac,  which  dissolves  with  increased 
volume,  diminished  solubility  at  high  pressures ;  but  for  sodium 
chloride,  copper  sulphate,  potassium  sulphate,  and  potassium  ferro- 
and  ferri- cyanide,  which  dissolves  with  contraction,  increased  solu- 
bility at  high  pressures.  Moller  also  (Ann.  Phys.  Chem.  [1],  117, 
886),  has  made  similar  experiments  ;  his  results  partly  contradict 
those  of  Sorby. 

In  the  experimental  part  of  his  work,  the  author  has  used  a  cast- 
iron  block  pierced  lengthwise  by  two  narrow  communicating  channels, 
which  could  be  closed  by  steel  screws  with  copper  washers.  In  one 
of  these  pressure  was  produced  by  a  copper  plunger,  forced  in  by  a 
screw  and  lever;  the  other  contained  the  solution  or  mixture  expe- 
limented  on.      The   pressure   applied,   about  900    atmospheres,  was 
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estimated  in  a  preliminary  experiment  from  the  amount  of  mercnry 
forced  into  a  capillary  tube  containing  water,  and  opening  into 
mercury.  The  iron  block  was  placed  in  a  bucket  of  ice,  or  of  water 
surrounded  by  ice.  All  experiments  were  made  with  solutions  care- 
fully saturated  at  0°.  Pressure  was  applied  in  each  case  for  varying 
times,  and  the  gain  or  loss  of  salt  estimated  from  the  specific  gravity 
of  the  solution. 

Full  authorities  are  given  for  the  constants  used  in  the  calculations. 
The  more  important  are  as  follows:  Sal  ammoniac.  L  =  —34-4, 
pq  =  0-356;  and  if  e  =  quantity  of  salt  which  goes  into  the 
saturated  solution  when  the  pressure  is  raised  1  atmosphere, 
6  =  —0-000125.  The  saturated  solution  must  therefore  be  partly 
precipitated  by  pressure. 

Sodium  chloride.  X,  (determined  by  the  author)  =  —  2,  and 
V  =  —0-177.  Here  v  =  —0-177  varies  with  the  pressure,  at  1530 
atmospheres  becoming  =  0  (see  later).  For  100  atmospheres  e  = 
0-000062. 

Alum.     \  =  -12,  and  1/  =  -  0-1033.     e  =  0-0001648. 

Sodium  sulphate  (NagSOi  +  lOAq).  \  =  -187,  v  =  -  0-1496 
and  e  =  0-0000351. 

The  three  last,  therefore,  must  show  increased  solubility  at  high 
pressures. 

The  experimental  results  were  as  follows  :  Saturated  alum  solution 
dissolved,  after  23  hours,  1-1  ;  after  20  hours,  1-8  ;  after  18  hours,  1-3  ; 
after  18  hours,  2-9;  after  3  hours,  3-27  grams  per  100  grams  of  solu- 
tion. The  greatest  change  thus  corresponded  with  a  pressure  of 
200  atmospheres,  the  pressure  having  evidently  fallen  off  as  a  result 
of  contraction.  Sodium  sulphate  solution  dissolved,  after  20  hours, 
1-57,  and,  after  19  hours,  0-92  gram  per  100  of  solution.  The  greatest 
change  here  corresponded  with  500  atmospheres.  Sodium  chloride 
solution  dissolved,  after  36  hours,  0"32,  after  28  hours,  0-32  gram 
per  100  of  solution.  On  the  other  hand,  sal  ammoniac  solution 
deposited  2-18  grams  per  100  of  solution  after  38  hours.  A  fall  of  10° 
in  temperature  would  be  required  to  produce  the  same  change. 

The  author  has  also  measured  the  compressibilities  of  the  salts 
given  below,  and  of  the  saturated  solutions,  by  means  of  Oersted's 
piezometer.     The  coefficients  were  first  measured  for  the  solutions, 


Coefficients  of  Compressibility. 


Volume. 

Specific  gravity. 

Coefficient  of  comp. 

Salt. 

Solution. 

Salt. 

Solution. 

Salt. 

Solution. 

NH4C1 

Alum  (rryst.)  . . 
NaCl 

7  -69  C.-'' 
17-65 
12-25 
19-1 

22  -99  C.3 
13-76 
19-23 
11-54 

1-533 
1-724 
2-15 
1-465 

1-073 
1-03 
1-212 
1-045 

4-9x10-6 
1  -9  X  10-6 
1-4x10-6 
7-1x10-6 

38-0x10-6 
46  -0  X  10-6 
27-0x10-6 

Na2SO4,10H2O 

42-5x10-6 
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and  subsequently  from  the  compressibilities  of  mixtures  of  salt  and 
solution  ;  the  constants  were  calculated  for  the  solids.  The  unit  of 
pressure  is  one  atmosphere,  temperature  1°. 

As  a  rule,  solution  is  attended  by  contraction ;  ammonium  chloride, 
bromide,  and  iodide,  magnesium  chloride  and  tartaric  acid,  furnish 
the  few  known  exceptions  at  ordinary  temperatures  and  pres- 
sures. Under  other  conditions,  the  final  volume  of  a  solution  may  be 
assumed  to  be  the  same  whether  the  water  and  salt  are  separately 
compressed  before  mixture,  or  compressed  after  mixture  ;  and  it  may 
be  shown  that  the  rate  at  which  the  coejBBcient  of  contraction  changes 
with  pressure,  or  Sv/^p,  will  be  negative,  nothing,  or  positive,  accord- 
ingly as  the  change  of  volume  of  a  solution  by  pressure  is  >  =  < 
the  change  of  volume  of  the  components.  Now  for  the  four  solutions 
investigated,  the  sum  of  the  compressibilities  of  the  components  is 
always  considerably  greater  than  that  of  the  mixture.  Three  cases 
are  then  possible  : — 1st.  The  water  in  the  solutions  may  regain  its 
compressibility  in  the  free  state.  Evidently  then  the  dissolved  salts 
must  expand  on  compression,  which  is  hardly  probable.  2nd.  The 
salts  in  solution  may  retain  the  above  determined  compressibilities. 
3rd.  The  salts  may  behave  as  though  incompressible.  In  either  of  the 
latter  cases,  it  can  be  seen  from  the  table  that  the  compressibility  of 
the  water  in  the  solution  must  be  much  less  than  that  of  pure  water 
(=  51  X  10~^).  In  all  cases,  the  effect  of  solution  has  therefore 
been  to  make  the  water  more  rigid ;  and  since  ^u/Bp  is  always  posi- 
tive, the  attraction  attending  solution  must  diminish,  and  the  dilata- 
tion increase,  with  increased  pressure.  Again,  since  for  all  easily 
soluble  salts,  at  least  up  to  50°,  the  coefficient  of  expansion  by  heat 
of  a  saturated  solution  is  greater  than  that  of  a  less  saturated  solution, 
or  of  the  solid  salt ;  it  can  easily  be  shown  that  Sv/St  is  likewise  posi- 
tive. Thus  the  changes  of  volume  accompanying  solution,  whether  pro- 
duced by  rise  of  temperature  or  by  increased  pressure,  always  tend 
toward  expansion. 

The  author  shows  also  that  \  must  always  change  in  the  same 
sense  both  with  increasing  pressure  and  increasing  temperature. 
The  experiments  of  Winkelmann  prove  that  X  diminishes  at  high 
temperatures.  With  increasing  temperature  and  pressure,  it  must, 
therefore,  diminish  rapidly ;  and  the  author  suggests  that  the  solu- 
tion of  a  solid  might  mix  with  the  solvent  heated  above  its  critical 
temperature,  as  soon  as  X  becomes  =  0. 

Is  the  variation  of  solubility  with  temperature  due  to  a  change  of 
molecular  forces,  or  to  a  specific  influence  of  heat  ?  It  is  conceivable 
that  thermal  expansion  may  alter  the  molecular  forces  by  changing 
the  distance  between  the  molecules.  But  in  this  case  all  substances 
which  go  into  solution  with  diminished  volume  should  be  partly  pre- 
cipitated by  warming  their  saturated  solutions,  which  is  contrary  to 
experience.  The  influence  of  heat  on  solubility  is  therefore  specific, 
although  its  exact  nature  is  as  yet  undecided.  Regarding  the  volume 
changes  due  to  pressure  and  to  temperature  as  having  equal  effect  on 
solubility,  the  author  calculates  that  the  increase  due  to  a  specific 
lieat  influence  alone  is  equal  to  the  actual  increase  multiplied  by 
1'107  for  alura;  by  1*016  for  sodium  sulphate;  by  4'8  for  sodium 
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chloride  ;  and  by  0'596  for  sal  ammoniac.  For  sodium  chloride,  the 
diminution  of  solubility  due  to  molecular  forces  is  insignificant  when 
compared  with  the  increase  directly  due  to  heat.  For  ammonium 
chloride  both  influences  work  in  the  same  direction.  Ch.  B. 

Liquid  Diffusion.  By  J.  J.  Coleman  (Phil.  Mag.  [5],  23,  1—10). 
Determinations  of  velocity  of  diffusion  were  made  by  Graham's  jar 
method,  and  by  a  burette  method  in  which  the  solutions  were  intro- 
duced, and  the  different  strata  drawn  off  through  the  tap  at  the 
bottom.  The  rates  of  diffusion  of  mercurous  nitrate,  mercuric  chloride, 
lithium  sulphate,  cadmium  sulphate,  silver  sulphate,  manganese 
sulphate,  nickel  sulphate,  and  lead  nitrate  were  determined. 

The  author  finds  that  the  velocities  of  liquid  diffusion  of  the 
elements  vary  in  a  manner  similar  to  that  of  their  atomic  volumes, 
being  less  for  elements  at  the  centre  than  for  those  at  the  ends  of  the 
horizontal  series  in  the  periodic  aiTangement.  Thus  calcium  chloride 
is  less  diffusible  than  potassium  chloride,  and  strontium  chloride  less 
diffusible  than  potassium  and  rubidium  chlorides,  which  have  the  same 
diffusive  velocity.  In  this  last  case,  the  author  supposes  that  the 
effect  of  the  large  molecular  volume  of  the  rubidium  chloride  is 
neutralised  by  the  greater  molecular  weight.  In  order  to  examine 
this  point,  the  author  diffused  solutions  of  magnesium  and  zinc 
sulphates,  which  have  equal  molecular  volumes,  for  50  days.  The 
magnesium  sulphate  proved  the  most  diffusive.  In  the  same  way, 
(;hromic  acid  was  found  to  be  more  diffusive  than  tungstic  acid. 

The  author  further  considers  the  equal  diffusibility  of  the  chlorides, 
bromides,  and  iodides  of  potassium  and  sodium,  to  be  due  to  the 
neutralisation  of  the  effect  of  increase  of  molecular  volume  by  that 
of  increase  in  molecular  weight.  The  diffusion  rate  of  the  sulphates 
of  the  8th  periodic  group  were  the  same  as  that  of  the  2nd  or  dyads, 
whilst  the  monads  contrast  strikingly  with  the  latter.         H.  K.  T. 

Catalytic  Actions.  By  0.  Loew  (Ber.,  20,  144— 145)  .—When  a 
15  per  cent,  solution  of  formaldehyde  is  mixed  with  an  equal  volume 
of  concentrated  aqueous  soda,  a  slight  evolution  of  gas  takes  place 
only  on  warming.  The  addition  of  cuprous  oxide  to  the  mixture 
causes  an  extremely  violent  evolution  of  hydrogen,  accompanied  by  a 
moderate  rise  of  temperature;  sodium  formate  is  produced.  This 
evolution  of  gas  could  be  produced  by  no  other  metallic  oxide. 

Hydroxylamine  is  very  rapidly  decomposed  by  caustic  soda  in 
presence  of  platinum- black.  N.  H.  M. 

Conditions  of  Equilibrium  in  Aqueous  Solutions  :  Action  of 
Aqueous  Soda  on  some  Normal  Sodium  Salts.  By  T.  Thomsen 
(/.  pr.  Chem,  [2],  35,  145 — 161). — When  sodium  hydroxide  is  added 
to  a  solution  of  sodium  hydrogen  tartarate,  the  molecular  rotary 
power  at  first  increases,  and  reaches  a  maximum  when  the  acid  is 
completely  converted  into  neutral  salt  (/.  pr.  Chem.  [2],  34,  81). 
Further  addition  of  soda  causes  a  diminution  in  the  rotation,  which 
varies  both  with  the  concentration  of  the  solution  and  with  the  excess 
of  alkali.     Thus,  ii  p  =  percentage  of  acid,  and  n  =  total  number  of 
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molecules  of  NaOH  present  in  the  solution,  the  initial  molecular 
rotation,  (m)©  =  60"6°,  of  a  weak  solution  of  neutral  salt  (p  =  2, 
n  =  2)  becomes  59' 7°  for  n  =  6.  On  the  other  hand,  when  p  =  18, 
n  =  2,  the  initial  rotation,  (m)©  =  57"58'^,  becomes  18*57°  when  n  is 
increased  to  5.  For  solutions  of  intermediate  strength,  or  for  inter- 
mediate amounts  of  alkali,  the  loss  of  rotatory  power  lies  between 
the  above  limits.  Other  alkalis  (KOHjNHa)  produce  a  slight  increase 
of  rotation  with  increased  concentration.  The  effects  of  the  several 
alkalis  are  graphically  represented  by  means  of  curves  for  the  different 
values  of  n,  of  which  the  values  of  p  are  abscissEe,  those  of  (m)-^ 
ordinates.  These  curves  appear  to  converge  to  about  the  same  point 
for  low  values  of  p. 

The  author  explains  these  results  by  assuming  that  in  weak  solutions 
soda,  even  in  excess,  simply  neutralises  tartaric  acid,  but  that  when 
the  concentration  is  great  a  new  laevorotatory  compound  is  formed, 
probably  by  displacement  of  the  hydroxylic  hydrogen  of  the  acid. 
And,  in  fact,  by  very  largely  increasing  the  excess  of  alkali,  the  rota- 
tion is  rendered  left-handed.  Thus,  for  a  6  per  cent,  solution  of 
tartaric  acid,  to  which  39  mol.  N'aOH  had  been  added,  (m)^  —  —38°. 

Very  similar  results  are  obtained  with  malic  and  quinic  acids.  The 
author  has  redetermined  the  molecular  rotation  of  sodium  malate. 
This  salt  crystallises  with  extreme  difficulty  from  its  syrupy  solution, 
unless  brought  into  contact  with  previously  formed  crystals,  when  it 
slowly  separates  as  a  tough  mass  of  the  formula  NaaC^HiOa  +  4H2O. 
The  table  refers  to  the  anhydrous  sodium  salt. 


P. 

d. 

(fn)D. 

P. 

d. 

Wd. 

59-2 

1  -4825 

+  6-79° 

33-9 

1  -2525 

-  5-8° 

57-43 

1  -4615 

+  5-96 

29-93 

1  -2200 

-  7-56 

53-31 

1  -4270 

+  4-22 

25-85 

1-1880 

-  9-19 

47-75 

1  -3725 

+  1-21 

20-00 

1-1425 

-11-04 

42-9 

1  -3320 

-1-38 

15-00 

1-1040 

-12-36 

36-69 

1  -2750 

-4-52 

— 

— 

These  values  differ  somewhat,  especially  for  strong  solutions,  from 
those  found  by  Schneider  (Abstr.,  1881,  892).  The  rotation  is  thus 
different  in  weak  and  in  strong  solutions.  Excess  of  soda  invariably 
causes  the  solution  to  become  more  dextrorotatory.  For  example, 
excess  of  1  mol.  NaOH  added  to  a  solution  containing  14*48  per  cent, 
of  malic  acid  as  neutral  sodium  salt,  reduces  the  molecular  rotation 
from  —11-24°  to  -7-21°;  while  excess  of  3  mol.  of  alkali  changes 
the  rotation  of  a  20-5  per  cent,  solution  from  —861°  to  4-19'12°.  In 
this  case  also,  the  concentrated  alkali  probably  acts  on  the  hydroxyl- 
group. 

Results  of  the  same  kind  were  obtained  with  quinic  acid,  which  is 
monobasic  but  contains  four  hydroxyl-groups.  On  the  other  hand, 
the  right-handed  rotation  of  camphoric  acid,  which  contains  no 
hydroxyl-groups,  was  not  sensibly  affected  by  excess  of  soda. 

The  rotation  of  strong  solutions  of  tartrates  varies  considerably 
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with  the  nature  of  the  base.  But  by  investigating  the  efFect  of 
dilution  in  each  case,  it  is  possible  to  calculate  the  molecular  rotation 
for  an  infinitely  dilute  solution.  Applying  this  method  to  the  neutral 
potassium,  sodium,  and  ammonium  tartrates,  the  author  shows  that 
the  limiting  values  thus  obtained  are  approximately  the  same  in  the 
three  cases,  although  the  molecular  rotations  for  strong  solutions  are 
very  different.  Similar  limiting  and  nearly  constant  values  may  be 
calculated  from  Schneider's  observations  on  the  alkaline  malates,  and 
Landolt's  on  the  alkaline  quinates. 

The  author  has  already  shown  (Abstr.,  1881,  147  and  257)  that  the 
molecular  rotations  of  the  carbohydrates  in  aqueous  solution  tend 
towards  simple  multiples  of  a  constant  as  the  dilution  is  increased  ; 
and  the  same  holds  for  alcoholic  solutions  of  the  cinchona  alkaloids. 
In  all  cases  which  have  been  carefully  examined,  heat  acts  in  the  same 
sense  as  dilution,  and  doubtless  the  action  in  both  cases  is  of  a  chemical 
nature ;  a  conclusion  strengthened  by  the  fact  that  when  the  rotation 
of  a  tartrate  is  changed  from  right  to  left  by  heat,  the  transition  is 
perfectly  regular  (Abstr.,  1881,  911). 

The  polarimetric  method  can  probably  be  applied  to  determine  the 
distribution  of  a  base  between  several  acids  in  solution.  Ch.  B. 

Lecture  Experiments.  By  A.  Yalentini  (Gazzetfa,  16, 399 — 401). 
— In  this  paper  forms  of  apparatus  are  described,  to  show  the  syn- 
thesis of  ammonia  by  the  passage  of  nitrogen  and  hydrogen  over  a 
platinum  spiral  rendered  incandescent  by  an  electric  current,  and  for 
attaining  continuously  a  flame  of  nitric  oxide  and  carbon  bisulphide. 

V.  H.  V. 


Inorganic   Chemistry. 


Method  for  Obtaining  Chlorine  from  Chloride  of  Lime, 
using  Kipp's  Apparatus.  By  C.  Winkler  (Ber.,  20,  184—185).— 
Dry  chloride  of  lime  is  intimately  mixed  with  burnt  gypsum,  and  mois- 
tened to  such  a  degree  that  it  can  only  with  difficulty  be  rolled  into 
balls  between  the  fingers.  It  is  made  homogeneous  by  powdering 
with  an  iron  mortar,  and  beaten  into  an  iron  frame  10  to  12  mm.  high 
by  means  of  an  iron  mallet.  It  is  then  covered  with  a  piece  of  oil- 
cloth, and  submitted  to  great  pressure.  The  plate  of  chloride  of  lime 
is  then  cut  into  cubes  whilst  still  in  the  frame,  taken  out  whole,  and 
dried  as  quickly  as  possible  at  20°.  The  cubes  are  then  preserved  in 
well-closed  vessels.  It  is  used  in  a  Kipp's  apparatus  with  hydro- 
chloric acid  (sp.  gr.  1*124)  diluted  with  an  equal  volume  of  water. 
The  acid  must  be  free  from  sulphuric  acid.  N.  H.  M. 

Action  of  Hydrochloric  Acid  on  Sphalerite.  By  F.  Stolba 
(Chein.  Centr.,  1887,  169). — The  author  has  previously  recommended 
the  preparation  of  hydrogen  sulphide  by  the  action  of  hydrochloric 
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acid  on  sphalerite  (zinc-blende),  but  further  experiments  have  shown 
that  when  using  an  acid  of  sp.  gr.  1'12,  the  action  stops  when  about 
one-half  of  the  acid  is  decomposed.  In  spite  of  this,  the  method  is 
advantageous,  and  the  residual  acid  liquid  can  be  used  for  the  evolution 
of  hydrogen  or  carbonic  anhydride.  G.  H.  M. 

Constitution  of  Acids.  By  W.  A.  Dixon  (Phil  Mag.,  21,  127— 
130). — Inorganic  acids  may  be  supposed  to  contain  displaceable  hydro- 
gen, 1st,  directly  combined  with  tbe  chlorous  element,  HCl,  &c. ; 
2nd,  combined  as  hydroxyl,  Cl(OII),  N(OH),  &c. ;  3rd,  as  oxy- 
hydroxyl,  S(00H)2,  '&c. ;  or  partly  in  each  form  PH(OH)(OOH), 
P(0H)2(00H),  S(OH)(OOH),  PHsCOOH).  Acids  of  the  first  kind 
are  usually  feeble,  and  their  salts  have  an  alkaline  reaction,  except 
when  they  contain  strongly  chlorous  elements.  The  group  OOH 
confers  high  acidity,  which  is  lost  when  the  hydrogen  is  displaced  by 
an  alkaline  metal. 

Displacement  of  hydrogen  in  hydroxyl  by  an  alkaline  metal  gives 
salts  having  an  alkaline  reaction.  When  an  acid  contains  both  OH 
and  OOH,  the  hydrogen  of  the  latter  group  will  be  first  displaced ; 
subsequent  displacement  of  the  hydroxylie  hydrogen  will  give  a  salt 
having  an  alkaline  reaction. 

Silicic  acid  in  solution  (obtained  by  diffusion)  may  exist  as 
Si2(OH)2(OOH)2,  instead  of  Si(0H)4,  and  hence  have  an  acid  reaction. 
To  meet  certain  cases,  special  assumptions  must  be  made. 

Ch.  B. 

Metals  of  Ancient  Chaldea.  By  Beethelot  (Compf.  rend.,  104, 
265 — 271). — The  author  has  examined  four  tablets  found  in  a  stone 
receptacle  under  one  of  the  corner  stones  of  the  palace  of  Sargon, 
which  was  built  706  B.C.  One  of  the  tablets  consists  of  beaten  gold, 
without  any  notable  proportion  of  any  foreign  metal ;  the  second 
consists  of  silver,  almost  equally  pure,  but  more  or  less  altered  on  the 
surface;  the  third  has  undergone  considerable  alteration,  but  the 
internal  metallic  portion  is  an  alloy  of  copper  and  tin,  which  contains 
the  two  metals  in  the  proportions  85'25  :  10'04,  and  is  therefore  simi- 
lar in  composition  to  the  majority  of  ancient  bronzes ;  the  fourth 
consists  of  pure  crystallised  magnesium  carbonate,  a  somewhat  rare 
mineral. 

A  fragment  of  a  vase  found  during  the  excavations  at  Tello  was 
found  to  consist  of  pure  metallic  antimony,  and  it  is  evident  there- 
fore that  this  metal  was  known  to  the  ancients,  although  it  is  con- 
founded with  lead  by  Dioscorides,  Pliny,  and  other  writers.  A  small 
idol  from  the  same  excavations  had  undergone  much  superficial  altera- 
tion, but  the  internal  portion  was  found  to  consist  of  pure  metallic 
copper.  C.  H.  B. 

Decomposition  of  Ammonium  Chloride  by  Means  of  an 
Alloy  of  Zinc  and  Iron.  By  H.  N".  Waeren  (Ghem.  Neius,  55,  38— 
39). — A  mixture  of  dry  ammonium  chloride  and  finely  powdered  zinc, 
alloyed  with  12  per  cent,  of  iron,  was  put  into  the  right-hand  limb  of 
a  tube,  closed  at  one  end,  and  bent  like  the  letter  N,  some  mercury  or 
liquid  amalgam  of  tin  was  put  in  the  Ipwer  bend,  the  open  end  was 
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then  sealed,  and  the  mixture  heated.  At  the  termination  of  the 
reaction  there  was  a  great  pressure  of  hydrogen,  and  a  considerable 
quantity  of  ammonium  amalgam  in  the  tube.  When  the  experiment 
was  performed  without  pressure,  or  with  lime  instead  of  zinc,  no 
ammonium  amalgam  was  obtained.  The  zinc  therefore  gives  rise  to 
the  separation  of  ammonium,  which  at  first  decomposes  into  ammonia 
and  hydrogen,  but  as  the  pressure  increases  this  decomposition  no 
longer  takes  place,  but  instead  the  ammonium  is  made  to  amalgamate 
with  the  mercury.  D.  A.  L. 

Atomic  Weights  of  Silver  and  Copper.  By  W.  N.  Shaw  {TUl. 
Mag.  [5],  23,  138 — 141). — The  author  determines  the  amount  of 
copper  deposited  from  a  nearly  saturated  solution  of  copper  sulphate 
by  electric  currents  of  different  current  density.  He  finds  that  the 
amount  reaches  a  maximum  at  the  highest  limit  (0"13  ampere)  at 
which  a  coherent  deposit  is  obtained.     For  current  densities  of  0*02 — 

0*0014  ampere  the  amount  multiplied  by  1  +  -^ — »  where  d  is  the 

current  density,  equals  that  obtained  with  high  current  densities. 

From  these  values  the  author  obtains  for  the  atomic  weight  of 

19  X  10 
copper  the  value  63"33   = ,  that  of   silver  being  taken   as 

107-66  =  VL2^,  hence  ^  =  VL     Taking  one-third  the  weight  of 

3  v>'U        10' 

the  hydrogen-atom  as  unit,  the  possible  valencies  of  silver  become  1, 
17,  and  19 ;  of  copper,  1,  2,  5,  and  19.  The  only  compound  known  to 
the  author  which  supports  this  view  is  that  formed  between  molten 
silver  and  oxygen,  which  has  approximately  the  composition  AgOjL. 

17 

The   author  draws   attention   to   the   ratio   —  between   the   atomic 

weights  of  potassium  and  sodium.  H.  K.  T. 

Decomposition  of  Sodium  Sulpharsenate  with  Silver 
Nitrate.  By  K.  Preis  and  B.  Raymann  {Ghem.  Gentr.,  1887,  32).— 
Silver  nitrate  acts  on  sodiam  sulpharsenate  in  a  difi'erent  manner 
when  added  alone,  or  together  with  acid,  to  what  it  does  when  the 
action  takes  place  in  ammoniacal  solution.  In  the  latter  case,  silver 
arsenate  and  sulphide  are  almost  entirely  formed,  together  with  a 
little  arsenite,  the  quantity  of  which  depends  on  the  amount  of  free 
acid  present.  Since  the  reaction  is  instantaneous,  the  formation  of 
the  arsenite  is  perhaps  due  to  reduction.  The  authors  suggest  the 
following  explanation  of  its  formation  — Arsenic  acid  is  a  strong  acid, 
whose  thermal  effect  is  equal  to  that  of  the  strongest  acids,  whilst  on 
the  contrary  arsenious  oxide  possesses  feeble  acidic  properties,  and  even 
under  certain  conditions  exhibits  basic  properties.  Therefore  if  the 
reaction  takes  place  in  presence  of  ammonia,  arsenic  acid  is  formed, 
whilst  in  the  presence  of  free  acid  the  feebly  basic  arsenious  trioxide 
is  formed.  This  theory  corresponds  with  the  decomposition  of  silver 
nitrate   by   arseniuretted   hydrogen ;    on    passing   this   gas    through 
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neutral  silver  nitrate  solution,  arsenious  acid  goes  into  solution,  whilst 
if  the  silver  solution  is  ammoniacal  arsenic  acid  is  formed. 

G.  H.  M. 

Tetracalcmm  Phosphate  and  the  Phosphoric  Acid  of  Basic 
Slag.  By  H.  Otto  {Chem.  Zeit.,  11,  255— 256).— The  author's  results 
confirm  those  of  some  other  investigators  ;  he  finds  the  crystals  sepa- 
rated from  basic  slag  consist  of  tetracalcium  phosphate,  and  moreover, 
that  the  phosphoric  acid  in  the  basic  slag  itself  behaves  with  numerous 
solvents  in  the  same  way  as  tetracalcium  phosphate ;  with  alkaline 
ammonium  citrate,  however,  this  is  not  the  case,  owing  to  the  inter- 
ference of  the  silica  and  magnesia  present  in  the  slag. 

D.  A.  L. 

Properties  of  some  Metals.  By  Y.  Meyer  (Ber.,  20,  497—500). 
— Magnesium  melts  at  a  temperature  above  the  melting  point  of 
sodium  bromide,  melting  at  700°,  and  slightly  below  that  of  anhy- 
drous sodium  hydroxide,  melting  at  800°.  Experiments  made  with 
the  object  of  determining  the  vapour-density  of  the  metal  have  failed, 
inasmuch  as  it  is  impossible  to  volatilise  magnesium  at  an  incipient 
white  heat  in  a  neutral  gas,  such  as  hydrogen  or  carbonic  oxide  ;  com- 
bination of  the  elements  ensues  if  nitrogen  is  employed,  whilst 
carbonic  anhydride  is  reduced  to  carbon  by  the  metal  at  this  tempera- 
ture. Porcelain  is  strongly  attacked  by  magnesium  at  an  incipient 
white  heat. 

Germanium  does  not  attack  porcelain  at  about  1350°,  but  is  only 
volatile  to  a  small  degree  when  heated  either  in  hydrogen  or  nitrogen 
at  this  temperature ;  its  vapour-density,  therefore,  cannot  yet  be 
determined.  Antimony  is  completely  volatilised  at  1300°,  but  not 
with  sufficient  rapidity  to  allow  of  its  vapour-density  being  deter- 
mined ;  further  expei'iments  will  be  made  to  determine  this  constant 
at  a  higher  temperature.  The  author  finds  that  mercury  can  be 
obtained  free  from  metallic  impurities  by  repeated  distillation. 

W.  P.  W. 

Effect  of  Hydrochloric  Acid  on  the  Solubility  of  Chlorides. 
By  K,.  Engel  (Gompt.  rend.,  104,  433 — 435). — The  relation  previously 
found  to  exist  (Abstr.,  1886,  505)  between  the  solubility  of  chlorides 
and  the  proportion  of  hydrochloric  acid  in  the  liquid  holds  good 
generally,  whether  the  chlorides  belong  to  the  same  or  different 
families,  and  whether  they  crystallise  in  the  anhydrous  or  hydrated 
conditions.  Experiments  with  magnesium  and  calcium  chlorides  show 
that  in  these  cases  the  sum  of  the  equivalents  of  the  chlorides  and 
hydrochloric  acid  in  the  liquid  remains  constant. 

The  author  criticises  Jeannel's  conclusion  (Abstr.,  1886,  972),  and 
considers  that  his  results  were  due  to  the  fact  that  the  proportion  of 
water  added  was  relatively  large  compared  with  the  quantities  of 
metallic  chloride  and  hydrochloric  acid  present. 

The  precipitation  of  the  chlorides  cannot  be  attributed  to  the 
combination  of  the  hydrochloric  acid  with  the  water.  The  solubility 
of  different  chlorides  is  very  different,  and  it  would  be  necessary  for 
the  hydrochloric  acid  to  combine  with  a  different  amount  of  water  in 
each  case.     Both  the  water  of  crystallisation  of  the  hydrated  chlorides, 
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and  the  water  combined  with  the  hydrochloric  acid  play  the  part  of 
solvents  ;  the  action  is  the  same  both  for  anhydrous  chlorides  and  for 
hydrated  chlorides  calculated  to  the  anhydrous  condition. 

Similar  results  have  been  obtained  with  nitric  acid  and  nitrates,  but 
with  sulphuric  acid  and  sulphates  the  phenomena  are  different. 

C.  H.  B. 

Pure  Zinc,  from  the  Bertha  Zinc  Company,  Pulaski  Co., 
Virginia,  By  G.  B.  Bied  (Amer.  Ghem.  J.,  8,  431).— By  redistilling 
commercial  spelter  from  a  fire-clay  retort  with  iron  front,  the  amount 
of  impurities  is  reduced  with  exception  of  the  iron,  which  is  scarcely 
diminished.  H.  B. 

Analysis  of  Shot.  By  H.  Hard  away  (Amer.  Ghem.  /.,  8,  432). — 
Several  commercial  brands  of  bird-shot  were  analysed,  especially  for 
arsenic  ;  the  amount  found,  namely,  0"4 — 3*0  part  per  1,000,  proved  to 
be  less  than  that  usually  stated  (3  to  8  or  10  parts).  H.  B. 

Preparation  of  Lead  Carbonate.  By  W.  Kubel  (Dingl  polyt. 
X,  262,  143). — Lead  oxide  is  readily  converted  into  the  soluble 
hydroxide  on  treatment  with  a  n^oderately  concentrated  solution  of 
magnesium  acetate.  The  solution  thus  obtained  has  an  alkaline 
reaction,  and  yields  lead  carbonate  when  treated  with  carbonic  anhy- 
dride. The  white  precipitate  is  collected,  washed,  and  dried,  and 
the  solution  of  magnesium  acetate  concentrated  and  used  for  another 
operation.  D.  B. 

Action  of  Lead  Oxide  on  Soluble  Chlorides.  By  G.  Andr^ 
(Gompt.  rend.,  104,  359 — 360), — If  a  concentrated  solution  of 
calcium  chloride  is  boiled  with  an  excess  of  lead  oxide,  care  being 
taken  to  prevent  evaporation,  and  the  liquid  is  filtered,  the  filtrate 
deposits  an  abundant  precipitate,  which  after  washing  with  alcohol 
and  drying  has  the  composition  CaCl2,CaO,2PbO  +  4H2O.  When 
boiled  with  water  it  becomes  yellow.  If  the  water  is  left  out  of 
account  this  compound  may  be  regarded  as  crystallised  calcium  oxy- 
chloride  in  which  2  mols.  of  calcium  oxide  have  been  replaced  by 
2  mols.  of  lead  oxide.  When  the  mother-liquor,  which  is  slightly 
alkaline,  is  poured  into  a  large  excess  of  cold  water,  the  compound 
PbCl2,3PbO  -\-  3H2O  is  obtained  as  an  amorphous  white  precipitate. 

A  solution  of  barium  chloride  when  treated  in  a  similar  manner 
yields  small  slender  needles  which  seem  to  be  a  compound  of  barium 
chloride  with  lead  oxychloride,  but  they  are  decomposed  immediately 
by  water  and  yield  lead  oxychloride. 

Strontium  chloride  yields  small,  distinct,  brilliant  crystals  which 
when  washed  with  alcohol  and  dried  have  the  composition 
SnCl2,2PbO,5H20.  If  the  mother-liquor  is  poured  into  excess  of 
water  the  compound  PbCl2,3PbO,3H30  is  precipitated. 

Lead  oxide  is  dissolved  by  either  a  hot  or  a  cold  solution  of 
magnesium  chloride,  but  the  filtered  liquid  deposits  no  precipitate, 
and  only  a  very  slight  precipitate  is  obtained  when  the  solution  is 
poured  into  an  excess  of  water.  C.  H.  B. 
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Analysis  of  a  Copper  Slag  of  Bright  Red  Colour.    By  N.  A. 

Berry  {Amer.  Ghem.  /.,  8,  429 — 430). — The  slag  is  hard,  breaks  with 
conch oidal  fracture,  and  contains  small  cavities  and  very  minute 
metallic  beads.  Treated  with  hydrochloric  and  nitric  acids^  3023  per 
cent,  dissolved  (27*05  per  cent,  cuprous  oxide),  and  there  remained  a 
yellow  powder  containing  CuaO  =  8'64 ;  FeO  =  11'69 ;  SiOa  = 
49-24.  H.  B. 

Composition  of  Mirror  Amalgam.  By  G.  Harrison  (Amer. 
Chem.  /.,  8,  430 — 431). — The  amalgam  from  a  German  mirror  was 
found  to  contain  tin  83*78  per  cent.,  mercury  16*60  per  cent. 

H.  B. 

Mercurous  Hydroxide.  By  G.  B.  Bird  (Amer,  Chem.  J.,  8, 
426 — 427;  compare  Abstr.,  1885,  124). — Solutions  of  mercurous 
nitrate  and  of  caustic  potash  in  alcohol  of  70  per  cent.,  were  cooled  to 
—42°  and  mixed ;  but  little  precipitate  was  formed  and  that  slowly, 
its  colour  was  a  pale  amber,  changing  with  rise  of  temperature  into 
the  colours  of  mixtures  of  mercurous  oxide,  mercuric  oxide,  and  finely 
divided  mercury.  Judging  from  the  colours  of  the  corresponding 
lead,  copper,  and  silver  compounds,  it  appears  very  probable  that  the 
pale  amber-coloured  precipitate  obtained  was  mercurous  hydroxide. 

H.  B. 

Action  of  Mercuric  Oxide  on  Dissolved  Chlorides.  By  G. 
Andr^  (Oompt.  rend.,  104,  431 — 433), — Klinger  has  described  a 
compound,  CaCl2,2HgO  +  4H2O,  and  this  the  author  has  also 
obtained  by  the  action  of  mercuric  oxide  on  a  solution  of  calcium 
chloride.  The  mother-liquor  is  not  precipitated  by  cold  water.  If  a 
solution  of  mercuric  oxide  in  a  boiling  and  concentrated  solution  of 
calcium  chloride  is  poured  into  a  large  excess  of  cold  water,  a  brick- 
red  precipitate  is  obtained  which  when  dried  at  100°  has  the 
composition  HgCl2,3HgO.  It  is  analogous  to  and  possibly  identical 
with  the  oxychloride  obtained  by  Mi  lion  by  mixing  equal  volumes  of 
cold  saturated  solutions  of  mercuric  chloride  and  potassium  hydrogen 
carbonate. 

A  boiling  solution  of  barium  chloride,  saturated  with  yellow 
mercuric  oxide  and  allowed  to  cool,  deposits  needles  of  the  compound 
BaCLjHgO  +  6H2O,  analogous  to  the  barium  oxychloride  previously 
described.  When  treated  with  water,  it  becomes  yellow.  It  loses 
nearly  5  mols.  H2O  at  100°  and  the  rest  at  150°.  If  heated  in  a  tube, 
it  gives  off  water,  becoming  yellow  and  finally  white.  Red  mercuric 
oxide  gives  the  same  compound,  which,  when  decomposed  by  water, 
yields  the  red  oxide.  If  the  mother-liquor  of  the  oxychloride  is 
poured  into  cold  water,  only  a  slight  precipitate  is  formed. 

Strontium  chloride  solution  under  similar  conditions  yields  the 
compound  SrCl2,HgO  4-  6H2O  in  long,  slender  needles,  which  lose 
8*5  mols.  H2O  at  100"  and  the  rest  at  130°.  It  is  analogous  to 
strontium  oxychloride  but  contains  3  additional  mols.  H2O.  Only 
n  slight  precipitate  is  formed  when  the  mother-liquor  is  poured  into 
cold  water. 

A  cold  saturated  solution  of  magnesium  chloride  dissolves  yellow 
mercuric  oxide  when  heated,  but  the  liquid  deposits  no  compound  on 
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oooling".     If   poured  into  a  large  excess  of  water,  it  yields  a  white 
amorphous  precipitate  of  the  composition  2HgCl2,3HgO. 

The  general  results  show  that  these  mixed  compounds  are  true 
oxychlorides  which  are  sometimes  strictly  analogous  to  the  simple 
oxychlorides,  whilst  sometimes  their  composition  is  not  exactly 
similar.  Both  classes  of  compounds  agree  in  their  alterability  in 
contact  with  water.  C.  H.  B. 

Basic  Aluminmm  Sulphate.  By  K.  J.  Bayer  (Chem.  Zeit.,  11, 
38 ;  97— 98).— A  basic  aluminium  sulphate,  3Al203,2S03  +  9H2O,  is 
produced  when  excess  of  aluminium  hydroxide,  prepared  by  precipita- 
tion by  means  of  carbonic  anhydride,  is  boiled  for  some  time  with 
sulphuric  acid.  This  basic  sulphate  is  practically  insoluble  in 
sulphuric  or  hydrochloric  acid,  for  even  on  prolonged  digestion  with 
sulphuric  acid,  sp.  gr.  1*3 — 1*4,  only  part  of  it  passes  gradually  into 
solution.  It  is,  however,  completely  soluble  in  aqueous  soda.  At 
100°,  or  over  sulphuric  acid,  it  does  not  lose  water,  but  when  heated  to 
low  redness  it  loses  9  mols.  H2O  without  further  decomposition, 
whilst  at  a  bright  red  heat  it  decomposes  with  evolution  of 
sulphurous  anhydride.  The  slightly  ignited  and  anhydrous  salt 
yields  a  basic  sulphate  to  water  which  is  precipitated  on  boiling. 
When  the  basic  sulphate  described  above  exists  in  aluminium 
sulphate,  it  is  a  sure  sign  that  the  latter  has  been  prepared  by  the 
alkaline  process.  D.  A.  L. 

Fluorine  and  Manganese  Compounds.  By  0.  T.  Cbristensen 
(/.  pr.  Chem.,  35,  161 — 181  ;  compare  this  vol.,  p.  335), — Chromium 
potassium  fluoride,  6KF,Cr2F6,  is  obtained  by  fusing  chromic 
hydroxide  with  an  excess  of  potassium  hydrogen  fluoride  and  extract- 
ing the  residue  in  the  cold  with  water  containing  hydrogen  fluoride  ; 
it  is  a  green,  crystalline  powder  practically  insoluble  in  water,  and 
yields  insoluble  chrome  alum  on  evaporation  with  concentrated 
sulphuric  acid.  The  compound  4KF,Cr2F6  -f-  2H2O,  prepared  by 
mixing  solutions  of  its  constituents,  is  a  green  salt  very  sparingly 
soluble  in  water,  but  soluble  in  hydrochloric  acid. 

Iron  potasntim  fluoride,  4KF,Fe3Ffi  -H  2H2O,  is  prepared  by  fusing 
ferric  hydroxide  with  an  excess  of  potassium  hydrogen  fluoride ;  it  is 
a  white,  crystalline  powder,  very  sparingly  soluble  in  water,  and  the 
solution  gives  no  reaction  with  potassium  thiocyanate.  This  salt 
is  probably  identical  with  that  described  by  Nickles  containing 
1  mol.  H2O  (/.  Pharm.  [4],  7,  15). 

Manganese  ammonium  fluoride,  4NH4F,Mn2F6,  is  obtained  by 
mixing  a  solution  of  manganosomanganic  oxide  in  hydrofluoric 
acid  with  one  of  ammonium  fluoride,  ether  as  a  red,  crystalline  salt,  or 
in  dark,  prismatic  crystals,  and  is  sparingly  soluble  in  water  contain- 
ing hydrogen  fluoride.  The  sodium  salt,  4]N'aF,Mn2F6,  is  a  red, 
crystalline  powder,  consisting  of  microscopic,  rectangular  tables  ;  the 
silver  salt,  2AgF,Mn2F6  4-  8H2O,  forms  dark,  almost  black  crystals, 
and  loses  the  greater  part  of  its  water  of  crystallisation  at  100°,  the 
remainder  at  110°.  When  manganese  fluoride  is  added  to  a  solution 
of   chioropurpureocobalt  carbonate   in   hydrofluoric   acid,  ohloropur- 
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pureocobalt  manganeRe  fluoride  is  obtained  as  a  lustrous,  crystalline 
precipitate  consisting  of  microscopic  rectangnlal*  tables. 

Berzelius  has  shown  that  when  aluminium  hydroxide  is  boiled 
with  a  solution  of  sodium  fluoride,  cryolite  is  formed,  and  Schuch  has 
pointed  out  that  aluminium  hydroxide  is  obtained  when  cryolite  is 
boiled  with  sodium  hydroxide ;  the  author  has  endeavoured  to  find 
out  the  conditions  of  equilibrium  for  these  changes,  and  proves  that 
there  is  a  definite  limit  to  the  first  reaction,  but  not  to  the  second, 
owing  to  the  fact  that  the  separated  sodium  fluoride  encloses  unaltered 
cryolite  and  protects  it  from  further  action.  Sodium  fluoride  solution 
is  not  decomposed  when  boiled  with  ferric,  chromic,  or  manganic 
hydroxides.  The  author  considers  the  double  fluorides  and  double 
cyanides  of  the  iron-aluminium-group  to  be  analogous  in  constitution. 

W.  P.  W. 
Solubility  of  Manganese  Sulphide  in  Fused  Potassium 
Sulphide.  By  E.  Claassen  (A7ner.  Ghem.  /.,  8,  436— 437).— When 
fusing  magnetite  with  soda  and  sulphur  for  the  purpose  of  detecting 
vanadium,  it  was  found  that  a  considerable  amount  of  manganese 
was  also  extracted  from  the  fused  mass  by  treatment  with  water. 

H.  B. 
Preparation  of  Ammonium  Bichromate.  By  J.  J.  Hood 
{Ghem.  Zeit.,  11,  55). — Chrome-iron  ore  is  heated  with  sodium  or 
potassium  salts,  the  resulting  monochromate  is  dissolved  in  water, 
treated  with  2  equivalents  of  acid,  and  then  neutralised  with  ammonia 
or  ammonium  carbonate.  The  solution  containing  a  dichromate  and 
a  sulphate,  chloride,  or  nitrate,  as  the  case  may  be,  is  concentrated,  the 
latter  salts  as  they  crystallise  are  removed,  and  finally  on  cooling 
ammonium  dichromate  crystallises  out.  The  potassium  or  sodium 
salts  are  used  again  for  heating  with  fresh  chrome-iron  ore. 

D.  A.  L. 
Extraction  of  Vanadium  and  Chromium  from  Iron  Ores,  par- 
ticularly from  Magnetite.  By  E.  Claassen  (Amer.  Ghem.  J.,  8, 
437 — 443  ;  comp.  Abstr.,  1886,  428). — It  is  impossible  to  obtain  in  a 
soluble  form  all  the  vanadium  and  chromium  contained  in  certain 
ores  (especially  hard  dense  ores  like  magnetite),  by  fusion  with 
sodium  carbonate  and  nitre  or  sulphur.  The  finely  powdered  ore,  if 
treated  with  water  (1  part)  and  sulphuric  acid  (2  parts),  and  then 
gradually  heated  until  all  sulphates  are  decomposed,  is  converted 
into  the  finest  possible  powder,  and  from  this  the  vanadium  and 
chromium  may  be  completely  extracted  by  a  single  fusion.  If  only 
vanadium  is  to  be  estimated,  the  following  is  the  better  method  of 
procedure,  as  a  solution  free  from  chromium  is  at  once  obtained. 
The  powder  left  after  treatment  with  sulphuric  acid  is  fused  with 
three  parts  of  soda  and  three  of  sulphur,  the  melt  extracted  with 
water,  the  filtrate  containing  a  thiovanadate  boiled  with  dilute  nitric 
acid,  and  the  precipitated  vanadium  sulphide  collected,  dried,  and 
excess  of  sulphur  removed  by  treatment  with  carbon  bisulphide  ;  the 
filtrate,  which  always  contains  some  vanadium,  is  evaporated  to  dry- 
ness, mixed  with  the  precipitated  sulphide,  and  fused  with  a  little 
soda.     The  fused  mass  is  extracted  with  water,  and  the  filtrate  which 
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contains  a  vanadate  and  also  nitrites,  is  made  neutral  by  continued 
boiling  with  small  quantities  of  ammonium  nitrate,  and  precipitated 
bj  lead  nitrate.  The  washed  lead  vanadate  is  digested  with  hydro- 
chloric acid  and  alcohol,  and  the  lead  chloride  removed  by  filtration 
and  washing  with  alcohol ;  the  alcoholic  filtrates  are  evaporated, 
redissolved  in  water,  and  the  last  trace  of  lead  removed  by  hydrogen 
sulphide ;  the  filtrate  when  evaporated  and  ignited  leaves  impure 
vanadium  pentoxide ;  it  is  oxidised  by  ignition  with  ammonium 
nitrate,  extracted  with  ammonia,  and  finally  obtained  pure  by  evapora- 
tion and  ignition. 

If  both  vanadium  and  chromium  are  to  be  estimated,  the  following 
method  may  be  substituted,  both  being  extracted  together  from  the 
ore  and  then  separated  afterwards.  The  ore  after  the  treatment 
with  sulphuric  acid  is  fused  with  thrice  its  weight  each  of  soda  and 
nitre,  and  the  soluble  portion  dissolved  out  by  water.  The  solution 
is  made  neutral  by  boiling  with  ammonium  nitrate,  then  precipitated 
by  lead  acetate,  and  the  lead  removed  as  before  described.  The  dried 
residue  containing  chromium  and  vanadium  is  fused  with  three  parts 
of  soda  and  three  of  sulphur,  and  the  mass  extracted  with  water. 
The  filtrate  containing  the  vanadium  is  treated  as  before ;  the  residue 
containing  the  chromium  is  fused  with  alkali  and  nitre,  and  pre- 
cipitated as  usual  as  lead  chromate.  H.  B. 

Gold.  By  G.  KeUss  (Annalen,  237,  274—307  ;  compare  this  vol., 
pp.  15,  340). —  Only  three  oxides  of  gold  exist,  namely:  AU2O, 
AuaOjAuaOa,  and  AuoOa.  These  oxides  have  been  previously  described 
by  the  author  (loc.  cit.). 

Oberkampf  (Anfi.  Chim.,  80,  140),  Figuier  {Ann.  Chim.  Phys. 
[3],  11,  336),  Buisson  (/.  Pharm.,  16,  629),  and  Russell  (this  Journ., 
1874,  11)  state  that  gold  is  precipitated  by  hydrogen  from  a  solution 
of  auric  chloride.  This  is  denied  by  Proust  (/.  Phys.,  62,  131)  and 
Schweigger-Seidel  {Schweigger^s  Journ.,  65,  268).  The  author  finds 
that  hydrogen  which  has  been  purified  by  passing  through  solutions 
of  sodium  hydroxide,  silver  nitrate,  potassium  permanganate,  and 
over  red-hot  copper,  has  no  action  on  auric  chloride. 

The  discrepancies  between  the  author's  results  and  Raschig's  (this 
vol.,  p.  112)  arise  from  two  sources.  Aurous  oxide  prepared  by  the 
action  of  mercurous  nitrate  on  auric  chloride  contains  mercury.  The 
formula  AuaO  +  2HaO,  which  Raschig  obtained  for  the  oxide  dried 
over  phosphoric  anhydride,  is  consequently  incorrect. 

Auric  oxide  and  auric  chloride  are  not  reduced  by  pure  sodium 
hydroxide.  If  the  sodium  hydroxide  contains  organic  matter,  oxides 
of  gold  are  precipitated,  but  auric  acid  is  not  formed. 

w.  c.  w. 

Formation  of  Platinum  Silicide.  By  F.  P.  Miles  (Amer. 
Cliem.  J.,  8,  428;  compare  Abstr.,  1886,  124). — The  conditions  under 
which  platinum  silicide  was  formed,  are  found  to  be  the  presence  of 
reducing  gases  such  as  carbonic  oxide,  of  silicon  tetrafluoride,  and  of 
a  basic  substance  such  as  mao^nesia.  H.  B. 
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Composition  of  the  Black  Zinc  Blende  of  Freiberg.     By  A. 

Stelzner  and  A.  Schertel  (Ghem.  Gentr.,  1887,  92). — The  analysis 
of  black  blende  from  five  different  veins  in  the  Freiburg  district  gave 
the  following  numbers  :—Zn,  49-83— 5173 ;  Fe,  11-97— 13-44; 
8,32-51—33-69;  Mn,  0-08— 0-83  ;  Cd,  0-19— 0-42  ;  Sn,  0-06-0-55  ; 
In,  traces.  The  tin  is  present  as  sulphide  ;  the  ratio  of  zinc  to  iron 
is  nearly  3-3  :  1.  The  mechanical  impurities  were  small  quantities  of 
tinstone  and  quartz.  Both  these  impurities,  amounting  to  0*6 — I'O 
per  cent.,  were  present  in  blende  from  10  different  localities. 

The  tinstone  belongs  to  the  type  of  needle-tinstone,  and  forms 
columnar,  often  twinned  crystals,  about  0-8  mm.  long,  which  are  often 
embedded  in  the  blende,  and  often  in  the  quartz.  The  latter  is  in 
the  form  of  small,  irregular  crystals  of  the  combination  PooP,  and 
sometimes  encloses  blende.  The  formation  of  zinc-blende,  tinstone, 
and  quartz,  must,  therefore,  generally  have  taken  place  simultaneously 
in  the  Freiburg  district.  Gr.  H.  M. 

Quartzite.  By  P.  Holland  (Ghem.  News,  55,  49— 50).— The 
specimen  examined  was  taken  from  stone  quarries  at  NilFs  Hill, 
Pontesbury.  A  detailed  description  and  a  figure  of  its  appearance 
under  the  microscope  are  given ;  it  proved  to  be  a  compact 
f elspathic  quartzite.     The  analytical  numbers  obtained  from  it  were  as 


follows  : — 

Combined 

SiOa. 

AiA- 

FeoO,. 

K2O. 

Na,0. 

Carbon. 

water. 

94-85 

2-38 

0-62 

0-67 

0-71 

0-07 

0-63 

In  some  darker-coloured  fragments  the  carbon  amounted  to  0-13 
per  cent.  D.  A.  L. 

Plattnerite.  By  E.  Kinch  (Min.  Mag.,  7,  63 — 64). — A  mineral 
from  Leadhills,  Lanarkshire,  analysed  by  the  author,  proved  to  be 
plattnerite,  a  mineral  not  examined  since  it  was  first  noticed  by 
iireithaupt  and  Plattner  in  1837.  The  following  are  the  analytical 
results  obtained  ; — 

Loss  on  ignition.  PbO.  Total. 

7-10  92-66  99-76 

It  is  a  black  mineral  in  globulous  concretions  with  crystalline 
exterior.  The  hardness  is  about  5.  The  sp.  gr.  is  8-54,  or  some- 
what lower  than  that  given  by  Breithaupt.  B.  H.  B. 

New  Variety  of  Dufrenite  from  Cornwall.  By  E.  Kinch, 
F.  H.  Butler,  and  H.  A.  Miers  (Min.  Mag.,  7,  65 — 70). — The  authors 
liave  examined  examples  of  crystallised  mineral  from  East  Cornwall, 
]>resenting  features  dissimilar  from  those  of  any  known  species,  but 
presumably  referable  to   dufrenite.     The  unaltered  crystals  have  a 
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vitreons  lustre,  and  vary  in  colour  from  black  to  a.pple-green.  The 
crystals  occur  in  the  form  of  rectangular  tables,  1  to  2  mm.  square 
and  I  mm.  thick.  They  may  be  regarded  as  orthorhombic  plates 
formed  by  the  micropinacoid  faces,  bevelled  at  the  sides  by  small  faces 
of  the  prism,  and  bounded  at  the  top  and  bottom  by  the  basal  planes. 
The  crystal lographic  characters  agree  very  closely  with  those  of 
dufrenite  from  Waldgirmes,  described  by  A.  Streng  (Abstr.,  1881, 
527).  The  green  crystals  have  a  hardness  of  4*5,  and  a  sp.  gr.  of 
3'233.     Analysis  gave  the  following  results : — 


HoO. 

SiOs. 

CuO. 

P2O5. 

Fe^O.,. 

CaO. 

MgO. 

Total.. 

10-62 

0-53 

0-95 

30-26 

55-63 

1-50 

trace 

99-49 

These  results  are  compared  with  the  various  published  analyses  of 
dufrenite,  and  the  authors  conclude  that  the  mineral  described,  as  well 
as  other  varieties  described  under  the  head  of  dufrenite,  contains  a 
larger  proportion  of  phosphoric  acid  to  base  than  is  compatible  with 
the  usual  formula  for  dufrenite,  2Fe203,P205,3H20.  The  species 
should,  therefore,  be  divided  into  two,  one  having  the  formula 
5Fe203,P205,8H20,  or  possibly,  in  some  cases,  less  water. 

B.  H.  B. 

Talc  used  in  Paper-making.  By  W.  I.  Macadam  {Min.  Mag.,  7, 
75). — This  mineral,  known  in  commerce  as  agalite,  is  obtained  from 
Xew  Jersey.  It  is  largely  used  for  paper-making  in  place  of  kaolin, 
and  gives  a  much  purer  effluent.  The  high  glaze  of  American  paper 
is  largely  due  to  the  use  of  this  mineral.  It  is  of  a  highly  fibrous 
character,  insoluble  in  water,  and  greasy  to  the  touch.  In  colour,  it  is 
almost  pure  white.  Its  sp.  gr.  varies  from  2*22  to  2*562.  Analysis 
gave  the  following  results  : — 

SiOo.  MgO.  FeO.        AUOg.         H2O.         Loss.  Total. 

62-08        33-13        0-10        0-31        4-29        0-09        100-00 

B.  H.  B. 

Phenacite  from  Colorado.  By  S.  L.  Penfield  (Amer.  J.  Sci., 
33,  130 — 134). — The  occurrence  of  phenacite  in  the  United  States 
was  first  mentioned  by  Cross  and  Hillebrand  (Abstr.,  1883,  1065). 
Crystallographical  descriptions  of  the  phenacite  from  Florissant  have 
also  been  published  by  Hidden  (Abstr.,  1885,  878;  and  1887,  118). 
The  crystals  occur  at  Topaz  Butte,  near  Florissant,  and  about  16  miles 
from  Pike's  Peak.  They  are  remarkably  similar  to  those  described  by 
N.  V.  Kokscharoff  from  the  Ural.  The  planes  observed  are  of  especial 
interest  as  belonging  to  the  rhombohedral-tetartohedral  division  of 
the  hexagonal  system. 

The  author  also  describes  some  remarkable  crystals  from  a  new 
locality,  Mt.  Antero,  in  Chaffee  Co.  They  are  terminated  mainly  by 
rhombohedra  of  the  third  order.  B.  H.  B. 

The  Crystal  Beds  of  Topaz  Butte.  By  W.  B.  Smith  (Amer.  J. 
8ci.,  33,  134 — 135). — The  crystal  beds  from  which  most  of  the 
specimens  labelled  Pike's  Peak  have  actually  come  are  situate  20  miles 
north-west  of  that  point.  Topaz  Butte,  a  point  5  miles  north  of 
Florissant,  marks  the  southern  limit  of  the  beds.     The  largest  phena- 
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cite  ever  found  in  this  locality  is  a  lenticular  crystal,  15  mm.  in 
diameter. 

A  few  phenacite  crystals  have  been  observed  in  the  interior  of 
smoky  quartz  and  amazon-stone  crystals  :  these  minerals  showing  no 
evidence  of  secondary  growth.  Phenacites  have  also  been  found  half 
in  quartz  and  half  in  amazon-stone,  when  the  two  minerals  are  in 
contact.  B.  H.  B. 

Topaz  from  the  Thomas  Range,  Utah.  By  A.  N.  Alling 
(Amer.  J.  Sci.,  33,  146). — The  topaz  crystals  exa,mined  were  found  in 
the  Thomas  Range,  40  miles  north  of  Sevier  Lake,  where  they  occur 
in  rhyolite  (compare  W.  Cross,  Abstr.,  1886,  991).  They  vary  from 
3  to  10  mm.  in  length,  and  are  j)erfectly  colourless.  The  planes 
observed  were  coPoo,  OP,  coP,  ooP2,  2Poo,  2Poo,  4Poo,  |P,  P,  2P, 
4P.     The  axial  ratio  was  calculated  to  be 

a:b  :c  =  0'5285  :  1  :  0-47715, 

values  approximating  very  closely  to  those  obtained  by  v.  Kokscharoff 
for  the  Siberian  crystals,  but  varying  very  widely  from  the  axial 
ratios  for  crystals  from  Ehrenfriedersdorf,  Altenberg,  Schnecken- 
stein,  and  Brazil.  B.  H.  B. 

Occurrence  of  Strontia  in  Heulandite.  By  P.  Jannasch 
(Ber.,  20,  346 — 849). — The  following  analyses  of  heulandite  from 
different  localities  are  given  : — 

Farsathal. 

Andreasberg.  ^ * ^  Teigashorn. 

SiOa   56-11  60-07      57-71  58-43 

AI2O3 17-15  14-75      16-42  16-44 

PeoOs trace               0-62         —  — 

CaO    4-26              4-89        6*96  7-00 

SrO    3-63              1-60         0-54  0-35 

MgO trace                 —            —  — 

NaaO 3-31              2-36        1-49  1-40 

K2O 0-27              0-44        0-35  0*21 

LigO    trace  trace       trace  trace 

H2O 16-28  15-89      16-50  1645 

The  formula  of  heulandite  would  therefore  be 

H4(Ca,Sr,m2iK2)Al2(Si03)6  +  SiHaO  or  4H2O. 

In  order  to  separate  the  calcium  from  the  strontium,  they  are 
precipitated  from  the  weak  ammoniacal  solution  as  oxalates,  the 
precipitate  redissolved  and  again  precipitated.  The  ignited  mixture 
of  earths  is  converted  into  nitrates,  and  separated  by  means  of  alcohol 
and  ether.  The  undissolved  strontium  salt  is  then  dissolved  in  bot 
water,  precipitated  with  dilute  sulphuric  acid  in  presence  of  alcohol, 
and  weighed  as  sulphate.  N.  H.  M. 

Sodium  Felspar  from  Krageroe,  Norway.  By  Bischof  (Chem. 
Centr.,   1887,  169 — 170). — This  is  of  a  brownish  colour  without  any 
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distinct  foreign  markings,  and  with  fine  mother-of-pearl-like  lamina- 
tions.    Dried  at  100°,  its  composition  is — 


SiOa. 

AI2O3. 

Fe^Os. 

CaO. 

MgO. 

K2O. 

NasO. 

H2O. 

65-35 

21-66 

0-64 

1-79 

0-16 

0-52 

9-88 

0-25 

showing  that  it  is  a  sodium  felspar  containing  a  noteworthy  amount  of 
lime.     It  melts  more  easily  than  the  potassium  felspar  from  Norway. 

G.  H.  M. 
Occurrence  of  Silver  in  Volcanic  Ash  from  the  Eruption  of 
Cotopaxi,  July  22nd— 23rd,  1885.  By  J.  W.  Mallet  (Ghem. 
News,  55,  17). — The  sample  was  collected  at  Bahia  de  Caraguez, 
where  ash  had  fallen  to  the  depth  of  several  inches  although  the  place 
is  120  miles  to  the  westward  of  Cotopaxi.  The  specimen  consisted  of 
a  very  fine,  mobile  powder  soft  to  the  touch  and  of  a  light  brownish- 
grey  colour.  Under  the  microscope  it  appeared  to  consist  of  minute, 
more  or  less  sharp  or  splintery-edged  granules  and  spicules ;  quartz, 
a  white  and  pink  or  reddish  felspar,  augite,  magnetite  (strongly 
magnetic),  and  thin  scales  of  deep  red  specular  iron  oxide  were  easily 
distinguished.  When  strongly  heated,  the  ash  turned  dark  red-brown, 
and  fused  to  a  nearly  black  slag.  Its  sp.  gr.  =  2*624  at  18°  ;  0-21  per 
cent,  of  the  ash  was  soluble  in  boiling  water  and  6-94  per  cent,  was 
dissolved  by  hydrochloric  acid  from  the  portion  insoluble  in  water. 
The  ash  dried  at  100°  contained  per  cent. — 

SiO^.        AI2O3.      Fe,03.      FeO.       MgO.       CaO.      NaaO.       K^O.       B^O. 
56-89      19-72      4-06      3-65       1-91      5-87      5*14      1-96      0-62 

with  traces  of  TiOz,  MnO,  Li20,  Ag,  CI,  SO3,  P2O5. 

The  silver  present  amounted  to  about  1  part  in  83,600  of  ash,  but 
although  the  proportion  is  so  small  the  total  amount  ejected  during 
the  eruption  would  be  considerable  when  the  vastness  of  the  mass  of 
volcanic  ash  is  taken  into  consideration.  The  silver  was  probably 
present  as  chloride.  This  is  the  first  time  silver  has  been  found  in 
volcanic  ash.  D.  A.  L. 

Diabase  Porphyrite  from  the  Neighbourhood  of  Petrosa. 
wodsk.  By  C.  V.  VoGDT  (Chem.  Centr.,  1887,  200).— The  masses  of 
rock  running  through  the  diluvium  in  the  form  of  rocJies  moutonnees 
belong  partly  to  forms  rich  in  augite  and  partly  to  forms  rich  in 
felspar.  Only  the  latter  were  submitted  to  further  examination.  The 
porphyritic  felspar  occurs  as  orthoclase  frequently  mixed  with  oligo- 
clase  and  labradorite  and  entirely  converted  into  radial  aggregates; 
whilst  the  ground-mass,  which  is  rich  in  epidote,  appears  to  consist 
chiefly  of  an  albitic  felspar.     The  augite  is  very  chloritic. 

G.  H.  M. 

Meteoric  Iron  from  Augusta  Co.,  Virginia.  By  G-.  F.  Kunz 
(^Amer.  J.  Sci.,  33,  58 — 59). — This  mass  of  meteoric  iron  was  found 
near  the  place  where  the  largest  of  the  three  masses  from  Augusta 
Co.,  described  by  Mallet  (Abstr.,  1871,  1020),  was  found.  Its  present 
dimensions  are  8-5  cm.  by  6-5  cm.,  7  cm.  at  the  wider  end  and  3  cm.  at 
the  smaller  end.     The  following  is  an  analysis  of  the  mass  : — 
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Fe.                Ni.               Co.              Cu. 
90-293        8-848        0-486        0-016 

Sn.              P. 
0-005         0-243 

S. 
0-012 

C.                     Si. 
0-177            0-092 

Total. 
100-072 

Ltt  traces  of  manganese,  chrominm, 

and  chlorine.             B. 

H.  B. 

Coahuila  Meteorites.  By  0.  W.  Huxtington  (Amer.  J.  Sci., 
33,  115 — 118). — The  author  shows  that  the  assumed  new  meteorite 
found  near  Fort  Duncan,  Maverick  Co.,  Texas,  and  described  by 
W.  B.  Hidden  (this  vol.,  p.  119),  belono^s  to  the  same  fall  as  the 
meteorites  described  by  J.  L.  Smith  under  the  head  of  Coahuila  irons, 
and  supposed  to  belong  to  one  fall.  The  irons  referred  to  are,  the 
Santa  Rosa  Sancha  Estate  iron,  found  in  1850;  the  Butcher  iron, 
found  in  1866 ;  the  San  Grregorio  iron  ;  and  the  Chihuahua  Hacienda 
de  Conception  iron.  B.  H.  B. 

Supposed  Metallic  Meteorite  from  Highland  Co.,  Virginia. 
By  F.  P.  MiLRS  (Amer.  Chem.  /.,  8,  427— 428).— The  metal  contains 
Fe  =  99-716,  P  =  0-106,  C  =  0-032,  S  =  0-058,  but  nickel  and  cobalt 
are  absent.  It  is  probably  a  relic  from  an  early  bloomery  fire,  although 
there  are  no  records  of  such  in  the  neighbourhood.  H.  B. 

Analysis  of  the  Water  from  an  Artesian  Well  in  the  Tunisian 
Chotts,   and  from  the  Spring   at   Oued  Ref.    By  De  Lesseps 

(Gompt.  rend.,   104,  272). 

CaCOg.       MgCOg.       CaS04.        MgS04.        l^a^SO^. 

Artesian  well 0-607         none         1-196         0-490  none 

Spring  at  Oued  Bef    0-252        0-185         1-027         none  1-582 

Residue 
NaCl.  KCl.  MgCls.  per  litre. 

Artesian  well. .....      0*052  none  0-842  3-187 

Spring  at  Oued  Ref     1-205  0-061  none  3-412 

C.  H.  B. 

Water  from  the  Wells  of  Zemzem.  By  P.  v.  Rombuegh  (Bee. 
Trav.  Chem,.,  5,  565 — 273). — The  waters  from  the  wells  of  Zemzem, 
or  Hagar's  Wells,  near  Mecca,  have  been  celebrated  for  centuries  past 
as  holy  to  Mussulmans  and  as  possessing  therapeutic  value ;  it  is 
even  probable  that  to  them  the  town  of  Mecca  owes  its  origin.  For 
some  time,  the  water  supply  was  taken  from  the  wells,  but  as  this  was 
regarded  as  sacrilege,  other  sources  were  subsequently  used.  It 
appears  that  as  the  supply  of  water  is  almost  inexhaustible,  it  arises 
from  one  stream  flowing  underground ;  there  is,  however,  reason  to 
believe  that  it  is  being  contaminated  by  the  sewage  of  Mecca.  The 
results  of  analysis  in  gram  per  litre  are  as  follows  : — 

CI.  SO3.  N2O5.  CO2.  SiOj.  CaO.         MgO. 

0-6563      0-3955      0-7255      0-317      0-0472      0-412      0-152 

NaoO.  KsO.  P2O3. 

0-5776  0-2719  trace 
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The  sp.  gr.  at  18°  was  1'0025.  A  bacteriological  examination  of  the 
water  gave  no  particular  results.  P.  Frankland  in  1881  made  an 
analysis  of  a  sample  of  water  from  Hagar's  Well ;  the  results,  however, 
were  different  from  those  given  above ;  either  the  water  undergoes 
considerable  changes  or,  more  probably,  the  two  samples  were  not 
taken  from  the  same  source.  V.  H.  Y. 


Organic    Chemistry. 


Vaselin.  By  C.  Engler  and  M.  Boehm  (Dingl.  pohjt,  J.,  262, 
468 — 475  and  524 — 530). — The  authors  call  vaselin  the  substance 
extracted  from  petroleum  residues,  whilst  the  mixture  of  heavy 
mineral  oil  {Paraffinum  Uquidum)  with  ceresine  {Faraffinum  soliduni)  is 
regarded  as  "  artificial  vaselin."  For  the  preparation  of  the  natural 
product,  two  Galician  oils  were  used.  Both  oils  were  highly  dichroic, 
had  a  green  colour  by  reflected  light  and  a  colour  varying  from 
yellowish  to  brownish-red  by  transmitted  light,  and  exhibited  the 
following  properties  when  subjected  to  distillation. 

Fraction  below  150°.  150°  to  200°. 

( ^ ,  , ^ ^ , 

Sp.  gr.  per  cent.         per  cent.  per  cent.        per  cent, 

at  15°.  by  vol.         by  weight.  by  rol.         by  weight. 

Oil    I..      0-812  30-2  267  35-9  35-5 

„   II..      0-820  21-8  20-0  51-7  512 

290°  to  340°.  Above  340°. 


r- 


per  cent.  per  cent.  per  cent.  per  cent, 

by  vol.  by  weight.  by  vol.  by  weight. 

Oil    I  . . . .      5-3  6-5  27-7  31-1 

„   II  ... .     8-8  9-4  17-0  18-9 

For  the  production  of  vaselin  from  these  oils,  two  methods  were 
employed,  the  first  consisting  in  dissolving  the  residues  in  petroleum 
spirit,  bleaching  the  solution  by  filtration  through  animal  charcoal, 
and  expelling  the  solvent  by  distillation  with  steam,  whilst  the  second 
method  involved  bleaching  the  oil  and  subjecting  it  to  distillation  in 
a  vacuum  (mercury  column  =  10 — 15  mm.)  to  250''.  The  product 
obtained  according  to  the  first  process  formed  a  colourless,  trans- 
lucent pasty  mass  melting  at  32°  and  exhibiting  no  crystalline 
structure,  even  on  application  of  cold.  The  vaselin  extracted  from 
the  bleached  oils  was  colourless,  translucent,  and  free  from  odour. 
It  had  the  following  properties  : — 

Yield.  Sp.  gr.  Melting  point. 

Oil    I    13-8  0-8809  30—31° 

,.   II    13-2  0-8785  30—31 
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The    composition    of    the    different   vaselins   is   illustrated  in  the 
subjoined  table. 

From 
From  residue8.  From  Petroleum  Oil  I.  Petroleum  Oil  II. 


c  .... 

86-99     86-67 

86-30 

86-54 

86-55 

86-14    86-17 

H  .... 

1314     13-15 

13-99 

1373 

13-74 

13-50     13-72 

These  results  show  that  vaselin  is  composed  exclusively  of  hydro- 
carbons. The  oils  obtained  by  subjecting  the  bleached  petroleum  to 
fractional  distillation  were  also  found  to  contain  only  carbon  and 
hydrogen,  both  oxygen  and  sulphur  being  absent.  The  bleaching 
process  appears  to  remove  all  oxygenated  constituents  and  increase 
the  amount  of  saturated  hydrocarbons,  the  charcoal  retaining  the  less 
highly  hydrogenised  hydrocarbons.  Attempts  were  made  to  increase 
the  melting  point  of  vaselin  by  subjecting  it  to  partial  redistillation. 
It  was  not,  however,  possible  to  raise  the  melting  point  more  than 
two  or  three  degrees,  whilst  prolonged  distillation  resulted  in  reducing 
the  melting  point,  probably  owing  to  decomposition  of  the  vaselin. 
By  dissolving  vaselin  in  ether  and  subjecting  the  ethereal  solution  to 
fractional  precipitation  with  alcohol,  the  authors  succeeded  in 
separating  a  solid  and  liquid  substance  from  vaselin.  100  grams 
gave  40-8  grams  of  solid  vaselin  of  0-8836  sp.  gr.,  melting  at  40°,  and 
59-2  grams  of  liquid  vaselin  of  0-8809  sp.  gr.,  solidifying  at  —10°. 
Both  products  had  the  same  constitution,  and  approximately  the  same 
boiling  points.  American  vaselin  melting  at  32 — 33°  yielded  14  per 
cent,  of  solid  vaselin  melting  at  49 — 50°  and  86  per  cent,  of  liquid 
vaselin.  It  is  possible  to  separate  "  artificial  vaselin  "  into  a  solid  and 
liquid  substance,  but  the  chemical  and  physical  properties  of  the 
component  parts  are  essentially  different.  D.  B. 

Piperilene.  By  G.  Magnanimi  (Gazzetta,  16,  390 — 392). — Piperi- 
lene,  CsHs,  on  bromination,  forms  two  isomeric  tetrabromo-compounds, 
C5H8Br4,  the  one  identical  with  a  substance  previously  described  by 
Hofmann,  melting  at  114-9°,  the  other,  a  colourless  liquid  boiling  at 
115 — 118°  under  a  pressure  of  4  mm.,  and  exhibiting  no  signs  of 
solidification  when  subjected  to  a  freezing  mixture. 

Attempts  were  made  to  determine  the  molecular  weight  of  the  solid 
tetrabromo-compoundby  means  of  the  lowering  of  freezing  point  of 
benzene  caused  by  the  solution  therein  of  this  substance,  according  to 
the  methods  proposed  by  Raoult  and  by  Paterno  and  Nasini ;  the 
results  indicated  that  the  compound  was  not  a  polymeric  modification 
of  the  liquid  substance  above  described.  V.  H.  Y. 

Hydrogenation  of  Propionitrile.  By  G.  Pisanello  {Gazzetta, 
16,  446 — 448). — It  has  recently  been  shown  by  Spica  that  the  nitriles 
on  hydrogenation  yield,  besides  the  corresponding  primary  amines, 
small  quantities  of  the  secondary  and  tertiary  amines.  It  is  here 
shown  that  propionitrile,  on  hydrogenation  with  tin  and  hydrochloric 
acid,  yields  besides  propylamine,  small  quantities  of  di-  and  tri-propyl- 
amine,  as   evidenced   by   fractional   ci-ystallisation   of   their  platino- 

YOL.  Lii.  ^^  h 
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chlorides,  and  determination  of  the  platinum  therein ;  the  formation 
of  the  secondary  amines  was  also  proved  by  Liebermann's  colour 
reaction.  V.  H.  V. 

Etherifi cation  by  Double  Decomposition.  New  Ethereal 
Salts  of  Nitrous  Acid.  By  Gr.  Bertont  (Chem.  Centr.,  1887,  35 — 
36  ;  compare  Abstracts,  1886,  217  and  975). — Tertiary  amyl  nitrite, 
CsHn'O'NO,  is  prepared  by  shaking  together  at  the  ordinary  tempe- 
rature tertiary  amyl  alcohol  (3  mols.)  with  glyceryl  trinitrite  (1  mol.), 
and  occasionally  adding  a  lump  of  ice.  The  liquid  separates  into 
two  layers,  the  upper  of  which  is  the  ethereal  salt.  This  is  washed 
with  very  dilute  aqueous  soda,  then  with  water,  finally  dried  over 
fused  calcium  nitrate,  and  fractionally  distilled.  It  is  a  mobile, 
slightly  yellow,  pleasant  smelling  liquid,  boiling  at  92 — 93°,  sp.  gr.  at 
0°  =  0*9033,  very  slightly  soluble  in  water,  easily  soluble  in  amyl 
alcohol,  ether,  chloroform,  benzene,  &c.,  decomposed  by  methyl  and 
ethyl  alcohol  with  formation  of  methyl  and  ethyl  nitrites.  When 
inspired,  it  does  not  give  the  same  symptoms  as  ordinary  amyl  nitrite. 
It  is  violently  decomposed  by  strong  sulphuric  acid,  and  reduced  by 
ammonium  sulphide  aud  hydrogen  sulphide,  with  separation  of 
sulphur  ;  it  is  saponified  by  alkalis. 

a-Propylene  dinitrite,  0N-0-CH2*CHMe*0*N0,is  prepared  in  the  same 
way  as  the  preceding  compound  by  heating  a  mixture  of  a-propylene 
glycol  and  glyceryl  trinitrite  on  the  water-bath.  It  is  a  yellowish,  very 
mobile  liquid,  of  suffocating  odour,  boiling  at  108 — 110°,  sp.  gr.  at  0°  = 
1'144,  insoluble  in  water,  soluble  in  ether,  chloroform,  benzene,  &c., 
slowly  decomposed  by  water,  quickly  by  methyl  and  ethyl  alcohol,  it 
is  dissolved  by  cold  and  decomposed  by  hot  acetic  acid ;  dilute 
sulphuric  acid  decomposes  it.  When  exposed  to  sunlight  in  a  closed 
vessel,  it  explodes  violently. 

Secondary  octyl  nitrite^  CgHn'O'NO,  is  prepared  by  treating  secon- 
dary octyl  alcohol  (3  mols.)  with  glyceryl  trinitrite  (1  mol.)  at  the 
ordinary  temperature,  and  proceeding  as  above.  It  is  a  dark  yellow, 
mobile  liquid,  boiling  at  165 — 166",  sp.  gr.  at0°  =  0'881,  insoluble  in 
water,  soluble  in  the  alcohols,  and  decomposed  by  the  lower  members, 
also  soluble  in  ether,  chloroform,  benzene,  &c.  When  acted  on  by 
acids,  it  is  decomposed  in  the  same  way  as  the  preceding  compounds. 

The  author  finds  that  the  physiological  actions  of  these  nitrites  and 
also  of  allyl  nitrite  (Abstr.,  1886,  218)  is  not  different  from  that  of 
other  ethereal  nitrites.  The  poisonous  properties  of  these  nitrites 
increase  on  the  one  hand  with  the  percentage  of  NO2,  and  on  the 
other  with  their  decomposibility  ;  they  stand  in  the  following  order: 
a-propylene,  allyl,  tertiary  amyl,  secondary  octyl  nitrite. 

G.  H.  M. 

Phosphoplatinous  Chloride.  By  E.  Pomey  (Compt.  rend.,  104, 
364). — Phosphoplatinous  chloride  dissolves  readily  in  propyl  alcohol, 
with  subsequent  development  of  heat  and  evolution  of  hydrogen 
chloride.  On  adding  water  to  the  liquid,  a  yellow,  crystalline  precipitate 
of  the  compound  P(C3H70)3PtCl2  is  obtained.  It  can  be  recrystallised 
from  alcohol.  C.  H.  B. 
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Formose.  By  0.  Loew  (Ber.,  20,  141 — 144). — The  author 
discusses  the  properties  of  formose  and  its  analogy  with  levulose,  and 
considers  it  to  be  a  sugar  (compare  Tollens,  Ber.,  19,  2134). 

Reaction  for  Fruit-sugar.  By  T.  Seliwanoff  (Ber.,  20,  181^ 
182). — A  cold  aqueous  solution  of  cane-sugar  (2  parts)  and  resorcinol 
(1  part)  is  treated  with  concentrated  hydrochloric  acid  and  quickly 
Avarmed.  The  mixture  becomes  red,  and  deposits  on  cooling  an 
abundant  dark  precipitate.  The  latter  is  amorphous,  and  is  soluble 
in  alcohol.  Fruit-sugcar  and  raflfinose  give  the  reaction.  Dextrose, 
galactose,  maltose,  milk-sugar,  and  inosite  gave  no  coloration. 

Levulinic  acid  gives  Baeyer's  aldehyde  reaction  with  phenol.  On 
adding  an  alkali  to  the  alcoholic  solution  of  the  red  condensation 
product,  it  becomes  first  blue,  then  green,  and  finally  yellowish-grey. 
When  an  alcoholic  solution  of  levulinic  acid  and  resorcinol  is  treated 
with  fuming  hydrochloric  acid,  and  water  added,  the  solution  gives  a 
white,  resinous  precipitate,  analogous  to  those  obtained  by  Michael 
(Abstr.,  1884,  597)  by  the  condensation  of  aldehydes  with  resorcinol. 
It  becomes  red  when  exposed  to  air.  Quinones  and  pyruvic  acid 
give  the  same  reaction  (compare  also  Ghem.  Zeit.,  9,  231). 

I^.  H.  M. 

Inosite.  By  Macquenne  (Compt.  rend.,  104,  297 — 299). — Inosite 
heated  at  170°  for  several  hours  with  15  times  its  weight  of  hydriodic 
acid  of  sp.  gr.  1*85,  yields  a  small  quantity  of  benzene,  together  with 
triidophenol,  a  result  which  confirms  the  constitution  previously 
attributed  to  inosite  (this  vol.,  p.  355).  Zinc  powder  yields  no 
definite  products,  and  sodium  amalgam  exerts  no  reducing  action. 

Chromic  acid  oxidises  inosite  in  the  cold,  with  formation  of  formie 
acid  and  evolution  of  some  carbonic  anhydride.  Potassium  perman- 
ganate in  neutral  or  alkaline  solution  oxidises  it  to  carbonic  anhy- 
dride. The  halogens  have  no  action  in  presence  of  water  in  the  cold, 
but  bromine  and  water  at  100°  yield  the  brown  products  previously 
described  (loc.  cit.). 

Boiling  dilute  nitric  acid  has  no  action  on  inosite,  but  the  con- 
centrated acid  attacks  it  regularly  at  100°  with  formation  of  oxalic 
acid,  but  if  the  reaction  is  conducted  in  an  open  dish  on  a  water-bath, 
no  oxalic  acid  is  formed,  and  if  the  liquid  is  evaporated  to  dryness,  it 
leaves  a  white  residue  which  dissolves  in  water  with  effervescence, 
forming  a  solution  of  tetrahydroxyquinone,  C602(OH)4,  which  may  be 
precipitated  in  the  form  of  the  barium  compound  C602(OH)202Ba. 
in  presence  of  air  and  a  slight  excess  of  alkali,  tetrahydroxyquinone 
rapidly  alters  to  dihydroxydiquinone,  a  very  unstable  substance  which 
yields  with  barium  salts  an  eosin-coloured  precipitate,  CeOeBa. 

If  the  solution  of  the  products  of  the  action  of  nitric  acid  is  mixed 
with  an  excess  of  sodium  carbonate  and  a  small  quantity  of  alcohol, 
it  deposits  a  greenish- black  crystalline  powder,  which  contains  the 
disodium  compounds  of  tetrahydroxyquinone  and  dihydroxydiquinone. 
If  this  mixture  is  decomposed  by  hydrochloric  acid,  and  the  product 
recry stall ised  from  boiling  alcohol,  it  yields  tetrahydroxyquinone 
which  may  be  purified  by  washing  with  water.  When  the  tetra- 
hydroxyquinone is  treated  with  cold  concentrated  nitric  acid,  heat  is 

2  h  2 
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developed,  nilrogen  oxides  are  evolved,  and  the  hydrated  triquinone, 
CeOe  +  8H.<.0,  described  by  Nietzki  and  Benckiser,  is  obtained  as  a 
white  crystalline  powder ;  this  may  be  reconverted  into  tetrahydroxy- 
quinone  by  suspending  it  in  water,  and  passing  a  current  of  sul- 
phurous anhydride  into  the  liquid.  If  the  triquinone  is  heated  with 
water  it  becomes  yellow,  and  if  the  liquid  is  evaporated  after  neutralis- 
ing with  potash,  potassium  croconate,  C5O5K2  -|-  2H2O,  is  obtained  in 
beautiful  crystals,  which  are  also  formed  when  a  current  of  air  is 
passed  into  an  alkaline  solution  of  tetrahydroxyquinone  or  rhodizonic 
acid. 

Inosite,  in  fact,  yields  the  same  products  of  oxidation  as  those 
which  have  been  obtained  by  Nietzki  and  Benckiser  by  the  oxidation 
of  hexahydroxybenzene,  a  result  which  establishes  the  constitution 
ascribed  to  inosite  by  the  author  in  his  previous  paper  (loc.  cit.). 

C.  H.  B. 

Dry  Distillation  of  Starch  with  Lime.  By  Y.  HoRVAT((7Aem. 
Centr.,  1887,  38 — 89). — The  substances  were  used  in  the  proportion  of 
1  :  4.  The  products  found  were  acetone,  mesityl  oxide,  isophorone, 
boiling  at  207°,  and  identical  with  that  obtained  by  heating  acetone 
with  lime  or  soda,  and  isomeric  with  the  phorone  from  acetone  and 
hydrochloric  acid.  The  fraction  boiling  between  128°  and  207°  con- 
sisted of  a  series  of  ketones  of  the  formula  C„H2mO,  and  that  boiling 
above  207°  of  still  higher  condensation  products  of  acetone  than 
isophorone.     The  latter  did  not  yield  adipic  acid  when  oxidised. 

G.  H.  M. 

True  Nature  of  Nageli's  Starch-cellulose.  By  A.  Mayer 
(Ghem.  Centr.,  1887,  6). — When  starch- granules  are  treated  with 
saliva  or  dilute  acids,  delicate  skeletons  always  remain  behind,  and 
from  Nageli's  researches  have  hitherto  been  considered  to  consist  of 
cellulose.  The  starch-granule,  therefore,  appeared  to  be  composed  of 
an  intimate  mixture  of  two  substances,  cellulose,  and  a  substance 
which  Nageli  called  granulose.  Mayer  now  states  that  these  skeletons 
do  not  consist  of  a  substance  which  is  contained  in  intact  starch- 
granules,  but  are  really  a  conversion  product  formed  by  the  action  of 
the  acids  or  ferment  employed,  and  are  identical  with  amylodextrin. 
The  use  of  the  terms  starch-cellulose  and  granulose  must,  therefore, 
be  abandoned,  and  the  homogeueous  substance  of  the  starch-granule 
be  simply  called  starch-substance.  G.  H.  M. 

Paragalactin.  By  E.  Schulze  and  E.  Steiger  (Ber.,  20,  290 — 
294). — When  finely -powdered  seeds  o^  Luphius  luf.eus,  after  removal  of 
the  fat  by  ether,  are  treated  with  cold,  very  dilute  aqueous  potash, 
both  the  constituents  soluble  in  water  and  the  albuminoids  are 
removed  ;  the  residue  is  somewhat  gelatinous,  and  contains  in  a  very 
impure  state  the  substance  which  the  authors  term  paragalactin. 
This  substance  could  not  be  obtained  in  a  state  of  purity,  as  no 
solvent  could  be  found  for  it  which  did  not  cause  alteration.  It 
seems  to  form  25  per  cent,  of  the  seed,  and  is  probably  a  carbohydrate 
of  the  formula  OeHioOa ;  when  heated  with  dilute  acids,  it  is  con- 
verted into  galactose,  no  other  sugar  being  formed.  It  is  not  dissolved 
by  heating  with  water  under  pressure,  nor  is  it  converted  into  a  sugar 
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by  diastase.  By  the  action  of  tartaric  acid,  or  of  hot  10  per  cent, 
aqueous  potash,  solutions  are  obtained  from  which,  on  addition  of 
alcohol,  white  gelatinous  substances  separate ;  these,  however,  would 
seem  to  be  decomposition  products.  A.n  acetyl-derivative  prepared 
from  the  substance  obtained  by  the  last  method,  gave  numbers 
agreeing  with  the  formula  CeHvOoAcs,  and  began  to  decompose  at 
225°  without  previous  fusion.  A.  J.  G. 

Trimethylpropylammonium  Iodide  and  Hydroxide,     By  T. 

Langeli  {Gazzetta,  16,  385 — 389). — When  propylamine  and  methyl 
iodide,  preferably  diluted  with  alcohol,  are  heated  together,  trimethyl- 
propylammonium iodide  is  formed,  together  with  propylmethyl- 
amine  and  propylamine  hydroiodides,  thus :  4PrNH2  +  4MeI  = 
PrMcgNI  +  NHPrMe,HI  +  2N"H2Pr,HI.  The  first  of  these  salts 
crystallises  in  long  needles  melting  at  190°;  the  corresponding  chloride 
forms  a  crystalline  mass,  and  the  platinochloride,  (]N"Me3Pr)2,PtCl6, 
a  yellow  crystalline  precipitate.  Trimethylpropylammmonium  hydr- 
oxide decomposes  on  distillation  into  propylene  and  trirnethylamine, 
thus  :  CH^Me-CH^-NMea-OH  =  CHCCHa)  !  CH^  +  NMe,  +  OHo. 

V.  H.  Y. 

Salts  of  Diisobntylamine  and  Triisobutylamine.  By  H. 
Malbot  (Compt.  rend.,  104,  366 — 369). — Diisohutyl  hydrochloride, 
N(C4H9)2H,HC1,  is  easily  obtained  in  a  state  of  purity,  and  forms 
plates  or  leaflets  with  a  greasy  lustre,  the  transparence  and  aggrega- 
tion of  the  crystals  depending  on  the  nature  of  the  solvent.  It  is 
somewhat  easily  soluble  in  alcohol  and  in  water,  slightly  soluble  in 
isobutyl  alcohol,  and  only  very  slightly  soluble  in  ether.  It  sublimes 
somewhat  rapidly  at  240°,  and  if  maintained  for  some  time  at  262°  it 
melts  partially,  and  sublimes  completely  with  slight  blackening  and 
evolution  of  isobutylamine.  If  heated  rapidly  to  a  temperature 
somewhat  higher  than  its  melting  point,  it  melts  easily  without  sensible 
decomposition. 

Diisohutyl  platinochloride,  2N(C4H9)2H,H2PtCl6,  is  obtained  in  long, 
dark- red  channelled  prisms  by  mixing  a  concentrated  solution  of 
platinic  chloride  with  a  saturated  solution  of  diisobutylamine  hydrr^- 
chloride  and  allowing  the  liquid  to  stand. 

Triisohutylamine  platinochloride,  2N(C4H9)3,H2PtCl6.  The  hydro- 
chloride is  first  prepared  by  the  action  of  concentrated  hydrochloric  acid 
on  the  amine,  but  combination  takes  place  very  slowly.  The  liquid  is 
then  evaporated  to  a  syrup,  taken  up  with  a  little  ethyl  alcohol,  and 
mixed  with  concentrated  platinic  chloride  solution.  A  precipitate  of 
small  orange  prisms  forms  immediately,  and  if  the  liquid  is  filtered 
after  24  hours  it  gradually  deposits  large,  ruby-coloured  crystals  with 
very  brilliant  facets. 

The  differences  in  crystalline  form  between  the  platinochloride  of 
diisobutylamine  and  triisobutylamine  are  so  well  marked  that  the  two 
compounds  can  readily  be  separated  mechanically  after  they  have  been 
crystallised  together  from  a  mixture.  C.  H.  B. 

Isobutaldehyde  and  its  Polymeric  Modification.  By  G.  A. 
Barbaglia  {Gazzetta,  16,  430— 437).— Isobutaldehyde  is  readily  poly- 
merised by  adding  to  it  a  small  quantity  of  iodine,  the  mixture  being 
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kept  cool.  The  rapidity  of  the  conversion  is  dependent  on  the 
quantity  of  iodine,  the  lowering  of  the  temperature,  and  the  purity  of 
the  aldehyde ;  a  slight  variation  in  the  conditions  makes  a  consider- 
able difference  in  the  time  required  for  the  change.  Even  under  the 
most  favourable  conditions,  however,  the  conversion  is  never  complete. 
It  is  difficult  to  explain  the  peculiar  function  of  the  iodine,  and  the 
author  classifies  the  phenomenon  among  the  so-called  "  catalytic 
changes."  As  regards  its  nature,  the  trimolecular  or  polymeric 
modification  of  the  isobutaldehyde  differs  from  the  simpler  or  mono- 
molecular  form,  in  that  the  latter  is  characterised  by  its  susceptibility 
to  chemical  change  as  evidenced  by  its  oxidisability,  its  combination 
with  ammonia  and  the  alkaline  hydrogen  sulphites,  and  its  conversion 
into  the  isothiobutaldehyde  and  isobutyric  acid,  whereas  the  former 
is  unaltered  by  oxidising  agents,  as  also  by  ammonia  and  the  alkaline 
bisulphites,  and  is  not  readily  altered  by  sulphur. 

The  polymeric  modification  crystallises  in  glistening  prisms  melting 
at  59-5°  with  partial  sublimation,  it  boils  at  195-2°  (at  752  mm.)  with 
but  slight  alteration.  If  heated  for  some  time  in  a  sealed  tube  at  150°, 
it  is  partially  reconverted  into  isobutaldehyde. 

Isobutaldehyde,  even  of  a  high  degree  of  purity,  becomes  poly- 
merised spontaneously  after  a  time.  V,  H.  Y. 

Action  of  Sulphur  on  Aldehydes.  By  G.  A.  Barbagua  (Gazzetta, 
16,  426 — 430). — In  the  course  of  the  preparation  of  thiovaleraldehyde 
from  sulphur  and  valeraldehyde  (Abstr.,  1881,  34),  the  author 
observed  the  formation  of  a  substance  which  crystallises  in  slender 
prisms,  melts  at  94' 5°,  and  is  insoluble  in  water,  very  soluble  in 
alcohol  and  ether.  More  recent  analytical  results  indicate  that  this 
compound  is  a  trithiovaleraldehjde,  CsHeSa ;  this  might  be  formed  as 
follows  :  C5H10S  +  2S2  =  C5H6S3  +  2H2S;  the  compound  having  the 
structural  formula — 

CH2-CH-CH-CH-CHS. 
\/        \/ 

s         s 

If  this  interpretation  were  correct,  hydrogen  sulphide  would  be 
evolved  in  the  second  phase  of  the  reaction,  that  between  thiovaler- 
aldehyde and  sulphur;  this  was  found  to  occur  when  the  two  were 
heated  at  j-bcnt  200°  in  sealed  tubes  for  several  days,  but  the  product 
did  not  yield  trithiovaleraldehyde  in  the  crystalline  state,  and  the 
analytical  results  were  unsatisfactory.  V.  H.  V. 

Compounds  of  Aldehydes  and  Ketones  with  Mercaptans. 

By  H.  Fasbendeb  (Bfjr.,  20,  460 — 465). — Ethylene  mercaptan  com- 
bines with  pyruvic  acid  and  aldehydes  with  evolution  of  heat ;  at  first 
an  additive  product  is  formed,  which  is  decomposed  by  water  into  its 
constituents.  If  hydrogen  chloride  is  passed  into  an  equimolecular 
mixture  of  benzaldehyde  and  ethylene  mercaptan,  henzylidene  ethylene 
bisulphide  is  obtained  which  melts  at  29° ;  it  is  insoluble  in  water, 
soluble  in  alcohol  and  ether.   When  treated  with  bromine  in  chloroform 

solution,  it  is  converted  to  diethylene  tetrasulphide,  "^pw^a.Q.ntj'^^* 
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a  compoand  also  obtained  by  the  direct  action  of  bromine  on  ethylene 
mercaptan.  It  forms  insoluble  crystals,  decomposing  at  151 — 154° 
with  carbonisation.     Its  isonieride,  diethylidene  tetrasulphide, 

CHMe<|^>CHMe, 

is  prepared  by  the  oxidation  of  thialdine  hydrochloride  by  iodine 
dissolved  in  potassium  iodide.  It  forms  an  amorphous  flocculent 
precipitate.  V.  H.  V. 

Action  of  Nitrous  Acid  on  Ketones.  By  L.  Claisrn  (Ber.,  20, 
252). — Nitrosoketones  have  hitherto  only  been  obtained  by  indirect 
methods ;  the  author  now  finds  that  they  can  be  obtained  directly  by 
the  action  of  free  or  nascent  nitrous  acid  on  the  ketones.  For  instance, 
nitrosoacetone  is  obtained  in  considerable  quantity  by  adding  hydro- 
chloric acid  to  a  mixture  of  amyl  nitrite  and  acetone,  and  heating  on 
the  water-bath.  In  like  manner,  when  a  well-cooled  mixture  of 
acetophenone  and  amyl  nitrite  is  saturated  with  hydrogen  chloride,  a 
white  crystalline  mass  separates  which  melts  at  133 — 134°,  and  seems 
to  be  nitrosoacetophenone  hydrochloride.  Amyl  nitrite  reacts  also 
with  aldehydes,  yielding  products  now  under  investigation. 

A.  J.  G. 

Derivative  of  Dimethylene  Disulphone.  By  W.  Autenrieth 
(Ber.,  20,  373— 376).— Duplosulphacetone,  SaC !  CMeOa  (Wislicenus, 
Zeit.  fur  Ghem.,  1869,  224),  is  prepared  as  follows  : — 50  grams  of 
acetone  (from  bisulphite  compound)  are  heated  at  120 — 130°  with 
50  grams  of  phosphorus  trisulphide  for  6 — 8  hours,  the  product 
poured  into  water  and  steam-distilled.  The  oil  is  dried  over  calcium 
chloride  and  redistilled ;  it  boils  between  180°  and  190°.  It  yields  an 
additive  compound  with  methyl  iodide. 

Tetramethyldimethylene  disulphone,  CMe2<CQiQ^^CMe2,    is   obtained 

by  oxidising  duplosulphacetone  by  means  of  potassium  permanganate. 
It  is  extracted  by  ether.  It  crystallises  from  hot  alcohol  in  slender, 
white  needles  melting  at  220 — 225°  with  decomposition.  It  dissolves 
readily  in  alcohol,  ether,  and  chloroform,  sparingly  in  hot  water. 
Concentrated  sulphuric  and  nitric  acids  dissolve  it  unchanged.  It  is 
not  changed  when  boiled  with  aqueous  alkali ;  prolonged  heating  with 
concentrated  alkali  decomposes  it  completely.  N.  H.  M. 

7-Amidovaleric  Acid.  By  J.  Tafel  (Ber.,  20,  249— 251).— In  a 
previous  communication  (Abstr.,  1«86,  1008)  it  was  suggested  that 
the  substance  C3H9NO,  obtained  by  heating  ry-amido valeric  acid,  was  a 

o.vymethylpyrrolidine    having     the     formula     <Cn lt      nzj  ^CO     or 

<]prT'^./-iTT  ^C'OH  ;  this  hypothesis  is  now  confirmed,  as  it  is  shown 

to  yield  a  methylpyrrolidine  on  reduction  ;  there  is,  however,  as  yet 
no  evidence  as  to  which  of  the  two  formulse  is  correct. 

Methylpyrrolidine,  <CnTj  _qtt^>NH,  is  obtained  by  adding  sodium 
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to  a  boiling  solution  of  oxymefchyl pyrrolidine  in  amyl  alcohol  as  long 
as  hydrogen  is  evolved.  It  is  a  colourless,  mobile  liquid,  boils  at 
96 — 97°  under  a  pressure  of  737  mm.  (mercurial  column  in  vapour), 
but  volatilises  rapidly  at  the  ordinary  temperature,  and  has  a  pene- 
trating, stupefying  odour ;  the  vapour  quickly  produces  violent 
headache. 

The  use  of  Ladenburg's  reduction  method  for  the  removal  of 
oxygen  seems  to  be  generally  applicable  not  only  to  the  pyrroline  but 
also  to  the  pyridine  and  quinoline  series,  seeing  that  by  it  non- 
oxygenated  bases  have  been  prepared  from  oxylepidine,  methylepi- 
done,  and  carbostyril  (Knorr  and  Klotz,  this  vol.,  p.  278). 

A.  J.  G. 

Hydroxy  butyric  Acid  in  Diabetic  Urine.  By  E.  Stadelmann 
(Zeit.  Biol.y  32,  456 — 459). — The  preparation  of  the  salts  of  hydroxy- 
butyric  acid  in  a  pure  state  from  the  urine  of  diabetic  patients  is  a 
matter  of  some  difficulty,  as  they  become  mixed  with  a  dark-coloured 
sticky  mass,  which  is  probably  composed  of  derivatives  of  diabetic 
sugar,  and  which  is  soluble  in  ether.  It  becomes  black  on  evapora- 
tion. 

According  to  Minskowski  the  preparation  of  the  silver  salt  is  that 
which  presents  least  difficulties.  The  author  finds  that  the  zinc  salt  is 
prepared  with  greater  ease.  The  sugar  is  best  removed  by  means  of 
fermentation  (see  Kiilz,  this  vol.,  p.  290),  but  this  method  is  not 
without  its  drawbacks,  as  putrefactive  decomposition  is  apt  to  occur 
simultaneously. 

Putrefaction  was  prevented  by  adding  salicylic  acid  to  the  extent  of 
0*2  per  cent.,  and  also  by  letting  tlie  fermentation  take  place  in  a 
cool  cellar.  At  the  end  of  a  fortnight  the  urine  showed  no  signs  of 
putrefaction  and  all  the  sugar  had  disappeared  from  55  litres,  the 
quantity  used.  Another  difficulty  arises  from  the  quantity  of  urea, 
which  in  these  cases  is  very  abundant  in  the  urine.  The  method 
adopted  for  getting  rid  of  it  was  as  follows: — 1^  kilos,  lime  was 
added  to  the  total  quantity  of  urine,  much  ammonia  came  off,  and  af  tei' 
five  hours  the  filtered  liquid  still  showed  a  diminished  but  still  a  high 
percentage  of  urea ;  it  was,  therefore,  evaporated  down  to  20  litres, 
when  more  ammonia  was  evolved,  another  kilo,  of  lime  was  added, 
and  heat  applied  for  30  hours,  at  the  end  of  which  time  no  more 
ammonia  was  given  off";  the  remaining  quantity  of  urea  was  removed 
by  mercuric  nitrate.  From  the  clear,  greenish-yellow  filtrate,  the  zinc 
salt  of  hydroxybutyric  acid  was  then  prepared  and  crystallised;  the 
brown  colour  beforementioned  was,  however,  still  present ;  the  crystals 
were  therefore  treated  with  absolute  alcohol,  in  which  they  are  but 
sparingly  soluble,  while  the  coloured  mass  dissolves  easily.  An 
advantage  of  this  calcium  hydroxide  process  is  that  by  its  means  the 
sulphates  and  phosphates  are  also  removed.  The  salicylic  acid  used  in 
the  process  is  removed  by  washing  the  zinc  salt  with  alcohol. 

W.  D.  H. 

/3-Bromolevulinic  Acid.  By  I.  Wolff  (Ber.,  20,  425—433).— 
In  order  to  determine  the  constitution  of  the  isomeric  angelolactones 
produced  by  the  distillation  of  levulinic  acid,  the  reactions  were 
studied   of  the   bromolevulinic   acid   obtained    both   from    a-angelo- 
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lactone  bromide  and  directly  from  levulinic  acid.  When  treated  with 
sodium  carbonate,  this  bromo-acid  yields  acetoacrylic  acid,  so  that 
its  constitution  is  expressible  by  the  formula  COMe'CHBr'CHa'COOH, 

— OH. 'CO— 
and  the  angelolactone  from  which  it  is  derived  by  <Cr']:T  'CM  ^^' 

Acetoacrylic  acid,  CHAc  '.  CH'COOH,  forms  glistening  scales,  melting 
at  125 — 125'5°,  sparingly  soluble  in  alcohol  and  chloroform ;  it 
combines  with  phenylhydrazine  and  also  with  bromine  to  form 
a-/3-dibroniolevulinic  acid  ;  this  crystallises  in  needles  melting  at  107 — 
108°,  and  is  readily  soluble  in  alcohol,  ether,  and  benzene.  Simultane- 
ously with  acetoacrylic  acid  a  hydroxylevulinic  acid  is  formed,  an  oily 
liquid,  which,  when  heated  with  ammonia,  yields  a  base,  C8Hi2N3, 
besides  two  subsidiary  products  not  as  yet  investigated.  This  base, 
which  is  also  obtained  from  bromolevulinic  acid,  is  identical  with  the 
dimethyl  ketone  of  Gutnecht  and  Treadwell ;  it  crystallises  from 
water  as  a  hydrate,  C8Hi2N2,3H20,  in  white  lustrous  needles,  melting 
with  loss  of  water  at  74 — 77°,  and  when  dried  over  desiccating 
substances  is  converted  into  brittle,  lustrous  prisms  of  the  anhydrous 
base ;  this  melts  at  86°  and  boils  at  190° ;  the  hydrochloride, 
C8Hi2N2,HCl  +  2H2O,  melts  at  91°;  the  platinochloride  crystallises  in 
glistening  needles.  The  methiodide,  C8Hi2N2,MeI  +  2H2O,  is  a 
citron-yellow,  crystalline  substance.  It  seems  that  the  dimethyl 
ketone  contains  four  methyl-groups  and  may  be  represented  by  a 
formula  C4Me4N'2 ;  in  confirmation,  the  silver  salt  of  a  tetracarboxylic 
acid,  C4(COOH)4N2,  has  been  obtained. 

Bromolevulinic  acid,  when  heated  with  aniline,  yield  a  base,  C20H22N2, 
which  crystallises  in  silky  needles  melting  at  107 — 108°,  soluble  in 
alcohol,  ether,  and  chloroform. 

In  conclusion,  it  is  remarked  that  the  above-mentioned  dimethyl 
ketone,  or  azo-ketone,  the  benzoimide  of  Erdmann,  the  base,  C28H20N2, 
obtained  by  Japp  and  Wilson  (Trans.,  1886,  825),  and  isoindole,  can 
be  represented  as  derived  from  a  fundamental  substance,  C4H4N2, 
which  it  is  proposed  to  call  pyrazine.  The  above  substances  will  then 
be  its  tetra-  and  di-methyl-,  tetra-  and  di-phenyl-derivatives  respec- 
tively. V.  H.  V. 

Composition  and  Constitution  of  Arabinosecarboxylic  Acid 
and  Arabinose.  By  H.  Kiliani  (Ber.,  20,  282  and  339—346; 
compare  this  vol.,  p.  229). — When  the  lactone  of  arabinosecarboxylic 
acid  is  boiled  with  concentrated  hydriodic  acid  (15  parts)  and 
amorphous  phosphorus,  a  product  is  obtained  consisting  chiefly  of 
normal  caprolactone  and  a  small  quantity  of  normal  caproic  acid. 
Arabinosecarboxylic  acid  is  therefore  pentahydroxy  caproic  acid, 
CcHioO?,  and  not  hexahydroxyheptylicacid,  and  has  the  same  composi- 
tion as  gluconic  and  galactonic  acids.  When  the  lactone  of  arabinose- 
carboxylic acid  is  digested  with  nitric  acid  (sp.  gr.  1*2)  for  24  hours 
at  50°,  the  product  diluted  and  evaporated,  a  viscous  substance  is 
obtained  which  when  dissolved  in  a  little  warm  water  solidifies  on 
cooling  to  a  hard  cake  of  crystals.  This  is  redissolved,  the  oxalic 
acid  present  precipitated  with  lime,  and  the  filtrate  evaporated  ;  it 
separates  in  long,  colourless    needles.     This   compound    is    a    double 
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lactone  of  mefasaccharic  acid,  and  has  the  formula  CeHeOe  +  2HoO. 
It  differs  from  saccharic  acid  in  having  a  neutral  reaction.  It  is 
soluble  in  8  parts  of  cold  water,  insoluble  in  ether,  sparingly  in 
alcohol.  The  calcium  salt,  CeHsOgCa  -f-  H2O,  forms  microscopic 
spheres.  When  the  solution  of  the  hydrogen  potassium  salt  is  exposed 
to  air,  it  acquires  an  intense  red  colour.  When  the  double  lactone  is 
reduced  by  means  of  hydriodic  acid,  a  small  quantity  of  an  acid  is 
formed  which  melts  at  about  200°  ;  this  when  treated  with  sodium 
jiraalgam  is  converted  into  an  acid,  probably  adipic  acid.  The 
lactone  has  probably  the  constitution 

CO-0    -V^pTT.pTT^-    CO-0   -. 

The  above  experiments  show  that  arabinose  has  the  formula 
CsHioOs,  and  not  CeHiaOe  and  the  fact  that  it  yields  with  hydrocyanic 
acid  a  compound  containing  a  normal  carbon-chain,  shows  farther  that 
it  is  an  aldehyde  of  normal  pentahydroxypentane  : 

OH-CH2-0H(OH>CH(OH)-CH(OH)-CHO. 

The  formation  of  arabonic  acid  from  arabinose  is  readily  explained, 
being  analogous  to  that  of  gluconic  acid. 

Small  quantities  of  arabinosecarboxylic  acid  are  best  prepared  by 
saturating  the  solution  from  which  the  amide  has  separated  with  dry 
hydrogen  chloride,  and,  after  12  hours,  evaporating  with  baryta- water  ; 
the  barium  is  then  precipitated  by  sulphuric  acid,  the  hydrochloric 
acid  by  silver  oxide,  and  the  solution  evaporated  to  a  syrup.  During 
treatment  with  hydrochloric  acid,  the  solution  should  be  cooled  with 
ice.     The  yield  is  70  to  80  per  cent.  N.  H.  M. 

Action  of  Nitric  Acid    on    Bibasic    Acids.      By  H.   P.   N. 

Franchimont  {Bee.  Trav.  Chim.,  5,  281 — 289). — In  continuation  of 
experiments  on  the  action  of  nitric  acid  on  substituted  malonic  acids 
(Abstr.,  1886,  533),  the  author  has  more  fully  examined  this  reaction 
in  the  case  of  methylmalonic  acid.  The  products  obtained  were 
carbonic  anhydride,  acetic  acid,  and  trinitroethane,  the  last  of  which 
forms  brilliant  crystals,  melting  at  55°,  sparingly  soluble  in  water, 
volatile  in  the  air,  and  volatilising  rapidly  in  steam.  Attempts  were  made 
to  prepare  trinitro-  from  bromo-dinitroethane,  but  without  success.  The 
trinitro-compound  is  also  formed  in  small  quantities  in  the  reaction 
between  nitric  and  isosuccinic  acids.  In  the  case  of  amylmalonic 
acid,  no  appreciable  quantity  of  a  nitro-derivative  of  a  hydrocarbon 
was  obtained,  but  only  carbonic  anhydride  and  hexylic  acid.  Thus 
the  action  of  nitric  acid  on  substituted  malonic  acids  consists  mainly 
in  the  production  of  a  monobasic  acid  containing  two  atoms  of  carbon 
less  than  the  original  substance,  and  the  evolution  of  2  mols.  of  carbonic 
anhydride  for  each  molecule  of  the  substance  employed. 

y.  H.  V. 

Isonitroso-compounds.  By  H.  Bergreen  (Ber.,  20,  531 — 
534). — The  author  finds  that  ethyl  isosuccinate,  when  treated  with 
nitrous  acid,  yields  ethyl  isonitrosopropionate  (Abstr.,  1878,  669). 
Ethylic   ethylmalonate    and    ethyl    benzyl malonate,    when   similarly 
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treated,  yield  oily  compounds,  from  which  pure  crystalline  substances 
have  not  yet  been  obtained.  .  W.  P.  W. 

Action  of  Phosphoric  Chloride  on  Ethyl  Acetonedicar- 
boxylate.  By  B.  S.  Burton  and  H.  v.  Pechmakn  {Ber.,  20,  145 
—U9).—li-Chloroglutaconic  acid,  COOH-CH  I  CCl-CHa'COOH,  is 
obtained  by  gradually  adding  50  grams  of  ethyl  acetonedicarboxylate 
to  160  grams  of  phosphorus  pentachloride,  and  then  heating  the 
whole  on  a  water- bath.  The  product  is  poured  into  water,  the  oil 
extracted  with  ether,  and  the  ethyl  salt  so  obtained  saponified  by 
boiling  for  two  or  three  hours-  with  20  to  25  times  the  amount  of 
strong  hydrochloric  acid.  The  acid  melts  at  129°  and  becomes  dark 
at  170°,  is  readily  soluble  in  water,  ether,  and  alcohol,  less  soluble  in 
chloroform,  from  which  it  separates  in  groups  of  white  needles  ;  it  is 
also  soluble  in  boiling  benzene.  When  reduced  by  zinc-dust  and 
acetic  acid,  an  acid  melting  at  132°  (the  m.  p.  of  glutaconic  acid)  is 
formed  ;  it  decomposes  at  a  higher  temperature  with  evolution  of  gas. 
Chloroglutaconic  acid  is  reduced  by  sodium  amalgam  to  glutaric 
acid. 

Glutic  acid,  COOH'C  :  C'CHa'COOH,  is  formed  when  5  grams 
(1  mol.)  of  the  chlorinated  acid  dissolved  in  alcohol  is  gradually 
dropped  into  and  shaken  with  a  5  per  cent,  alcoholic  solution  of  potash 
containing  rather  more  than  the  theoretical  amount  (3  mols.)  of  potash. 
The  potash  solution  is  previously  heated  at  50 — 60°.  It  is  filtered, 
washed  with  alcohol,  and  dried.  The  united  products  of  several 
preparations  are  treated  with  a  large  excess  of  dilute  sulphuric  acid 
and  extracted  with  ether.  The  acid  is  purified  by  washing  with 
warm  benzene  and  crystallising  from  a  mixture  of  ether  and  benzene. 
It  forms  groups  of  slender  needles  which  melt  at  145  —  146° 
with  evolution  of  carbonic  anhydride ;  it  is  readily  soluble  in  water, 
alcohol,  and  ether,  insoluble  in  chloroform  and  benzene.  It  decom- 
poses when  kept  long.  When  a  solution  of  the  hydrogen  potassium 
salt  is  heated,  carbonic  anhydride  is  evolved,  and  there  is  an  odour  of 
acetone.  The  lead  salt  forms  a  white  precipitate  ;  the  barium  and 
2>otassium  salts  crystallise  in  slender  needles  and  in  long,  flat  needles 
respectively ;  both  contain  water  of  crystallisation.  N.  H.  M. 

Aconitic  Acid.  By  W.  Hentschel  (./.  pr.  Chem.,  35,  205—206). 
— Aconitic  acid  is  readily  obtained  when  crystallised  citric  acid 
(2  parts)  is  heated  with  sulphuric  acid  (2  parts)  and  water  (1  part) 
for  4 — 6  hours  in  a  reflux  apparatus ;  the  yield  amounts  to  85 — 45 
per  cent,  of  the  citric  acid  employed.  Acetone  is  also  formed  in  the 
i-eaction,  and  gas  is  evolved  consisting  of  2  vols,  carbonic  anhydride 
and  1  vol.  carbonic  oxide.  W.  P.  W. 

Reduction  of   Dihydroxytartaric  Acid  DiphenyUiydrazine. 

By  J.  Tafel  (Ber.,  20,  244 — 249). — Phenylhydrazineamidooxalacetic 
acid,  COOH-CH(NH2)-C(:N2HPh)-COOH,  is  obtained  by  the  reduc 
tion  of  an  alkaline  solution  of  dihydroxytartaric  acid  diphenylhydra- 
zide  by  the  addition  of  successive  small  quantities  of  sodium  amalgam 
until  the  intense  yellow  solution  is  just  decolorised ;  it  could  not  be 
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obtained  in  a  state  approaching  purity,  but  when  heated  with  sul- 
phuric acid  it  is  tsonverted  into  the  corresponding  anhydride, 
C10H9N3O3.  This  crystallises  in  snow-white  plates  of  fatty  lustre,  is 
insoluble  in  ether  and  hot  water,  sparingly  soluble  in  hot  alcohol,  ben- 
zene, acetic  acid,  and  acetone,  more  readily  in  chloroform  and  hot  con- 
centrated hydrochloric  acid  ;  it  dissolves  readily  in  alkalis  and  alka- 
line carbonates,  and  in  concentrated  sulphuric  acid.  The  solutions 
become  red  or  violet  on  exposure  to  air.  The  alkaline  solution  reduces 
Fehling's  solution  on  gently  heating,  and  mercuric  oxide  in  the  cold, 
the  solution  in  the  latter  case  showing  an  intense  orange-red  colora- 
tion. From  its  reactions,  it  is  very  probably  amido-oxyquinizinecar- 
boxylic  acid. 

If  the  reduction  of  the  diphenylhydrazide  with  sodium  amalgam  is 
pushed  further,  Lehrfeld's  diamidosnccinic  acid  (Abstr.,  1882,  162)  is 
obtained.  A.  J.   G. 

Gluconic  Acid.  By  L.  Boutroux  (Gompt.  rend.,  104,  369 — 370). 
— The  crystallised  ammonium  gluconate  recently  described  by  Vol- 
pert  (Ber.,  19,  2621)  had  previously  been  obtained  by  the  author, 
and  described  by  him  as  ammonium  zymogluconate.  Zymogluconic 
acid  obtained  from  glucose  by  acid  fermentation  (Abstr.,  1883,  682), 
is,  however,  identical  with  the  gluconic  acid  of  Hlasiwetz  and  Haber- 
mann.  C.  H.  B. 

Constitution    of  Trimethylenetricarboxylic    Acid.      By    A. 

Michael  (J.  pr.  Chem.  [2],  35,  132 — 136). — When  ethyl  sodiomalo- 
nate  is  treated  with  ethyl  a-bromacrylate  by  Conrad  and  Limpach's 
method,  a  very  violent  reaction  takes  place,  and  an  ethyl  salt  is 
formed  identical  with  that  obtained  by  Conrad  and  Guthzeit  from 
ethyl  a-|(3-dibromopropionate.  The  latter  compound  must  therefore 
have  the  constitution  CH2 !  C(C00Et)-CH(C00Et)2. 

When  treated  with  sodium  ethoxide  and  benzoic  chloride,  no  sub- 
stitution took  place;  the  ethyl  salt  was  recovered  unchanged.  This 
behaviour  is  analogous  to  that  of  the  compound  obtained  by  Perkin 
from  ethylene  bromide  and  ethyl  sodiomalonate.  This  negative  result 
can  therefore  no  longer  hold  good  as  evidence  against  the  constitu- 
tion CH2-CH-CH(COOEt)3  for  ethyl  vinaconate.  N.  H.  M. 

Amides  of  Ethylsulphonic  Acid.  By  A.  P.  N.  Franchimont 
and  E.  A.  Klobbte  (Bee.  Trav.  Ghim.,  5,  274 — 280). — In  continuation 
of  the  experiments  of  Romburgh  on  the  action  of  nitric  acid  on  the 
replaced  amides  of  phenylsulphonic  acid,  corresponding  derivatives  of 
ethylsulphonic  acid  are  described,  and  the  action  on  them  of  nitric  acid 
is  investigated.  As  regards  the  preparation  of  ethylsulphonic  acid, 
preference  is  given  to  the  oxidation  of  ethyl  bisulphide.  The  acid  is 
converted  into  the  chloride,  which  is  dissolved  in  ether,  and  an 
ethereal  solution  of  the  amine  added.  The  amide  formed  is  then 
fractionally  distilled.  The  mono-  and  di-methylamides  of  ethylsul- 
phonic acid,  and  the  corresponding  ethyl-compounds,  are  all  colourless 
liquids,  miscible  with  water,  and  of  peculiar  odour.  Their  physical 
properties  are  given  in  the  following  table : — 
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Boiling  Specific 

point.  gravity. 

Etliylsulplioiioinetlijlaniide,    EtSOa'NHMe  276°  1-216 

Ethylsulphonodiraethylamide,   EtSOaNMej  240  1'146 

Ethylsulphonethylamide,  EtSOoNHEt    ..  272  1-154 

Ethylsulphonodiethylamide,  EtSOaNEta . .  254  1080 

Ethylsiilphonomethylainide,  when  treated  with  nitric  acid  (sp,  gr. 
1-5),  yields  a  nitramide,  EtSOo'NMe'NOg,  a  colourless  liquid  solidify- 
ing at  11°;  it  cannot  be  distilled  without  decomposition,  and  defla- 
grates with  violence  when  heated  at  100°.  Ethylsulphonodimethyl- 
amide  yields  under  the  same  conditions  nitrodimethylamine.  So  also 
ethylsulphonethylamide  yields  a  nitramide,  EtS03*NEt*N02,  a  crys- 
talline substance  melting  at  15°,  sparingly  soluble  in  water.  The  same 
compound  is  also  obtained  from  ethylsulphonodiethylamide. 

Thus  the  action  of  nitric  acid  on  the  replaced  amides  of  ethylsul- 
phonic  acid  is  precisely  analogous  to  the  action  on  the  corresponding 
derivatives  of  phenylsulphonic  acid.  Y.  H.  V. 

Calcium  Urate.  By  S.  Delepin  (Physiol.  Soc,  1887,  2—3).— 
Urine  containing  calcium  oxalate,  with  perhaps  an  excess  of  uric 
acid,  sometimes  contains  small  acicular  crystals  differing  from  the 
generally  known  urates.  They  sometimes  occur  also  in  the  urine  of 
gouty  subjects.  Crystals  of  uric  acid  and  natural  sediments  of  acid 
urates  when  allowed  to  stand  in  hard  water  become  transformed  into 
small  masses  of  acicular  crystals  very  insoluble  even  in  hot  water. 
This  change  does  not  occur  when  distilled  water  is  used.  This  led  to 
the  conclusion  that  the  crystals  were  urate  of  calcium,  and  that  this 
salt  might  be  of  more  importance  in  the  economy  than  has  been  sup- 
posed. Pure  urate  of  calcium  w^as  therefore  prepared  from  uric  acid 
and  calcium  hydroxide,  and  a  crystalline  substance  was  obtained 
similar  in  appearance  to  the  crystals  observed  in  urine,  and  formed  by 
adding  hard  water  or  calcium  hydroxide  to  a  deposit  of  uric  acid 
or  urates  in  urine. 

Urate  of  calcium  is  colourless  or  white  when  seen  in  large  quanti- 
ties. It  forms  long,  needle-shaped  crystals  which  are  generally 
grouped  in  stars,  but  it  may  also  be  amorphous.  It  is  more  insoluble 
in  hot  water  than  other  urates,  and  less  easily  decomposed  by  acids. 
Strong  acid,  however,  like  sulphuric  acid,  displaces  the  uric  acid, 
which  crystallises  readily.    The  murexide  reaction  is  easily  obtained. 

It  was  also  found  that  in  gouty  deposits  in  the  cartilages,  which  are 
generally  spoken  of  as  sodium  urate,  urate  of  calcium  was  found  to 
be  present  in  all  cases,  both  by  chemical  tests  and  microscopical 
appearances.  W.  D.  H. 

Chloropyromucic  Acid.  By  H.  B.  Hill  and  L.  L.  Jackson 
(Ber.,  20,  252 — 255). — When  ethyl  pyromucate  tetrachloride,  pre- 
pared in  the  cold,  is  treated  with  concentrated  alcoholic  soda,  sodium 
/3-7-dichloropyromucate  is  in  the  main  formed  ;  if,  however,  in  the 
])reparation  of  the  tetrachloride,  the  temperature  has  been  allowed  to 
rise  too  high,  further  substitution  occurs,  and  the  sodium  salts  obtained 
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contain  not  inconsiderable  quantities  of  sodium  tricliloropyrorancate. 
(3-'y-Dicliloropyromucic  acid,  C5H2CI2O3,  crystallises  in  slender  inter- 
laced needles,  melts  at  168 — 169°,  is  readily  soluble  in  alcohol,  ether, 
and  hot  water,  moderately  in  boiling  benzene  or  chloroform.  The  fol- 
lowing salts  are  described: — Barium  (+  SHaO),  calcium  (+  4H2O), 
silver  and  potassium  (both  anhydrous).  The  ethyl  salt  crystallises  in 
slender  needles  and  melts  at  176°;  the  amide  also  crystallises  in 
slender  needles  and  melts  at  176".  The  free  acid  when  treated  with 
bromine-vapour  does  not  give  a  stable  additive  compound,  but  is  con- 
verted with  evolution  of  bromine  into  an  acid  of  high  melting  point 
(dichlorobromopyromucic  acid?).  With  bromine-water,  it  is  con- 
verted into  mucochloric  acid  with  evolution  of  carbonic  anhydride. 
It  is  only  completely  oxidised  with  nitric  acid  after  boiling  for  several 
hours ;  monochloric  and  dichloromaleic  acids  were  identified  amongst 
the  products  of  the  reaction.  A.  J.  Gr. 

Transformation  of  Purfuran  into  Pyrroline.  By  F.  Canzo- 
NERi  and  Y.  Oliveri  (Gazzetta,  16,  486—497). — Although  it  is  gener- 
ally assumed  that  furfuran,  C4H4O,  and  pyrroline  are  derivatives  of  a 
fundamental  group,  C4H4,  yet  the  transformation  of  one  into  the  other 
has  not  as  yet  been  effected.  When  pyromucic  acid  is  heated  with 
ammoniacal  zinc  chloride  and  lime,  and  the  products  of  the  change  are 
collected  successively  in  a  tube  surrounded  by  a  freezing  mixture,  in 
another  containing  hydrochloric  acid,  and  a  third  containing  bromine, 
there  are  obtained  pyrroline,  furfuran,  and  methylamine  hydrochlo- 
ride. The  last  is  a  product  of  a  more  profound  change.  The  for- 
mation of  pyrroline  results  in  the  displacement  of  oxygen  by  the 
NH-grouping,  thus  :  C4H4O  -f  NH3  =  C4H5N  -\-  OR,.  Its  identity 
was  esta,blished  by  the  analysis  of  its  potassium- derivative  and  by  the 
pyrroline-red  reaction.  The  furfuran  was  obtained  as  a  colourless 
mobile  liquid,  of  ethereal  odour,  boiling  at  32°. 

In  order  to  throw  some  further  light  on  the  relative  arrangement  of 
the  atoms  in  the  C4H4  residue,  the  authors  have  effected  the  synthesis 
of  a-naphthylamine  by  heating  in  sealed  tubes  pyromucic  acid,  lime, 
zinc  chloride,  and  aniline ;  this  result  tends  to  show  that  the  atoms 
are  arranged  thus  :  CH!  CH-CH  .*  CH.  Further,  as  furfuran  under- 
goes condensation  with  the  benzene  nucleus  with  elimination  of  water, 
it  may  probably  be  regarded  as  a  glycide  or  rather  as  an  anhydride  of 
the  unsaturated  glycol  CH(OH)  *.  CH-CH  !  CH-(OH). 

V.  H.  V. 

Furfurylamine.  By  J.  Tafel  (Ber.,  20,  398— 400).— This  com- 
pound  is  easily  obtained  by  the  reduction  of  C.  Fischer's  phenyl- 
furfurazide  (Abstr.,  1878,  310)  with  sodium  amalgam  and  acetic  acid, 
as  follows  : — 45  grams  of  phenylfurfurazide  is  dissolved  in  600  grams 
of  alcohol  and  then  1350  grams  of  2^  per  cent,  sodium  amalgam 
slowly  added,  the  solution  being  kept  constantly  acid  by  the  addition 
of  acetic  acid,  and  the  temperature  not  being  allowed  to  rise  above  3°. 
The  product  is  then  supersaturated  with  potash,  and,  after  driving  off 
the  alcohol,  is  steam-distilled.  The  distillate  is  acidified  with  hydro- 
chloric acid  and  evaporated  to  a  small  bulk.  A  red  resin  separates, 
and  the  filtrate,  after  being  made  slightly  alkaline,  is  treated  with 
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ether  to  remove  aniline,  re-acidified,  and  evaporated  until  crystallisa- 
tion commences.  The  residue  is  then  mixed  with  dry  powdered 
potash  and  distilled.  Furfurylamine  distils  over  as  a  colourless  liquid, 
boiling  at  185°  under  754  mm.  The  hydrochloride  is  easily  soluble  in 
water,  alcohol,  and  hydrochloric  acid  ;  but  this  latter  solution  does 
not  turn  green  when  heated  as  stated  by  Ciamician  and  Dennstedt. 
The  sulphate  forms  minute  needles,  the  acid  oxalate,  C5H7NO,C2H204 
+  -^1120,  characteristic  narrow  scales.  The  pier  ate  forms  golden- 
yellow  prisms  which  decompose  without  previous  fusion  at  150°. 
When  exposed  to  the  air,  the  amine  absorbs  carbonic  anhydride,  form- 
ing a  crystalline  mass  melting  at  75°  and  decomposing  at  a  higher 
temperature  with  evolution  of  carbonic  anhydride.  L.  T.  T. 

Thiophen  in  Aniline.  By  M.  T.  Leko  {Ghem.  Centr.,  1887,  41). 
— The  author  endeavoured  to  find  an  amido-compound  of  thiophen  in 
aniline  by  converting  commercial  aniline  into  the  phenylhydrazine 
compound,  and  testing  this  for  thiophen.      The  results  were  negative. 

G.  H.  M. 

Reduction  of  a-Thiophenic  Acid.  By  F.  Ernst  {Ber.,  20, 
518 — 520). — a-Thiophenic  acid  is  the  sole  product  of  the  oxidation  of 
propiothienone,  and  is  best  prepared  by  this  method ;  when  reduced 
with  sodium  amalgam  in  alkaline  solution,  it  yields  tetrahydro-oc-thio- 
phencarhoxylic  acid,  CiSHv'COOH.  This  acid  crystallises  in  large, 
tabular,  colourless  laminae,  melts  at  51°  (corr.),  has  an  intensely  acid 
taste,  and  an  intolerable  odour  ;  it  is  very  readily  soluble  in  water  and 
alcohol,  and  is  volatile  with  steam.  It  is  decomposed  on  distillation, 
shows  all  the  properties  of  a  hydro-acid,  and,  like  the  tetrahydrodi- 
carboxylic  acid  (this  vol.,  p.  237),  gives  the  indophenine  reaction  on 
heating.  The  methyl  salt  is  a  colourless,  oily  liquid,  boiling  at  206° 
without  decomposition;  the  ethyl  salt  is  a  yellow  liquid.  The  calcium 
salt,  (C4SH7*COO)2Ca  +  3H2O,  is  crystalline;  the  silver  salt, 
C4SH7*COOAg,  forms  small,  glistening  crystals,  sparingly  soluble  in 
water.  W.  P.  W. 

Constituents  of  Coal-tar.  By  K.  E.  Schulze  (Ber.,  20,  409— 
414). — The  author  finds  that  amongst  the  benzene-derivatives  (hydro- 
carbons and  phenols)  present  in  coal-tar,  meta-compounds  largely  pre- 
dominate. Thus,  for  instance,  of  the  trimethylbenzenes  the  1:3:6 
compound  (containing  3  meta- positions)  is  very  largely  in  excess  of 
the  1:3:4  and  1:2:3  compounds  (containing  each  1  meta-position  : 
and  the  quantity  of  metacresol  is  much  larger  than  that  of  ortho-  or 
para-cresol. 

The  author  has  isolated  from  coal-tar  pyridine,  Ladenburg's  a-a- 
lutidine  (Abstr.,  1885,  557),  a-7-lutidine,  and  7-picoline. 

L.  T.  T. 

Reciprocal  Transformation  of  Cumene-  and  Cymene-de- 
rivatives.  By  M.  Fileti  (Gazzetta,  16,  497—503). — This  paper  is 
merely  an  answer  to  Widman's  criticisms  (this  vol.,  p.  133),  on  the 
author's  view  regarding  the  mutual  transformations  of  cumene-  and 
cyraene-derivatives.  V.  H.  V. 
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Oxidation  of  the  Methyl  Ethers  of  Mono-  and  Di-bromo- 
orthoisopropylphenols.  By  A.  Peratoner  (Gazzetta,  16,420 — 424). 
— Methyl  bromisopiopyl  oxide,  when  heated  with  nitric  acid  of  sp.  gr. 
=  1"3,  yields  dibromo-  and  nitrobromo-methoxysalicylio  acids, 
OMe-CeHaBra-COOH,  and  OMe'CgHaBrCNOaj-COOH  ;  it  appears  that 
the  greater  part  of  the  compound  is  completely  burnt  in  the  oxida- 
tion process,  and  the  formation  of  a  dibromo-  from  a  monobromo- 
compound  is  due  to  the  subsequent  action  of  bromine  liberated  by  the 
nitric  acid. 

Met  hyldibromisopropyl  phenyl  oxide,  under  similar  treatment, 
yields  dibromomethoxysalicylic  acid,  identical  with  that  obtained 
above.  V.  H.  Y. 

Compound  of  Orthotoluidine  with  Cupric  Chloride.    By  E. 

PoMEY  (Compt.  rend.,  104,  365 — 366). — Orthotoluidine  is  mixed  with 
hydrochloric  acid,  and,  after  combination  has  taken  place,  a  saturated 
solution  of  cupric  chloride  in  hydrochloric  acid  is  added  to  the  warm 
liquid,  an  abundant,  pale-yellow,  crystalline  precipitate  is  formed. 
This  is  recrystallised  from  hydrochloric  acid  and  dried  below  100°,  at 
which  temperature  it  begins  to  decompose.  It  has  the  composition 
CuCl2,5(C7H9N,HCl),  and  is  very  soluble  in  water.  The  copper  is  com- 
pletely precipitated  from  the  solution  by  potassium  hydroxide,  and 
the  chlorine  by  silver  nitrate. 

The  compound  which  paratoluidine  hydrochloride  forms  with  cupric 
chloride  contains  2  mols.  of  the  former  to  1  mol.  of  the  latter. 

C.  H.  B. 

Compound  of  Paratoluidine  with  Cupric  Chloride.  By  E. 
PoMEY  (Compt.  rend.,  104,  300). — If  cupric  chloi-ide  is  added  to  a 
solution  of  paratoluidine  it  produces  a  brown  precipitate,  but  if  both 
solutions  contain  free  hydrochloric  acid  no  precipitate  is  formed.  If, 
however,  the  mixture  is  heated  to  boiling  and  is  then  allowed  to  cool, 
it  deposits  very  brilliant,  golden-yellow  crystals  which  are  purified  by 
recrystallisation  from  hydrochloric  acid,  and  are  then  dried  at  lOO'* 
until  no  more  hydrogen  chloride  is  given  off.  They  have  the  com- 
position CuCl2,2(C7H9N,HCl),  and  are  soluble  in  water.      C.  H.  B. 

Thioparatoluidine.  By  J.  TruhlIr  (Ber.,  20,  664i — 679,  and 
Ghem.  Gentr.,  1887,  8— 10).— Thioparatoluidine  melts  at  103—104°, 
and  is  basic.  When  an  alcoholic  solution  is  treated  with  an  excess 
of  hydrobromic  acid,  the  hydrobromide,  C]4Hi6N2S,2HBr,  is  thrown 
down.  It  forms  small,  white  needles,  easily  soluble  in  hot  alcohol, 
less  soluble  in  cold  alcohol,  and  easily  in  water.  The  hydriodide  is 
obtained  in  a  corresponding  manner;  it  forms  light-brown  needles 
easily  soluble  in  water,  alcohol  and  ether ;  when  heated  at  100°,  it  is 
decomposed  with  separation  of  iodine. 

Thioparacetotoluide,  NHAc-CeHsMe-S-CeHaMe-NHAc,  is  obtained  by 
treating  thioparatoluidine  with  an  excess  of  acetic  anhydride ;  it  crys- 
tallises from  alcohol  in  snow-white,  stellate  groups  of  needles,  and 
melts  at  211°  ;  it  is  easily  soluble  in  alcohol  and  benzene,  less  easily  in 
ether,  and  insoluble  in  water. 

Thioparahenzoyltoluide,  NHBz'CeHaMe'S'CeHaMe'NHBz,  is  obtained 
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by  warming  thioparatoluidine  with  excess  of  benzoic  chloride  as  long 
as  hydrochloric  acid  is  evolved.  It  crystallises  from  alcohol  in  snow- 
white,  brilliant  needles,  easily  soluble  in  alcohol,  benzene,  and  ether, 
and  melts  at  186°. 

Hydroxy thiotoluene,  S(C6H3Me*OH)2,  is  obtained  by  boiling  diazo- 
thioparatoluidine  hydrochloride  with  water,  saturating  the  solution 
with  sodium  chloride,  dissolving  the  precipitated  substance  in  alkali, 
and  again  precipitating  with  dilute  sulphuric  acid.  It  can  also  be 
obtained  by  dissolving  the  crude  product  in  benzene  and  fractionally 
precipitating  with  light  petroleum.  It  forms  a  brown  powder,  soluble 
in  alcohol,  ether,  and  benzene ;  it  melts  at  135°. 

ThioparatolyWhiocarhamide,  S<Cf»^xj^iVr  •IVR-^^^'  ^^  obtained  by 
treating  an  alcoholic  solution  of  thioparatoluidine  with  excess  of 
carbon  bisulphide.  Hydrogen  sulphide  is  evolved  and,  after  some 
time,  colourless  crystals  mixed  with  crystals  of  sulphur  separate. 
The  latter  are  removed  by  means  of  carbon  bisulphide.  The  substance 
is  insoluble  in  all  ordinary  solvents,  but  dissolves  in  strong  nitric  and 
sulphuric  acids.  It  melts  at  234 — 235°.  Another  very  stable  sub- 
stance is  formed  at  the  same  time  ;  it  melts  at  231°.  Attempts  to 
prepare  thioparatolylsulphocarbanil  from  it  were  unsuccessful. 

The  'picrate  of  thioparatoluidine,  CuHi6]SroS,2C6H2(N02)30H,  is  ob- 
tained in  aggregates  of  fine  needles  by  evaporating  alcoholic  solutions 
of  thioparatoluidine  and  picric  acid.  It  crystallises  from  benzene  in 
stellate  needles  with  brilliant  lustre,  and  melts  at  179°.  When  quickly 
heated,  it  explodes. 

Dithioparatolyldicarhamide,  ^^Cn'xj^.MH'fO'TVH'r  H '^^'  ^^  ^^' 
tained  as  a  yellow,  amorphous  powder,  together  with  thioparatoluidine 
hydrochloride,  bypassing  carbonyl  chloride  (1  mol.)  into  a  solution  of 
thioparatoluidine  (2  mols.)  in  benzene.  By  solution  in  alcohol  and 
reprecipitation,  it  forms  a  whitish,  amorphous  powder  which  is  decom- 
posed at  130°.  It  is  only  slightly  soluble  in  ether  and  in  cold  alcohol, 
but  easily  in  hot.  It  is  not  acted  on  by  concentrated  hydrochloric 
acid,  but  is  soluble  in  strong  nitric  and  sulphuric  acids. 

G.  H.  M. 

Secondary  and  Tertiary  Quinones.  By  R.  Nietzki  and  F. 
Kehrmanis  (Ber.,  20,  322 — 328). — When  sodium  rhodizonate  (Abstr., 
1885,  1127)  is  dissolved  in  dilute  hydrochloric  acid  and  treated  with 

CO-C(OH):C-N 
an  orthotoluylenediamine  salt,  the  compound   |  |    |    /C7H6 

CO-C(OH):C-N^ 
is  obtained.     It  is  a  gelatinous  substance,  sparingly  soluble  in  water, 
readily  in  alcohol.      Alkali  solutions  dissolve   it  with  a  fine  violet 
colour.     When  oxidised  with  dilute  nitric  acid,  it  is  converted  into  a 
derivative  of  triquinoyl,  diqpnnoyltolazine, 

CO-CO :  c-N^ 

I  I     I  NCHe  +  2H2O. 

CO-CO :  c-N^ 

This  forms  yellow  needles,  almost  insoluble  in  cold  water,  ether,  and 
VOL.   LIl.  2   i 
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alcoliol,  readily  solnble  in  warm  glacial  acetic  acid.  When  the  com- 
poand  Ci3HfiN204  is  warmed  with  an  excess  of  an  orthotoluylenedi- 
amine  salt,  hevzotritolazine,  06(^2  *.  CvHg):^,  is  obtained.  This  is  a 
yellow,  crystalline  substance,  very  readily  solnble  in  alcohol  and  in 
chloroform ;  it  crystallises  from  the  latter  in  long  needles  (with 
1  mol.  CHCI3).     It  has  feeble  basic  properties. 

When  sodium  rhodizonate,  dissolvetl  in  water,  is  treated  with  an 
excess  of  a  salt  of  orthotolnylenediamine  and  sodium  acetate,  a  com- 
pound is  obtained  containing  three  toluylenediamine-groups ;  when 
oxidised,  it  is  converted  into  the  triazine,  C27H1BN6,  already  described. 

The  above  experiments  show  that  triquinoyl  contains  six  qninone 
oxygen-atoms.  It  is  probable  that  the  hydroxyl-groups  in  rhodizonic 
acid  have  the  para-position.  This  view  being  accepted,  the  fact  that 
adjacent  oxygen-atoms  react  like  an  orthoquinone-group  and  are 
independent  of  para-oxygen,  forms  an  important  support  for  the 
ketonic  formulae  of  quinones.  N.  H.  M. 

Preparation  of  Dimethylaniline  on  a  Large  Scale.     By  P. 

ScHOOP  {CJiem.  Zeit.,  11,  253 — 254). — The  author  describes  the  pre- 
paration of  dimethylaniline  from  aniline,  wood  spirit,  and  hydrochloric 
acid.  It  is  important  to  use  pure  materials,  therefore  the  aniline  is 
tested  by  quantitative  fractional  distillation,  by  its  sp.  gr,,  and  by  its 
solubility  in  hydrochloric  acid;  the  wood  spirit  must  be  free  from 
acetone  and  ethyl  alcohol,  and  is  tested  by  the  iodoform  test.  The 
materials  are  mixed  in  the  proportions  of  93  parts  of  aniline,  of  which 
18  are  saturated  with  hydrochloric  acid,  and  75  parts  of  methyl 
alcohol.  The  excess  of  methyl  alcohol  and  the  comparatively  small 
quantity  of  hydrochloric  acid  tend  to  produce  a  purer  oil.  With  more 
hydrochloric  acid,  the  reaction  takes  place  at  a  lower  temperature,  but 
there  is  danger  of  the  formation  of  toluidine.  The  mixture  is  heated 
in  a  closed  vessel,  the  temperature  (from  270 — 230°)  and  pressure  (of 
which  a  table  is  given  in  the  paper)  being  carefully  regulated;  a  fall  of 
pressure  with  a  constant  temperature  (230°)  indicates  the  completion 
of  the  operation.  The  product  consists  of  an  oily  and  watery  portion 
which  are  separated ;  the  latter  is  then  treated  with  soda  and  the  oil 
which  separates  is  removed,  the  alkaline  water  being  finally  distilled 
and  the  oil  from  this  collected  in  a  separate  receiver.  Each  of  these 
three  lots  of  oil  is  rectified  by  itself,  the  product  obtained  from  the 
first  lot  being  the  best  and  that  from  the  third  the  worst.  Many 
modes  of  testing  the  purity  of  the  product  are  given ;  it  is  especially 
important  to  have  a  pure  substance  for  the  preparation  of  green  dyes. 

D.  A.  L. 

Ortbo-  and  Para-chlorodimethylaniline.  By  T.  Heidlberg 
{Ber.,  20,  14^9—I^l).—  Ort}iochlorodi'niethylaniline,  C6H4Cl-NMeo,  is 
obtained  by  Staedel's  method,  which  consists  in  heating  the  hydro- 
bromide  of  the  chloraniline  with  rather  more  than  2  mols.  of  methyl 
alcohol  at  145°.  It  is  a  clear,  colourless  liqaid  boiling  at  206 — 207°. 
The  hydrochloride  forms  white,  hygroscopic  needles  ;  the  platinochloride 
crystallises  in  lustrous  yellow  prisms.  NifrosorthochlorodimethyJ- 
aniline  crystallises  from  alcohol  in  yellow  needles. 

Farachlorodiinethylaniline  was   prepared  by  Sandmeyer's   method : 
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50  grams  of  amidometliy] aniline  was  dissolved  in  82  grams  of  hydro- 
chloric acid  ;  300  c.c.  of  water  is  added  and  then  a  solution  of  26  grams 
of  sodium  nitrite  in  60  c.c.  of  water.  The  whole  is  added  to  a  boiling 
solution  of  10  per  cent,  cuprous  chloride  solution.  It  crystallises  in 
large,  lustrous,  flat  needles,  soluble  in  alcohol,  ether,  and  benzene, 
insoluble  in  water;  it  melts  at  230 — 231'^.  The  hydrochloride  is  a 
syrup  which  crystallises  with  difficulty  ;  the  f errocyanide  forms  micro- 
scopic prisms.  The  platinochloride,  (C6H4Cl*]N'Me2)2,H2PtCl6,  crystal- 
lises in  gold-coloured  prisms.  NitrosoparachlorodimethylaniUne  crys- 
tallises in  splendid,  orange-yellow  needles  melting  at  56°  ;  it  is  soluble 
in  alcohol,  ether,  and  benzene,  &c.  Like  the  ortho-compound  it  is  a 
very  feeble  base.  N.  H.  M. 

Carvole-derivatives.  By  H.  Goldschmidt  and  E.  Kissee  (Ber., 
20,  486 — 492). — Carvylamine  (this  vol.,  p.  249),  a  primary  amine,  is 
a  colourless  liquid,  and  yields  a  benzoyl-derivative  which  crystallises  in 
white  needles  melting  at  169°.  The  hydrochloride,  CioHnN,HCl,  crys- 
tallises from  absolute  alcohol  in  small,  white,  silky  needles,  and  melts 
at  about  180°  with  decomposition ;  when  heated  with  sodium  nitrite, 
an  oil,  probably  identical  with  Leuckart's  carveol,  is  obtained  (this 
vol.,  p.  376). 

From  carvole,  by  the  action  of  dry  hydrogen  chloride,  hydrochloro- 
carvole,  C10H15OCI,  is  obtained;  this  decomposes  on  distillation  with 
evolution  of  hydrogen  chloride,  and  when  treated  with  hydroxylamine 
yields  hydrochlorocarvoxime  (Abstr.,  1885,  1058).  The  phenylhydra- 
zine-derivative,  CioHigCl  I  NaHPh,  crystallises  in  small,  white  prisms, 
and  melts  at  137°.  When  a  mixture  of  carvole  and  ethyl  acetoacetate 
in  equimolecular  proportions  is  treated  with  hydrogen  chloride,  the 
product  poured  into  water  and  afterwards  extracted  with  ether,  two 
compounds  are  obtained,  one  an  oil,  and  the  other  a  crystalline  sub- 
stance of  the  formula  Cif;H25C104,  which  forms  lustrous,  white,  hard 
prisms,  melts  at  146°,  and  does  not  yield  a  derivative  with  acetic 
chloride. 

The  constitution  of  carvole  is   now  represented   by  the  formula 

CPr<™!pg>CHMe,  and  that  of  limonene  by  the  formula 

w.  p.  w. 

Action  of  Aromatic  Diamines  on  Sugars.    By  P.  Griess  and 

G.  Hareow  (Ber.,  20,  281 — 282). — The  diamidobenzenes  and  their 
carboxylic  acids  react  with  some  sugars  to  form  compounds  analogous 
to  those  obtained  by  Fischer  with  phenylhydrazine  and  sugars.  Those 
with  the  orthodiamine  are  especially  interesting,  as  they  are  relatively 
easily  prepared  and  show  well-characterised  physical  properties. 

If,  for  instance,  concentrated  aqueous  solutions  of  orthophenylene- 
diamine  (1  part)  and  dextrose  (2  parts)  are  mixed,  a  few  drops  of 
hydrochloric  acid  added,  and  the  whole  allowed  to  remain  eight  days  in 
a  moderately  warm  place,  a  feebly  basic  substance  is  formed.  This 
crystallises  in  lustrous,  white  needles,  which  are  moderately  soluble  in 

2  i  2 
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hot  water  and  alcohol ;  it  also  dissolves  very  readily  in  hydrochloric 
acid,  and  is  reprecipitated  unaltered  from  the  solution  by  ammonia.  It 
has  a  bitter  taste,  and  reduces  Fehling's  solution.  If  in  the  above 
reaction  the  corresponding  7-diamidobenzoic  acid  [COOH  :  (NH2)2  = 
1:2:3]  is  substituted  for  the  diamine,  a  substance  having  the 
character  of  an  amido-acid  is  obtained.  It  crystallises  in  lustrous, 
white  plates,  is  very  sparingly  soluble  even  in  boiling  water  or  alcohol, 
does  not  reduce  Fehling's  solution  to  any  marked  extent,  and 
behaves  like  sugars  when  heated  in  a  tube.  A  very  similar  acid 
was  prepared  from  maltose.  A.  J.  G. 

Action  of  Orthotoluylenediamine  on  Dextrose.     By  0.  Hms- 

BERG  (Ber.,  20,  495 — 497). — An  almost  quantitative  yield  of  a  conden- 
sation-compound, CigHgoNsOio,  is  obtained  when  an  alcoholic  solution 
of  orthotoluylenediamine  (1  mol.)  is  heated  with  dextrose  (2  mols.) 
on  a  water-bath.  The  compound  crystallises  from  dilute  alcohol  in 
slender,  white,  silky  needles,  which  become  brown  when  heated  at 
100°  in  a  capillary  tube,  and  melt  at  about  160°  with  evolution  of  gas  ; 
it  is  readily  soluble  in  water,  sparingly  soluble  in  alcohol  and  ether, 
and  gives  a  red  coloration  with  ferric  chloride.  A  loss  of  about 
4  per  cent,  in  weight  occurs  if  the  compound  is  heated  at  100'',  and  it 
then  gives  figures  showing  a  slightly  lower  percentage  of  carbon. 
Dilute  alkalis  are  without  action  on  it,  but  mineral  acids,  on  warming 
if  dilute,  reconvert  it  into  orthotoluylenediamine  and,  probably, 
dextrose.     The  constitution  of  this  compound  is  probably 

and  its  instability  in  the  presence  of  acids  raises  the  question  whether 
the  view  that  dextrose  contains  the  aldehyde-group  is  correct.  Other 
aromatic  diamines  yield  compounds  analogous  to  dextrose  ;  no  well- 
crystallised  compound  can  be  obtained  from  orthotoluylenediamine 
and  lactose.  W.  P.  W. 

Tetramidobenzene    and    its    Derivatives.      By    R.    Nietzki 
and  E.  Hagenbach  (Ber.,  20,  328 — 338). — Diethenyltetramidohenzene, 

CeHaC^io^TT ^€2113)2,  is  obtained   by    reducing   diacetyldinitropara- 

phenylenediamine  with  hydrochloric  acid  and  tin.  It  crystallises  in 
long,  colourless  needles,  sparingly  soluble  in  cold  water,  readily  in 
hot  water  and  in  alcohol.  It  melts  at  210°.  The  platinochloride, 
CioHioN4,H2PtCl6  +  H2O,  crystallises  in  long  gold-coloured  needles  ; 
the  sulphate  (with  1  mol.  H2O)  crystallises  from  hot  water  in  colour- 
less needles  almost  insoluble  in  alcohol.  When  the  sulphate  is 
dissolved  in  fuming  nitric  acid  (5  parts),  a  mononitro- derivative, 
CioH9N4*N02  -{-  4H2O,  is  obtained  ;  this  forms  orange-red  needles 
melting  at  276°.  The  platinochloride,  CioH9N'502,H2PtCl6  -h  iHaO, 
crystallises  in  long,  gold-coloured  needles. 

Ethenylnitrotriamidohenzene,  C2H3^^_  >>C6ll2(IS'Il2)*N02,  is  formed 

when  diacetyldinitrophenylenediamine  is  heated  with  alcoholic  ammonia 
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at  150°.  It  melts  at  295 — 300°.  The  hijdrochloride  and  sulphate  were 
prepared. 

EtJiemjltetramidolenzene,  C2H3^-j^_  '>C6H2(NH2)2,    is   obtained   by 

reducing  the  nitrotriamido-compound  with  stannous  chloride  and 
hydrochloric  acid.  It  only  exists  in  the  form  of  its  salts.  The  picrate 
crystallises  in  sparingly  soluble  yellow  needles. 

Diacetyldinitrometaphenylenediamine,  C6H2(NHAc)2(N02)2,  is  ob- 
tained by  treating  diacetjlmetaphenylenediamiue  with  nitric  acid 
(sp.  gr.  1*533)  ;  it  forms  pale-yellow  needles  which  melt  at  228°. 
Dinitrometa'phemjlenediamine  is  prepared  by  heating  the  acetyl-deriva- 
tive  with  dilute  sulphuric  acid.  It  is  an  orange-yellow  substance, 
sparingly  soluble  in  alcohol ;  it  melts  at  about  300°. 

Tetramidobenzene,  C6H2(NH2)4  [=  1:2:4:5],  is  formed  when 
freshly  prepared  dinitrometaphenylenediamine  is  added  to  a  warm, 
strongly  acid  solution  of  stannous  chloride  containing  an  excess  of 
metallic  tin.  The  hydrochloride  is  very  soluble  in  water,,  sparingly  in 
hydrochloric  acid.  The  dinitrate^  C6H2(NH2)4,2HN03,  forms  small, 
green  needles.  All  the  salts  absorb  oxygen  from  the  air,  becoming 
blue-violet  or  brown.  When  the  nitrate  or  hydrochloride  is  treated 
with  sodium  carbonate  solution,  the  base  is  obtained  in  small,  brown 
needles. 

The  constitution  ascribed  to  tetramidobenzene  is  shown  by  the  fact 
that  the  diethenyltetramidobenzene  from  metaphenylenediamine  is 
not  identical  with  that  obtained  from  paraphenylenediamine,  and  that 
the  nitrogen  of  the  diethenyltetramidobenzene  from  paraphenylene- 
diamine must  be  attached  to  adjacent  carbon- atoms. 

Diefhenyltetramidohenzene,  obtained  by  reducing  dinitrodiacetyl- 
metaphenylenediamine,  melts  above  the  range  of  the  thermometer. 
The  sulfhite  and  platinochloride  were  prepared. 

Tetramidobenzene  reacts  with  phenanthraquinone,  with  formation  of 

/^\ 

the  compound  Ci4H8^   |   ^C6H2(NH2)2.     This  is  a  feeble  base,  and  dis- 

solves  in  sulphuric  acid  with  a  greenish-blue  colour  which  changes  to 
violet  and  red  when  diluted.  N.  H.  M. 

Carbonylorthamidophenol  and  Thiocarborthamidophenol. 
By  S.  V.  Chetmicki  {Ber.,  20,  177— 179).— When  ethyl  thiocarbamido- 
phenol,  CtHsNOS,  is  heated  with  strong  hydrochloric  acid  at  156 — 
160°,  amidophenol,  mercaptan,  and  carbonic  anhydride  are  formed  ; 
the  formation  of  mercaptan  can  only  be  explained  on  the  supposition 
that  the  ethyl-group  in  the  thiocarbamidophenol  is  combined  with 
sulphur.     Thiocarbamidophenol  dissolved  in  hydrochloric  acid,  when 

oxidised  with  chloride  of  lime,  yields  a  bisulphide,  S2(C6H4<^q;>C)2  ; 

the  same  compound  is  also  formed  when  the  sodium  salt  of  thio- 
carbamidophenol is  treated  with  iodine  solution.     These  results  con- 

firm  the  formula  C6H4<q>C-SH,  ascribed  by  KalckhofP  to  thiocarb- 
orthamidophenol. 


478  ABSTRACTS  OF  CHEMICAL  PAPERS. 

The  reactions  of  carbonylortliamidophenol  point  to  tlie  constitution 
C6H,<_o_>CO.  -^    jj    ^ 

Displacement  of  the  Amido-group  in  Aromatic  Compounds 
by  Hydrothionyl  and  Oxysulphuryl.  By  P.  Klason  (Her.,  20, 
349 — 350). — When  diazosulplionic  acids  are  treated  in  small  quan- 
tities with  warm  alcoholic  solution  of  potassium  sulphide,  nitrogen  is 
evolved,  and  the  diazo-group  is  displaced  by  SH ;  in  this  way  thio- 
cresolsulphonic  acid  was  prepared.  The  sulphonic  acids  can  be  readily 
purified  by  precipitating  with  an  ammoniacal  solution  of  lead  acetate, 
and  decomposing  the  lead  salt  by  means  of  hydrogen  sulphide. 

When  the  thiophenolsulphonic  acids  are  treated  with  potassium 
permanganate  in  the  cold,  toluenedisulphonic  acids  are  formed  in 
which  oxysulphuryl  has  taken  the  place  occupied  by  the  amido-group 
in  the  original  amido-acid. 

The  method  above  described  can  be  employed  for  introducing 
selenium  and  probably  also  tellurium  into  aromatic  compounds. 

N.  H.  M. 

Halogen-derivatives  of  Azobenzene  and  Hydrazobenzene. 
By  J.  V.  Janovsky  and  L.  Erb  (Ber.,  20,  357—362  ;  compare  Abstr., 
1886,  1024). — Parahromazobenzene  is  the  chief  product  obtained  by 
brominating  azobenzene  dissolved  in  glacial  acetic  acid.  It  melts  at 
82°,  and  can  be  sublimed  ;  it  dissolves  readily  in  alcohol,  ether,  and 
acetone,  less  in  light  petroleum.  When  the  alcoholic  solution  is 
treated  with  ammonia  and  then  with  hydrogen  sulphide,  a  hydrazo- 
Iroriw-compound  is  formed  which  crystallises  in  lustrous  plates,  melting 
at  about  115°. 

Dinitromonohromazohenzene,  Ci2H7(N02)2BrN2,  and  nitroparahrom- 
azohenzene,  Ci2H8(N02)BrN2,  are  obtained  by  nitrating  parahromazo- 
benzene ;  the  former  crystallises  in  orange-red,  sparingly  soluble 
needles  ;  the  latter  forms  yellow  needles  readily  soluble  in  alcohol. 
When  parahromazobenzene  is  dissolved  in  fuming  sulphuric  acid  at 
140°,  a  sulphonic  acid  is  formed  identical  with  the  parabromopara- 
sulphonic  acid  of  azobenzene  previously  described  (Sitzungsber. 
Akad.  Wissen.,  1884,  647). 

Metahromazobenzene  is  prepared  from  the  product  obtained  by  the 
action  of  bromine  on  azobenzene  by  extracting  the  precipitated 
bromides  with  a  little  80  per  cent,  alcohol.  It  forms  yellowish-green, 
lustrous  plates,  readily  soluble  in  alcohol,  ether,  and  acetone ;  it  melts 
at  53 — 56°.  Metabromazobenzeneparasulphonic  acid  is  obtained  by 
heating  a  solution  of  metahromazobenzene  in  fuming  sulphuric  acid 
(5  parts)  at  160°.  It  crystallises  in  plates  with  a  golden  lustre.  The 
potassiu7R  salt  crystallises  in  yellow,  lustrous,  microscopic  needles. 
The  sodium  salt  is  sparingly  soluble. 

Nitrazobenzene,  NPh '.  N'C6H4'N02,  is  obtained  by  dissolving  azo- 
benzene (20  grams)  in  100  c.c.  of  glacial  acetic  acid,  heating  at  100°, 
and  adding  25  c.c.  of  nitric  acid  (sp.gr.  1"51).  The  product  is  filtered 
and  purified  by  crystallising  from  a  mixture  of  acetone  and  alcohol. 
It  forms  orange-yellow,  microscopic  needles,  readily  soluble  in  alcohol. 
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&c.  It  melts  at  122 — 123°.  When  the  alcoholic  solution  is  boiled 
with  alkali,  it  acquires  a  splendid  emerald  colour.  The  sulpJiouic  acid 
forms  hygroscopic  needles ;  the  solution  of  the  acid  gives  with 
potassium  carbonate  a  purple-red  precipitate  consisting  of  woolly 
needles ;  with  sodium  salts  a  green,  and  with  silver  salts  a  red 
precipitate. 

Nitrazoxyhenzene  is  prepared  by  nitrating  azobenzene  at  75°.  It 
crystallises  from  alcohol,  ether,  chloroform,  and  acetone  in  red  plates, 
melting  at  127°. 

Hexazoxybev zene,  C^Jiis^oO,  is  formed  when  orthonitrazobenzene  or 
nitrazoxyhenzene  (m.  p.  127°)  is  reduced  with  sodium  amalgam.  It 
is  almost  insoluble  in  ether,  alcohol,  and  acetone,  readily  in  boiling 
benzene,  toluene,  and  xylene,  separating  therefrom  in  orange-coloured 
plates.  Warm  fuming  sulphuric  acid  dissolves  it  with  a  violet-blue 
colour.  N.  H.  M. 

Direct  Substitution  Products  of  Parazotoluene ;  Hydrazo- 
bromobenzenes,  and  Hydrazobromotoluenes.  By  J.  V.  Janovsky 
and  L.  Erb  (Ber.,  20,  3G2 — 364). — When  10  grams  of  parazotoluene 
dissolved  in  200  c.c.  of  glacial  acetic  acid  is  gradually  treated  with 
15  c.c.  of  nitric  acid  (sp.  gr.  1'5),  and  the  product  precipitated  with 
water  and  dissolved  in  hot  alcohol,  two  nitro-compounds  are  obtained. 
The  one  crystallises  in  orange-yellow,  monoclinic  needles  melting  at 
114°,  the  other  separates  from  the  mother-liquor  as  an  oil  which  gradu- 
ally crystallises.  When  parazotoluene  is  treated  directly  with  fuming 
nitric  acid  in  the  cold,  two  nitro-products  are  also  formed,  one  of 
which  IS  sparingly  soluble  in  alcohol  and  acetone,  and  forms  honey- 
coloured  monoclinic  crystals  melting  at  185 — 187°.  It  is  a  dinitrazo- 
toluene,  and  is  possibly  identical  with  that  described  by  Petrieff 
(Jahresher.,  1873),  to  which,  however,  the  melting  point  110°  is 
ascribed.  No  mononitro-compound  melting  at  76'^  (Petrieff,  loc.  cit.) 
could  be  obtained. 

By  the  action  of  bromine  on  a  boiling  solution  of  azotoluene,  a 
bromide  crystallising  in  large,  ruby-coloured  prisms,  melting  at 
138'5°,  is  formed  ;  it  is  probably  identical  with  Petrielf's  monobromide 
(m.  p.  13G°).  The  mother-liquor  from  the  bromide  yielded  a  second 
bromide  melting  at  115°. 

Parahrorahydrazohenzene,  NHPh'NH-C6H4Br,  is  prepared  by  re- 
ducing parabromazobenzene  with  alcoholic  solution  of  hydrogen 
ammonium  sulphide.  It  crystallises  from  dilute  alcohol  in  lustrous 
scales  which  melt  at  115°.  It  is  very  stable  in  the  air,  and  only  becomes 
slightly  coloured  in  four  to  six  weeks.  When  treated  with  sulphuric 
acid,  and  the  sulphate  thus  obtained  decomposed  with  ammonia,  a 
monohromohenzidine  is  obtained  which  crystallises  in  silvery  plates. 

Dlbromohydrazohenzene  melting  at  82°  was  obtained  from  diortho- 
bromazobenzene. 

Bromoparahijdrazotohtene  was  prepared  in  a  similar  manner  from 
bromoparazotoluene ;  it  melts  at  117°.  N.  H.  M. 

Action  of  Acetone  on  Paramidoazobenzene.  By  C.  Engler 
and  C.  iScHESTOPAL  {Ber.j  20,  48U — 482). — When  acetone  (1  mol.)  is 
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heated  with  pai'amidoazobenzen©  hydrochloride  (2  mols.)  in  sealed 
tubes  at  150 — 160°  for  two  to  three  days,  methane  is  formed  together 
with  a  solid  condensation  product  from  which  hydrochloric  acid 
extracts  a  base,  C17H15N3 ;  this  is  probably  a  quinoline  or  benzidine 
derivative,  and  after  fractional  precipitation  with  aqueous  potash  and 
distillation  in  a  vacuum  is  found  in  the  fraction  boiling  at  280°.  It. 
crystallises  in  bright  yellow  needles,  melts  at  204 — 205°,  and  is  soluble 
in  alcohol  and  ether ;  the  aqueous  solutions  of  its  salts  show  a  strong 
blue  fluorescence.  The  sulphate,  Ci7Hi5lSr3,H2S04,  crystallises  from 
aqueous  alcohol  in  small,  monoclinic  prisms,  and  is  A^ery  soluble  in 
water;  the  chromate,  Ci7Hi5lS'3,H2Cr207,  forms  orange-yellow,  crystalline 
aggregates  ;  and  the  platinochloride,  Ci7Hi5]S'3,H2PtCl6,  crystallises  in 
golden-yellow,  flat  needles  sparingly  soluble  in  cold  water. 

When  reduced  with  tin  and  hydrochloric  acid,  a  well-crystallised 
stannochloride  of  a  base  is  obtained ;  this  base  crystallises  in  brilliant 
white  needles,  melts  at  185°,  dissolves  readily  in  alcohol  and  ether, 
and  yields  well-crystallised  salts.  W.  P.  W. 

Action  of  Phenol  on  Diazoamidobenzene.    By  K.  Heumann 

and  L.  Oeconomides  {Ber.,  20,  372 — 373). — When  diazoamidobenzene 
is  heated  on  a  water-bath  with  phenol,  parahydroxyazobenzene  is 
formed  together  with  aniline.  Resorcinol,  and  a.-  and  ^-naphthol  react 
in  a  similar  manner.  N.  H.  M. 

Constitution  of  Safranines.  By  A.  Bernthsen  {Ber.,  20,  179 — 
180). — The  constitution  previously  suggested  (this  vol.,  p.  139)  for 
the  safranines  is  supported  by  the  explanation  of  the  constitution  of 
toluylene-red  (p.  139).  The  author  considers  the  unsymmetrical 
formula  proposed  by  Witt  and  by  Metzki  (this  vol.,  p.  250)  as  the 
most  probable.  N.  H.  M. 

Manufacture  of  Methylene-blue.  By  0.  Muhlhauser  {Dingl. 
polyt.  J.,  262,  371 — 379). — For  the  production  of  methylene-blue  on 
a  large  scale  two  processes  are  in  use:  (1.)  Oxidation  of  dimethyl- 
paraphenylenediamine  in  acid  solution,  in  presence  of  hydrogen 
sulphide  (Caro's  method)  ;  (2.)  Oxidation  of  a  base  contaiaing 
sulphur,  obtained  by  the  action  of  hydrogen  sulphide  on  nitroso- 
dimethylaniline  dissolved  in  strong  sulphuric  acid  (Oehler's  process). 
The  author  describes  in  detail  the  manufacture  of  methylene-blue  by 
the  "  soda  waste  "  and  "  zinc  sulphide  "  processes.  The  former  com- 
prises the  following  operations: — (1.)  Preparation  of  a  solution  of 
nitrosodimethylaniline  by  treating  dimethylaniline  with  hydrochloric 
acid,  and  nitrating  the  hydrochloride  thus  obtained.  (2.)  Treatment 
of  the  nitrosodimethylaniline  with  soda  waste  in  order  to  reduce  the 
nitroso-compound  to  an  amine.  (3.)  Oxidation  with  ferric  chloride. 
(4.)  Extraction  of  the  raw  colour  with  salt  and  zinc  chloride  solution. 
(5.)  Filtration. 

The  zinc  sulphide  process. — When  hydrogen  sulphide  is  passed  into 
sulphuric  acid  of  40 — 50°  B.,  sulphur  is  deposited  and  sulphurous 
anhydride  evolved  thus :  H2SO4  +  H2S  =  SO2  +  S  +  2H2O.  On 
bringing    the    sulphurous    anhydride    into   contact   with    hydrogen 
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sulphide  further  precipitation  of  sulphur  takes  place  according  to  the 
following  equation  :  SO2  +  2H2S  =  2H2O  +  3S.  When  these  re- 
actions occur  in  the  presence  of  nitrosodimethylaniline  sulphate  a 
colourless  base  containing  sulphur  is  obtained,  yielding  a  blue  dye  on 
oxidation.  The  methylene-blue  obtained  in  this  manner  is  said  to  be 
purer  and  stronger  in  tinctorial  power  than  that  yielded  by  the  soda 
waste  process.  D.  B. 

Thiophen-green.  By  L.  E.  Leyi  (Ber.,  20,  518— 517).— Te^ra- 
methyldiamidodiphenylthienylmethane,  C4SH3*CH(C6H4*NMe2)2,  the 
leuco-base  of  thiophen-green,  is  obtained  by  heating  a  mixture  of 
thiophenaldehyde  (1  part)  and  dimethylaniline  (2  parts)  with  a  small 
quantity  of  alcohol  at  100°  for  six  hours,  and  gradually  adding  three 
to  four  parts  of  zinc  chloride.  The  base  crystallises  in  compact 
needles,  melts  at  92 — 93°,  and  is  insoluble  in  water,  readily  soluble  in 
ether,  benzene,  toluene,  and  alcohol ;  the  alcoholic  solution  very 
quickly  becomes  coloured  green  on  exposure  to  the  air.  The  platiuo- 
chloride  has  the  formula  C2iH2iN'2S,H2PtCl6 ;  the  pier  ate, 

C2lH24N2S,2C6H2(N02)30H, 

forms  yellowish-green  needles,  melts  at  about  208°,  and  is  sparingly 
soluble  in  cold  water,  readily  soluble  in  alcohol,  ether,  &c. ;  the 
methiodide,  C2iH24l^2S,2MeI,  crystallises  from  alcohol  and  water  in 
white  scales,  and  melts  at  210 — 212°. 

When  the  leuco-base  is  oxidised,  preferably  with  manganese  dioxide 
and  dilute  sulphuric  acid,  thiophen-green,  C4SH3-C(C6H4'NMe2)2*OH,  is 
obtained  as  a  dark-brown,  uncrystallisable  oil,  insoluble  in  water,  but 
soluble  in  alcohol,  benzene,  chloroform,  and,  when  recently  prepared, 
in  ether;  it  cannot  be  distilled.  Thiophen-green  forms  salts  with 
the  elimination  of  the  elements  of  1  mol.  of  water.  The  zinc 
salt,  3(C2iH22N2S),ZnCl2  +  2H2O,  crystallises  in  scales  showing  a 
beautiful  coppery  lustre,  and  is  readily  soluble  in  all  ordinary 
solvents ;  the  solution  in  water  is  coloured  a  deep  bluish-green,  which 
becomes  reddish-yellow  on  adding  an  acid.  The  colour  imparted 
to  silk  and  wool  very  nearly  resembles  that  produced  by  benzalde- 
hyde-green,  but  is  somewhat  more  yellow.     The  picrate, 

C2lH22N2S,2C6H2(N02)3-OH, 

forms  scales  showing  a  coppery  lustre,  and  is  very  sparingly  soluble 
in  water;  the  sulphate,  C2iH22N'2S,H2S04,  crystallises  in  beautiful 
scales,  readily  soluble  in  water ;  and  the  oxalate, 

2(C2xH22N2S),3H2C204  +  2H2O, 

crystallises  in  scales  showing  a  metallic  lustre,  is  readily  soluble  in 
»^ater,  alcohol,  &c.,  and  decomposes  very  readily.  W.  P.   W. 

Action  of  Phosphorus  Pentachloride   on  Acetanilide.     By 

A.  Michael  (J.  pr.  Chem.  35,  207 — 208). — When  phosphorus  penta- 
chloride is  allowed  to  act  on  acetanilide  at  moderate  temperatures, 
compounds  very  different  in  composition  to  the  unstable  chloro- 
derivatives   described   by   Gerhardt   and   by   Wallach  are   obtained. 
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Thus,  when  a  mixture  of  acetanilide  (1  mol.)  and  phosphorus  penta- 
chloride  (3  raols.),  after  the  first  reaction  is  over,  is  allowed  to  remain 
at  the  ordinary  temperature  until  evolution  of  hydrogen  chloride  has 
practically  ceased,  then  heated  at  100°  to  complete  the  reaction,  and 
poured  into  water,  a  compound,  CeHgCUNg,  is  formed,  which  crystal- 
lises in  large,  white,  monoclinic  prisms,  melts  at  116*5 — 117°,  is 
insoluble  in  water,  soluble  in  alcohol,  and  shows  both  acid  and  basic 
properties.  If,  instead  of  completing  the  reaction  at  100°,  the  mixture 
is  alloweti  to  remain  in  the  cold  for  some  time  longer,  and  then 
poured  into  water,  long,  citron-yellow  needles  ot  a  compound 
C38H36CI7N4  are  obtained.  This  melts  at  227 — 22D°,  is  soluble  in 
alcohol,  and  shows  both  acid  and  basic  properties.  Two  other  com- 
pounds are  also  formed  in  this  reaction,  one  of  which  crystallises  in 
large  tables,  whilst  the  other  is  a  thick  liquid  which  only  becomes  solid 
after  long  standing. 

The  author  finds  that  acetamide,  when  treated  with.  2  mols.  of 
phosphorus  pentachloride  and  subsequently  with  water,  yields  a 
compound  in  the  form  of  a  thick  liquid.  W.  P.  W. 

Action  of  Hydroxylamine  and  Phenylhydrazine  on  Dialde- 
hydes  and  Ketones.  By  F.  MOnchmeyer  {Ber.,  20,  507 — 513).— 
Isophthalaldehyde  reacts  with  hydroxylamine  hydrochloride  and  soda 
to  form  the  aldoxime  C6H4(CH  :  NOH)^  =  [1  :  o]  ;  this  crystallises  in 
lustrous,  white  scales,  melts  at  211 — 212°,  and  is  soluble  in  alcohol 
and  ether.  When  treated  with  an  excess  of  acetic  chloride,  iso- 
phthalaldoxime  yields  metadicyanobenzene ;  the  methijl-deriYntive, 
C6H4(CH  !  NOMe).,,  crystallises  in  colourless  needles  melting  at  77°, 
the  e^A?/Z-derivative  in  small  needles  melting  at  165°. 

Orthophthalaldehyde  (which,  according  to  a  foot-note  by  Y.  Meyer, 
has  been  recently  obtained  by  Faust,  and  will  shortly  be  described), 
when  heated  with  hydroxylamine  hydrochloride  and  soda,  yields 
orthophthalaldoxlme,  CeU-^iCH.  :  N0H)2  [1  :  2],  it  crystallises  in  small 
needles,  melts  at  245°,  and  is  soluble  in  alcohol. 

Tetramethyldiamidobenzophenone,  although  it  reacts  with  hydroxyl- 
amine hydrochloride  (Abstr.,  1886,  H77),  does  not  yield  a  hydrazide 
when  treated  either  with  phenylhydrazine  or  its  hydrochloride ; 
further  investigation  of  the  action  of  these  reagents  on  amido- 
phenones  shows  that  this  behaviour  is  exceptional.  When  /^-dinitro- 
beiizophenone  is  heated  with  hydroxylamine  hydrochloride  and  soda, 
the  oxime  is  obtained  in  small,  golden-yellow  needles  melting  at  205 — 
207°;  and  by  treatment  with  phenylhydrazine  hydrochloride  the 
ketone  yields  a  hydrazide,  (C6H4NO2).0  !  N'NHPh,  this  is  a  red 
powder  melting  at  219 — 220°,  and  is  soluble  in  acetic  acid,  sparingly 
soluble  in  hot  alcohol.  /3-Diamidobenzophenone  under  these  con- 
ditions yields  a  crystalline  oxime  melting  at  177 — 178°,  and  a 
hydrazide,  {'Nli^'C&U.i'jiC  I  NaHPh,  in  the  form  of  yellow  needles 
melting  at  183°.  Also,  when  similarly  treated,  paramidoacetophe- 
none  is  converted  into  an  oxime  crystallising  in  small  needles 
which  melt  at  147 — 148°;  and  the  hydrochloride  of  a  hydrazide, 
lsH2*C6H4'CMe  '.  N2HPh,HCl,  which  is  crystalline,  and  evolves  gas 
when  heated  at  205—207°.  W.  P.  W. 
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Preparation  of  Vanillin  from  Metachloroparanitrobenzalde- 
hyde.  By  L.  Landsberg  {Bingl.  polyt.  J.,  262.  139). — It  is  proposed 
to  convert  metachloroparanitrotoluene  into  chloronitrobenzyl  chloride 
or  bromide,  and  to  treat  the  latter  with  lead  or  copper  nitrate,  in  order 
to  obtain  metacbloroparanitrobenzaldehyde.  On  treating  this  alde- 
hyde with  an  alkaline  methoxide  or  the  hydroxide  dissolved  in  methyl 
alcohol,  the  chloriDe  is  displaced  by  the  methoxyl-group  with  forma- 
tion of  metamethoxyparanitrobenzaldehyde.  The  same  compound  is 
obtained  when  the  chlorine  in  metachloroparanitrobenzaldehyde  is 
displaced  by  hydroxyl,  and  the  resultant  hydroxynitrobenzaldehyde 
converted  into  its  methyl  ether.  Metamethoxyparanitrobenzaldehyde 
crystallises  from  boiling  water  in  white  needles  melting  at  62°,  and  is 
converted  into  vanillin  according  to  the  known  methods.  When 
heated  with  acetic  anhydride  or  sodium  acetate,  it  is  resolved  into 
metamethoxyparanitrocinnanic  acid,  melting  at  218°.  D.  B. 

Action  of  Potassium  Ferricyanide  on  Acetophenone.  By 
K.  BucHKA  and  P.  H.  Ieish  {Ber.,  20,  386— 3i.»5).— All  attempts  to 
obtain  phenylglyoxylic  acid  by  the  oxidation  of  acetophenone  have 
hitherto  proved  unavailing,  the  methyl-group  always  being  eliminated 
and  benzoic  acid  produced.  The  author  finds  that  by  the  continued 
action  of  an  alkaline  solution  of  potassium  ferricyanide  on  aceto- 
phenone, phenylglyoxylic  acid  is  produced.  The  quantity  is,  however, 
very  small,  and  appears  to  be  due  to  a  secondary  reaction,  and  not  to 
direct  oxidation,  a  great  deal  of  benzoic  acid  being  formed. 

When  3  grams  of  acetophenone  are  added  to  a  solution  of  50  grams 
of  potassium  ferricyanide  and  5  grams  of  potassium  hydroxide  in  half 
a  litre  of  water,  and  the  whole  allowed  to  stand  for  about  12  hours, 
small  quantities  of  a  crystalline  substance  are  deposited.  This  sub- 
stance, when  recrystallised  from  benzene,  is  obtained  in  minute 
colourless  needles  having  the  formula  CieHjsOaN.  When  heated  with 
caustic  potash,  ammonia  is  evolved,  and  the  potassium  salt  C16H5O4K 
of  a  new  acid  is  produced  ;  it  crystallises  in  minute  needles.  The  corre- 
sponding harimn  salt  yields  concentric  groups  of  needles,  and  contains 
3-J  mols.  H2O.  The  free  acid  is  crystalline,  and  melts  at  99 — 101° 
(uncorr.).  The  compound  C16H15O2N  thus  seems  to  be  the  nitrile  of 
the  acid.  Both  the  acid  and  the  nitrile  dissolve  in  concentrated 
sulphuric  acid  with  a  violet-red  coloration,  but  the  coloration  is 
destroyed  by  dilution.  The  coloration  produced  by  dissolving 
phenylglyoxylic  acid  in  strong  sulphuric  acid  is,  on  the  other  hand, 
not  destroyed  by  dilution.  By  continued  boiling  with  concentrated 
potash,  both  the  nitrile  and  the  acid  yield  phenylglyoxylic  acid  and 
acetophenone. 

The  author  is  inclined  to  think  that  the  formation  of  these  com- 
pounds is  due  to  a  part  of  the  acetophenone  becoming  oxidised  to 
benzaldehyde,  which  then  unites  with  undecomposed  acetophenone 
and  hydrocyanic  acid  to  form  a  cyanhydrin ;  Ph'COH  -)-  Ph'OOMe  -f 
HCN  =  CPhMe(OH>CPh(OH)-CN. 

Other  mixed  aromatic  and  fatty  ketones  seem  to  act  in  a  similar 
way  towards  alkaline  ferricyanide.  These  reactions  are  being  further 
studied.  L.  T.  T. 
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Metacyanobenzoic  Acid.  By  W.  Bromme  (Ber.,  20,  524—530). 
— The  silver^  barium  (with  3^  mola.  H2O),  calcium  (with  3  mols, 
H3O),  and  zinc  salts  are  described  ;  the  methyl  salt  melts  at  65°,  and 
is  sparingly  soluble  in  alcohol,  ether,  benzene,  and  carbon  bisulphide, 
sparingly  soluble  in  water;  the  ethyl  salt  melts  at  56°  (comp.  Miiller, 
Abstr.,  1886,  802)  ;  and  the  amide  melts  above  300°,  and  is  soluble  in 
alcohol  and  ether,  insoluble  in  water.  Metacyanobenzoic  acid  does  not 
yield  a  nitro-derivative  when  treated  with  nitric  acid  or  with  a  mix- 
ture of  nitric  and  fuming  sulphuric  acids,  and  is  neither  reduced  by 
sodium  amalgam  nor  by  sodium  under  various  conditions.  An  alco- 
holic solution  of  hydroxy lamine  hydrochloride  and  soda  converts  the 
acid  into  the  amidoxime  (loc.  cit.). 

When  metacyanobenzoic  acid  is  dissolved  in  strong  aqueous 
ammonia  and  the  solution  saturated  with  carbon  bisulphide,  a 
crystalline  acid,  (COOH'CeHi'C  '.  I^H)2S,  is  obtained,  which  melts  at 
199°,  and  is  soluble  in  hot  water,  alcohol,  and  ether.  When  reduced 
with  zinc  and  hydrochloric  acid,  this  compound  is  converted  into  an 
acid  of  the  formula  (COOH-C«H4-CH2)2NH  [1:3];  it  is  crystalline, 
melts  above  300°,  sublimes  without  decomposition,  and  is  sparingly 
soluble  in  hot  water,  soluble  in  alcohol,  ether,  benzene,  and  carbon 
bisulphide.  The  zinc  salt  is  very  hygroscopic,  and  is  readily  soluble 
in  all  ordinary  solvents.     An  acid  of  the  formula 

(COOH-CoH/C  :  NH)20, 

is  formed  when  metacyanobenzoic  acid  and  benzene  are  added  to 
fuming  sulphuric  acid,  allowed  to  remain  for  24  hours,  and  then 
poured,  into  cold  water ;  it  is  crystalline,  melts  above  300°,  shows 
both  acid  and  feeble  basic  properties,  and  is  soluble  in  alcohol  and 
ether,  insoluble  in  water.  The  silver  salt,  Ci6H805N2Ag4,  is  insoluble 
in  water.  W.  P.  W. 

Behaviour  of  Cyanobenzoic  Acids  on  Dry  Distillation.  By 
W.  Bromme  (Ber.,  20,  521  —  524). — Why  dry  calcium  metacyano- 
benzoate  is  submitted  to  dry  distillation,  metadicyanobenzene  is 
obtained  in  addition  to  benzonitrile ;  the  melting  point  of  the 
dicyanobenzene  is  157*5°.  If,  however,  calcium  paracyanobenzoate 
is  similarly  treated,  benzonitrile  and  paradicyanobenzophenone  are 
obtained. 

Faradicyanohenzo'phenone,  CO(C6H4*CX)2  [CN  :  CO  =  1:4],  crystal- 
lises in  nodules,  melts  at  204*5,  sublimes  without  decomposition,  and 
is  sparingly  soluble  in  hot  water  and  light  petroleum,  soluble  in 
carbon  bisulphide,  readily  soluble  in  alcohol,  ether,  and  benzene. 
With  phenylhydrazine,  it  yields  a  triphe?iylhydrazide ;  this  crystallises 
in  nodules,  melts  at  212",  is  soluble  in  alcohol,  ether,  &c.,  and  when 
heated  is  decomposed  into  the  ketone. 

Benzophenoneparadicarhoxylio  acid,  CO(C6H4*COOH)2,  formed  by 
hydrolysis  of  the  ketone,  sublimes  without  previous  fusion,  is  very 
sparingly  soluble  in  ether  and  benzene,  sparingly  soluble  in  alcohol, 
soluble  in  hot  water  to  the  extent  of  1  in  50,000,  and  is  obtained 
from  this  solution  in  microscopic  needles.  The  methyl  salt  crystal- 
lises in  large  needles,  and  melts  at  138"  j  the  silver  salt,  Ci5He05Ag2  + 
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Ag20,  prepared  by  hydrolysis  of  the  pure  methyl  salt,  is  insoluble  in 
water.  The  acid  and  its  methyl  salt  show  a  remarkable  similarity  to 
terephthalic  acid  and  methyl  terephthalate  respectively. 

Benzonitrile  forms  a  solid  compound  when  treated  with  phenyl- 
hydrazine.  W.  P.  W. 

Meta-  and  Para-hydroxynitrobenzoic  Acids.  By  P.  Griess 
(Ber.,  20,  408—409). — Of  the  four  possible  meta-hydroxynitro- 
benzoic  acids  [COOH  :  OH  :  NOa  =  1  :  3  :  6,   1  :  3  :  4,    1  :  3  :  2,   and 

1:3:5],  the  author  has  already  described  the  first  three  under  the 
names  of  a-,  j3-,  and  7-metahydroxynitrobenzoic  acids  respectively  ; 
and  also  one  of  the  two  possible  parahydroxynitrobenzoic  acids, 
1:4:3  and  1:4:2  (the  former),  under  the  name  6-hydroxynitro- 
benzoic  acid  (Ber.,  5,  856,  and  Abstr.,  1879,  246).  Gerland  {Annalen, 
91,  192)  has  described  the  formation  of  a  hydroxynitrobenzoic  acid 
by  the  dissolution  of  metahydroxybenzoic  acid  in  nitric  acid  of  sp.  gr. 
1*36.  The  author  finds  that  in  this  way  di-  or  tri-nitro-compounds 
are  always  produced,  but  by  employing  only  a  slight  excess  of  very 
dilute  acid,  a  mixture  of  mononitro-compounds  may  be  obtained ; 
this  contains  three  isomerides,  his  ot-  and  ^-acids,  and  a  third 
^-hydroxynitrobenzoic  acid,  which  is  undoubtedly  the  missing  acid, 
1:3:5.  The  separation  of  the  three  acids  is  effected  by  means  of 
the  sparing  solubility  of  the  ^-acid  in  water,  and  the  greater  solubility 
of  the  barium  salt  of  the  7-acid  than  of  that  of  the  ^-acid. 
^-Hydroxynitrohenzoic  acid, 

aH3(N02)(OH)2-COOH  [COOH  :  OH  :  NO2  =  1  :  3  :  5], 

crystallises  in  white  scales  or  plates.  It  is  easily  soluble  in  alcohol, 
ether,  and  boiling  water,  melts  at  167°,  and  decomposes  at  a  higher 
temperature  with  evolution  of  black  fumes.  It  has  an  acid  and 
astringent  taste ;  its  barium  salt  crystallises  with  6H2O  in  pale- 
yellow  prisms.  The  acid  to  which  Grube  and  Hiibner  ascribe  the 
above  formula  {Ber.,  10,  1704)  is,  the  author  considers,  undoubtedly 
identical  with  V.  Meyer  and  Michler's  diazoxybenzoic  acid  {Ber.,  3, 
746). 

Earth's  parahydroxynitrobenzoic  acid,  obtained  by  dissolving  para- 
hydroxybenzoic  acid  in  nitric  acid  of  sp.  gr.  1'46  {Zeit.  f.  Cliem., 
1866,  647),  is  identical  with  the  author's  ^-acid.  L.  T.  T. 

Derivatives  of  Orthamidophenylvaleric  Acid.  By  L.  Diehl 
and  A.  Einhorn  {Ber.,  20,  377 — 386). — Orthamidocinnamenylpropionic 
acid,  NHa-CeHi-CH  !  CH-CHz-CH^-COOH,  is  prepared  by  dissolving 
orthamidocinnamenylacrylic  acid  in  50  parts  of  water  in  presence  of 
alkali,  and  adding  5  per  cent,  sodium  amalgam  gradually;  the  solution 
must  be  kept  almost  neutral  by  addition  of  sulphuric  acid.  In  3  or 
4  days  it  is  treated  with  sulphuric  acid,  filtered,  saturated  with 
ammonia,  and  evaporated  to  dryness  on  a  water-bath  ;  ammonia  is 
given  off,  and  the  free  acid  is  extracted  from  the  residue  by  absolute 
alcohol.  The  alcoholic  solution  is  treated  with  water,  heated  to 
drive  off  the  alcohol,  and  cooled  with  ice ;  the  acid  separates  with 
1  mol.  H2O.     The  ethereal  solution  shows  green  fluorescence. 
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Orthamidodihromoplienyl-r^-h-dibroTnovaleric  acid, 

NH2-C6H2Br2-CHBr-CHBrCH2'CH2-COOH, 

is  obtained  hy  addinpc  a  solution  of  bromine  in  orlacial  acetic  acid  to  a 
cooled  solution  of  orthamidocinnamenylpropionic  acid,  also  in  g^lacial 
acetic  acid.  The  product  is  poured  into  water  containing  sulphurous 
acid,  and  the  precipitated  substance  dried  and  recrystallised  from 
chloroform.  It  forms  microscopic  needles,  which  melt  at  167°,  with 
decomposition.  It  is  readily  soluble  in  alcohol,  ether,  and  g-lacial 
acetic  acid,  less  soluble  in  chloroform,  insoluble  in  carbon  bisulphide, 
water,  and  dilute  mineral  acids.  Aqueous  alkali  solutions  dissolve  it 
readily. 

OrthamidodihromopJienylvaleric  acid,  NIl2*C6H2Br2*(CH2)4*COOH,  is 
formed  when  a  solution  of  orthamidotetrabromophenylvaleric  acid  in 
5  parts  of  alcohol  and  2  parts  of  strong  hydrochloric  acid,  is  treated  with 
granulated  zinc  for  a  quarter  of  an  hour,  and  then  poured  into  water. 
It  is  extracted  with  ether,  and  the  oil  thus  obtained  dissolved  in  the 
smallest  possible  amount  of  10  per  cent,  aqueous  caustic  soda  and 
warmed.  The  acid  crystallises  from  aqueous  alcohol  in  splendid  long 
needles  (with  1  mol.  HoO).  It  melts  at9B°,  and  decomposes  with  evolu- 
tion of  ^as  at  223°.  It  dissolves  readily  in  the  usual  solvents,  except  cold 
water,  in  which  it  is  insoluble.  The  alkali  salts  are  readily  soluble. 
Ethyl  orthanddodihromophevylvalerate  hydrochloride,  CigHisNOaBroCl, 
forms  slender,  white  needles,  which  melt  at  135 — 136°.  The  acetyl- 
derivative,  Ci^IIisNOsBrs,  crystallises  from  80  per  cent,  hot  alcohol  in 
tnfts  of  slender,  white  needles,  meltinor  at  205 — 206°.  It  is  readily 
soluble.  The  ethyl  salt  of  the  acetyl  compound  crystallises  from 
dilute  alcohol  in  stellate  groups  of  needles.  It  melts  at  139°,  dissolves 
readily  in  alcohol,  ether,  &c.,  more  sparingly  in  benzene,  and  can  be 
distilled  in  small  quantities  without  decomposition. 

Orthamidophenylvaleric  acid,  NH2-CfiH4-CH2-CH2-CH2-CH2-COOH, 
is  obtained  by  reducing  orthamidodibromophenylvaleric  acid  dis- 
solved in  absolute  alcohol  with  sodium  amalgam.  The  product  is 
made  slightly  acid  with  hydrochloric  acid,  treated  with  water,  and 
boiled  until  free  from  alcohol.  It  is  then  made  slightly  ammoniacal, 
evaporated  repeatedly  until  no  more  ammonia  comes  off,  and  the  free 
acid  thus  obtained  is  crystallised  from  water  containing  a  little 
alcohol.     It  forms  white  needles,  melting  at  60 — 62°.         N.  H.  M. 

Substituted  Mono-  and  Di-bromosalicylic    Acids.      By    A. 

Peratoner  (Gazzetta,  16,  405 — 420). — In  this  paper  are  descril)ed  a 
series  of  substituted  mono-  and  di-bromosalicylic  acids,  obtained  by 
heating  the  methyl  salts  of  the  mono-  and  di-bromo-acids  with  the 
alkyl  iodides  in  presence  of  potash. 

Methyl  hromosaJicylate,  OH-CoH^Br-COOMe  [COOMe  :  OH  :  Br  = 
1:2:5],  obtained  by  the  bromination  of  methyl  salicylate  dissolved 
in  carbon  bisulphide,  crystallises  in  colourless  needles  or  small  prisms 
of  the  trimetric  system,  melting  at  61^"',  and  boiling  without  decompo- 
sition at  264— 266°,  insoluble  in  water,  sparingly  soluble  in  methyl 
alcohol.  On  hydrolysis,  it  yields  a  bromosalicylic  acid  melting  at 
164—165°. 
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Methyl  methoxi/hromosalicylate,  OMe'CeHgBr'COOMe,  obtained  by  the 
metbylation  of  the  above,  crystallises  in  colourless  needles  melting  at 
39 — 40°,  and  distilling  without  decomposition  at  295°,  insoluble  in 
water,  soluble  in  other  menstrua.  The  corresponding  acid  crystal- 
lises in  long  needles  melting  at  119°,  resembling  the  methyl  salt,  as 
regards  its  solubility.  Its  alkaline  salts  are  very  soluble,  the  calcium^ 
magnesium,  and  silver  salts  crystallise  in  needles. 

JEJthoxyhromosalicylic  acid,  OEt'CeH^Br-COOH,  crystallises  in 
colourless  needles  melting  at  130°  ;  its  metallic  salts  resemble  those 
of  the  methoxy-acid  ;  the  methyl  salt  crystallises  in  colourless  needles, 
melting  at  49°,  and  boiling  at  300—302°. 

Propoxyhromo salicylic  acid,  OPr^-CeHaBr'COOH,  melts  at  62° ;  its 
Tnethyl  salt  is  a  colourless  liquid  boiling  at  321 — 324°,  and  solidifying 
in  a  freezing  mixture  ;  the  isopropyl  acid,  OPr^'CeHaBrCOOH,  crys- 
stallises  in  needles  melting  at  101°. 

MethoxydibroTnosalicy  lie  acid, 

OMe-CeH^Bra-COOH  [COOH  :  OMe  :  Br  :  Br  =  1:2:3:5], 

crystallises  in  long  needles  melting  at  193 — 194°,  and  its  barium  salt, 
with  2'5H20,  in  grouped  needles ;  the  methyl  salt  forms  colourless 
needles  melting  at  53°.     Methyl  dibromosalicylate, 

OH-CeHaBr^-COOMe, 

obtained  as  one  of  the  products  of  the  bromination  of  methyl  salicylate, 
crystallises  in  long  needles,  melting  at  148 — 149°. 

EthoxydibromosalicyUc  acid,  OEt'CeHaBra'COOH,  crystallises  in 
colourless  needles  melting  at  155 — 156°,  and  its  methyl  salt  in  inter- 
laced needles  melting  at  43°. 

None  of  the  above  described  acids  give  any  coloration  with  ferric 
chloride.  V.  H.  V. 

Constitution  of  Dibromosalicylic  Acid.  By  A.  Peratoner 
{Gazzetta,  16,  401 — 404). — The  dibromosalicylic  acid,  obtained  by  the 
direct  bromination  of  salicylic  acid,  when  heated  in  sealed  tubes  with 
dilute  sulphuric  acid  (1  :  3),  yields  the  dibromophenol  melting  at  36° 
(40°  Korner),  the  constitution  of  which  is  known  to  be  [OH  :  Br  :  Br  = 
2:3:5];  the  carboxylic  acid  must  then  be  represented  by  the  formula 
[COOH  :  OH  :  Br  :  Br  =  1  :  2  :  3  :  5].  Tribromo-  and  1  :  2  bromo- 
phenol  are  also  formed  as  subsidiary  products  in  the  above  reaction  : 
their  formation  is  dne  to  the  ulterior  decomposition  of  the  dibromo- 
phenol, thus :  2C6H3Br2-OH  =  CeH.Bra-OH  +  CeH^BrOH. 

V.  H.  V. 

Formation  of  Phenylglyoxylic  Acid  from  Benzoic  Cyanide. 
ByK.  BucHKA  {Ber.,  20,  395— 398).— The  author  has  repeated  his 
former  experiments  (this  Journal,  1877,  ii,  485)  on  the  action  of 
hydrochloric  acid  on  an  acetic  solution  of  benzoic  cyanide.  He  finds 
that  his  phcnoxylic  acid  is  identical  with  Claisen's  phenylglyoxylic 
acid,  the  melting  point  given  {loc.  cit.)  being  due  to  an  admixture  of 
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benzoic  acid.     Besides  this  acid,  its  a-aniide,  Ph'CO'CONHj,  and  the  ; 

so-called  7-amide,  (C8H7N02)2,  are  produced,  as  well  as  the  compound  [ 

C16H12N2O3  previously  described    (loc.  cit.).     The  latter  compound  is  j 

probably  somewhat  analogous  in  formation  and  constitution  to  the  j 

nitrile  described  in   the  Abstract,  p.  483.     It  is  very  stable  towards  j 

acids,  alkalis,  and  reducing  and  oxidising  agents,  and  is  now  being  1 

investigated.     The  phenylglyoxylic  acid  is  probably  formed  from  the  i 

a-amide,  and  not  from  the  compound  CieHioNgOa.                  L.  T.  T.  : 

Methyl  Salt  of  Methyldibromoparacoumaric  Acid.    By  A. 

Valentini  {Gazzetta,  16,  424 — 425). — The  methyl  salt  of  paramethoxy- 
coumaric  acid,  OMe'C6H4*C2H2'COOMe,  crystallises  in  laminae  melting 

at  89°  ;  when  dissolved  in  chloroform  it  readily  takes  up  a  molecule  | 

of   bromine    to    form  a   compound,    OMe-CeHi-CHBr-CHBr-COOMe,  ! 

which  may  be  regarded  as  a  dibromo-derivative  of  methyl hydropara-  j 

coumaric  acid.     This    substance    melts    at    118°,   and  forms  minute  I 

white  crystals.                                                                             Y.  H.  Y.  \ 

Oxidation   of  a-    and   /3-Hydropiperic  Acids.    By  C.  Kegel  ; 

(Ber.,  20,  414 — 425). — By  the  oxidation  of  the  a-acid  in  alkaline  solu-  I 

tion  by  very  dilute  potassium  permanganate,  hydroxyj)iperohydrolac-  J 

tone,  CH2<^^>-C6H3-CHa-CH<Q______QQ>,  and  small  quantities  ' 

of  piperonal,  piperonylic  acid,  and  oxalic  acid  are  produced.  This  \ 
lactone  crystallises  in  long,  glistening,  colourless  needles,  soluble  in 
water,  ether,  and  chloroform,  insoluble  in  light  petroleum.  It  melts  I 
at  104;'5°.  Bromine  acts  on  it  readily,  hydrogen  bromide  being  ; 
evolved  and  a  bromo-derivative  formed  ;  this  crystallises  in  needles.  ' 
When  the  lactone  is  dissolved  in  a  small  quantity  of  warm  concen- 
trated potash,  and  the  product  cooled  in  a  freezing  mixture  and  ; 
treated  with  a  very  slight  excess  of  sulphuric  acid,  ft-^j-dihydroxypipe-  \ 

rohydronic  aac^,  CH2<q>C6H3-CH2-CH(OH)-CH(OH)-CH2-COOH,  i 

separates.     This  acid  forms  minute  white  crystals  melting  at  123°,  at 

the  same  time  giving  off  water  and  re-forming  the  lactone.     When  j 

an  aqueous  solution  of  the  acid  is  boiled,  it  is  partially  converted  into  j 

the  lactone,  but,  on  the  other  hand,  an  aqueous  solution  of  the  lactone  i 
is  by  long-continued  boiling  partially  converted  into  the  acid.  The 
addition  of  a  few  drops  of  hydrochloric  or  sulphuric  acid  facilitates 
the  conversion  of  the  acid  into  the  lactone,  and  even  determines  it  in 
the  cold.  The  barium  salt  is  soluble  in  water,  the  silver  salt  spa- 
ringly so. 

When  ^-hydropiperic  acid  is  similarly  treated  with  permanganate,  i 

it  yields,   besides  piperonal    and  oxalic    acid,   methylenehydrocaffeio  j 

(piperopropionic)  acid,  CH2 '.  O2 '.  C6H3'CH2*CH2*COOH  (Lorenz,  Abstr.,  ; 
1881,  49),  and  a,-^-dihydrox7jpiperohydronic  acid, 

CH2 :  O2 :  C6H3-ch2-ch2-ch(oh)-ch(oh)-cooh.  ] 

The  latter  is  easily  soluble  in  alcohol  and  boiling  water,  sparingly  i 
so  in  benzene,  carbon  bisulphide,   chloroform,  light  petroleum,  and 
cold   water.      It    crystallises    in    colourless,    concentrically   grouped 
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needles,  and  meUs  at  165°.  Its  calcium  salt  (+  H2O)  and  silver  salt 
are  sparingly  soluble.     It  does  not  form  a  lactone. 

The  oxidation  of  the  hydropiperic  acids  appears  to  take  place  by 
tlie  addition  of  oxygen  and  the  elements  of  water  to  the  two  doubly- 
linked  carbon-atoms.  The  non-formation  of  a  lactone  and  the  pi-o- 
duction  of  methylenecaffeic  acid  from  the  /3-acid  leaves  little  doubt 
that  the  formula  for  ^-hydropiperic  acid  is 

CH2 :  O2 :  CeBs-CH^-CH^-CH :  ch-cooh, 

and  of  the  dihydroxy-acid  that  given  above.  The  formation  of  a  lac- 
tone from  the  a-acid  proves  that  one  of  the  doubly-linked  carbon- 
atoms  must  be  in  the  7-position  to  the  carboxyl-group,  but  whether 
the  second  occupies  the  /3-  or  6-position  is  still  uncertain.  The  author 
believes  the  former  probably  to  be  the  case  when  the  formula 
CH2 :  O2 :  CeHa-CHa-CH  :  CH-CH2-C00H,  given  by  Fittig  to  a-hydro- 
piperic  acid,  would  be  the  correct  one,  and  those  of  its  derivatives 
would  be  those  given  above.  L.  T.  T. 

Action  of  Bibasic  Acids  on  Thiocarbimides.    By  F.  Moin]& 

(Chem.   Centr.,  1887,  39 — 40). — When  equal    molecules    of    phthalic 

acid  and  allylthiocarbimide  are  heated  together  at  145°,  allylphthal- 

imide   is  formed  ;  when    treated  with  bromine  in  carbon  bisulphide 

solution,  it  yields  the  dibromide  melting  at  108 — 109°. 

CO 
Allylsuccinimide,  C2H4<[pQ^N'C3H5,  is  obtained  by  heating  together 

equivalent  amounts  of  succinic  acid  and  allylthiocarbimide.     It  is  a 

mobile,  colourless,  not  unpleasant  smelling  oil,  boiling  at  244 — 245° ; 

sp.  gr.  =  1-1543  at  0°,  1*1432  at  12%  1-1112  at  50",  and  1-0677  at 

100°,    compared   with   water   at   4°.     It  is   easily  soluble    in  water, 

alcohol,  and  ether,  has  a  neutral  reaction,  is  decomposed  on  boiliug, 

and  gives  a  semi-solid  compound  with  bromine. 

CO 
Phenylsuccinimide,    C2H4<^p^]>NPh,     is     obtained     by     heating 

succinic  acid  and  phenyl thiocarbimide  at  140°  ;  it  melts  at  253 — 255°. 
There  is  also  formed  a  little  succinanilide,  C2H4(CONHPh)2.  Malonic 
acid  and  phenylthiocarbimide  yield  malondianilide  (Abstr.,  1884, 
729). 

CO 

AllylcampJwrimide,  C8S.i<Cr^Q^^'^s^5i  is  formed  when  camphoric 

acid  is  heated  with  allylthiocarbimide.  It  forms  colourless  plates,  and 
melts  at  48 — 49°.  It  is  almost  insoluble  in  water,  soluble  in  alcohol 
and  ether. 

When  the  anhydrides  of  phthalic  and  camphoric  acids  are  heated 
with  allylthiocarbimide,  the  corresponding  imides  are  formed,  together 
with  the  above  compounds.  G.  H.  M. 

Action  of  Phenylhydrazine  on  Lactones.  By  W.  Wislicenus 
(Ber.,  20,  401 — 403). — V.  Meyer  and  Miinchmeyer  have  shown 
(Abstr.,  1886,  883)  that  phthalide  reacts  with  phenylhydrazine  to 
form  a  nitrogenous  compound.  The  author  has  investigated  this  re- 
action, and  finds  the  compound  formed  to  be  a  simple  additive  pro- 

VOL.    LII.  2   k 
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duct,  CuHu'N'gOz,  and  not  a  substance,  CuHiaN'aO,  formed  "by  the 
elimination  of  water  (loc.  cit.).  The  compound  CUH14N2O2  crystallises 
in  minute,  glistening  needles,  easily  soluble  in  boiling  alcohol,  inso- 
luble in  water  and  benzene.  It  melts  at  173 — 174°  with  partial 
decomposition  into  its  constituents.  It  is  very  unstable  towards 
dilute  acids  and  alkalis,  thus  differing  from  the  hydrazine  condensa- 
tion products  of  the  aldehydes  and  ketones.  It  dissolves  to  a  colour- 
less solution  in  strong  sulphuric  acid,  but  the  addition  of  a  trace  of  an 
oxidising  agent  such  as  ferric  chloride  produces  a  reddish -violet 
coloration.  Bulow  has  observed  a  similar  reaction  with  the  acid 
hydrazides,  and  the  author  considers  that  the  constitution  of  the  com- 
pound is  probably  OH-CHo/CeHrCO-N^H.Ph. 

Valerolactone  reacts  with  phenylhydrazine  in  an  exactly  similar 
manner,  producing  a  compound  wliich  crystallises  in  small  flat 
needles.  It  seems  to  have  the  formula  CuIIi6N"202,  and  the  melting 
point  76 — 79°,  but  the  author  has  not  yet  succeeded  in  obtaining  it 
in  a  pure  state.  It  is  soluble  in  alcohol,  benzene,  chloroform,  and 
water,  insoluble  in  ether.  L.  T.  T. 

Nitrobenzyl-derivatives  of  Ethyl  Malonate.  By  E.  Lellmann 
and  C.  ScHLEiCH  (Ber.,  20,  434 — 442). — In  the  reaction  between 
paranitrobenzyl  chloride  and  ethyl  sodiomalonate  there  are  fornned 
simultaneously  ethvl  mono-  and  di-nitrobenzylmalonate,  of  which  the 
latter,  C(CBf2-C6H4-N02)2(COOEt)2,  crystallises  in  silky  needles  melt- 
ing  at  170*^,  sparingly  soluble  in  alcohol,  chloroform,  and  benzene; 
the  former,  CH(CH2-C6H4-N02)(COOEt)2,  crystallises  in  golden-green 
prisms.  On  treatment  with  alkali,  the  di-derivative  is  unaltered,  whilst 
the  mono-derivative  is  converted  into  paranitrobenzylmalonic  acid, 
N02*Cr,H4'CH2'CH(COOH)2,  a  light  yellow  powder,  which  carbonises 
at  240°  without  fusion.  An  ammoniacal  solution  of  this  acid 
gives  precipitates  with  solutions  of  salts  of  the  heavy  metals.  The 
above  di-derivative  when  reduced  gives  an  amido-derivative, 
C(CH2-C6H4-NHo)2(COOEt)2,  a  hard  crystalline  mass,  the  platino- 
chloride  of  which  crystallises  in  leaflets,  the  sulphate  and  the  oxalate 
in  scales.  In  a  similar  manner  ethyl  nitrobenzylethylmalonate, 
CEt(CH2-a,H4'N02)(COOEt)2,  is  produced  from  paranitrobenzylic 
chloride  and  sodium  ethylmalonate ;  this  crystallises  in  colourless 
needles,  melts  at  52°,  and  is  soluble  in  alcohol,  ether,  and  benzene. 
On  treatment  with  potash  and  subsequent  acidification,  this  com- 
pound is  converted  into  paranitrobenzylethylacetic  acid, 

N02-C6H4-CH2'CHEt-COOH, 

a  sparingly  soluble  substance,  carbonising  at  300°  without  fusion. 

Similarly  from  ethyl  sodiomalonate  and  orthonitrobenzylic  chloride 
the  corresponding  ortho-compound,  C(CH2'C8H4"N"02)2(COOBt)2,  is 
produced,  which  forms  golden  crystals  melting  at  97°,  soluble  in 
alcohol  and  ether.  Ethyl  orthonitrobenzylethy] malonate  was  not  ob- 
tained in  a  definite  state  ;  on  hydrogen  at  ion,  the  impure  product  is 
converted  into  ethyl  /3-ethylhydrocarbostyril-^-carbonate, 
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whicli  crystallises  in  colourless  silky  needles  melting  at  114°.  Similar 
experiments  on  the  reduction  of  ethyl  orthodinitrobenzylmalonate  led 
to  indefinite  results.  V.  H.  V. 

Synthesis  of  the  Ethereal   Salts  of  Trimesic  Acid.    By  A. 

PiU'iTi  (Ber.,  20,  537—539  ;  Chem.  Centr.,  1887,  36—37).~Uthyl  tri- 
mesate,  C6H3(COOEt)3,  is  formed  when  16  grams  of  sodium  are  added 
to  72  grams  (1  mol.)  of  ethyl  formate  and  86  grams  (1  mol.)  of  ethyl 
acetate  in  the  cold  and  the  mixture  then  heated,  but  by  acting  on  a 
mixture  of  ethyl  acetate  and  formic  acid  with  sodium,  ethyl  formyl- 
acetate  is  not  formed  but  only  ethyl  acetoacetate.  The  author  con- 
siders that  the  ethereal  salt  of  trimesic  acid  is  formed  by  the  condensa- 
tion of  three  molecules  of  ethyl  formylacetate  with  elimination  of 
three  molecules  of  water.  When  sodium  acts  on  a  mixture  of  methyl 
formate  with  ethyl  acetate  or  of  ethyl  formate  with  methyl  acetate  in 
molecular  proportions,  a  mixture  of  methyl  and  ethyl  trimesates  is 
formed  in  each  case.  The  reaction  takes  place  much  more  readily 
when  a  mixture  of  the  two  radicles  is  used  than  when  one  radicle  only 
is  present. 

Methyl  trimesate,  C6H3(COOMe)3,  crystallises  from  dilute  alcohol 
in  small  needles  and  melts  at  143°. 

When  ethyl  formate  is  added  to  a  solution  of  sodium  in  ethyl 
acetate,  it  is  decomposed  into  alcoholate  and  carbonic  anhydride. 

G.  H.  M. 

The  Six  Isomeric  Toluenedisulphonic  Acids.  By  P.  Klason 
{Ber.,  20,  350— 357).— Toluenedisulphonic  acid,  [Me  :  (S0,H)2  = 
1:2:6],  was  prepared  by  Komatzki  (Abstr.,  1884,  70).  The  con- 
stitution ascribed  to  it  by  the  author  is  shown  by  the  fact  that  it  is 
formed  from  parabromotoluene  (hence  neither  sulphonic  group  can 
have  the  para-position),  and  by  its  non-identity  with  the  three  acids 
which  are  shown  to  have  a  sulphonic  group  in  the  meta-position. 

Tolueneorthometadisulphonic  acid.  [Me :  (S03H)2  =  1:2:3]  (this 
vol.,  p.  264),  was  obtained  by  LImpricht  and  Richter  (Abstr.,  1885, 
1233)  from  paratoluidine,  and  by  the  author  {loc.  cit.)  from  toluene- 
metasulphonic  acid. 

Tolueneorthometadisulphonic  acid  [1:2:5]  was  first  obtained 
by  Hakansson  (Ber.,  5,  1088),  who  named  it  ^-toluenedisulphonic 
acid.  It  was  prepared  by  the  author  (loc.  cit.)  by  heating  tolnene- 
monosul phonic  acid  with  fuming  sulphuric  acid  at  180°.  When 
orthotoluidine  is  heated  with  sulphuric  acid,  orthotoluidinemeta- 
sulphonic  acid  [1:2:5]  (Nevile  and  Winther,  Trans.,  1882,  421)  is 
formed.  Orthotoluidinemetasul phonic  acid  was  converted  into  the 
diazo-compound,  and  the  latter,  after  being  carefully  dried  (it  explodes 
easily),  gradually  added  to  a  warm  alcoholic  solution  of  potassium 
sulphide.  The  product  is  diluted  with  water  and  treated  with  lead 
acetate,  filtered  and  treated  with  ammoniacal  solution  of  lead  acetate  ; 
the  precipitate  is  washed  and  decomposed  by  hydrogen  sulphide.  The 
impure  orthothiocresolmetasul phonic  acid  [1:2:5]  is  oxidised  by 
potassium  permanganate,  the  tolueneorthometadisulphonic  acid  thus 
formed  treated  with  phosphoric  chloride,  and  the  acid  chloride  con- 
verted into  the  corresponding  acid  by  heating  it  with  water  at  140'. 

2  k  2 
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The  acid  thus  obtained  is  identical  with  yS-toluenedisulphonic  acid, 
and  has  the  constitution  [1:2:5]. 

Tolueneorthoparadisulphonic  acid  [1:2:4]  is  the  a-toluenedi- 
sulphonic  acid  prepared  by  Blomstrand  (Ber.,  4,  717)  ;  it  was  also  pre- 
pared by  Senhofer  (Annalen,  164, 129),  who  described  it  as  7-toluene- 
disulphonic  acid,  supposing  it  to  be  different  from  the  a-acid,  and  by 
Hakansson  (loc.  cit.).  It  is  formed  both  from  tolueneparasul phonic  acid 
(b'ahlberg,  Abstr.,  1879,  804)  and  from  tolueneorthosulphonic  acid 
(Klason  and  Berg,  Abstr.,  1880,  889),  and  has,  therefore,  the  consti- 
tution given  by  the  author. 

Toluenemetadisulphonic  acid  [1:3:5]  was  prepared  by  Limpricht 
and  Hasse  (Ber.,  18, 2177).  Orthotoluidinemetasul phonic  acid  was  con- 
verted into  orthotoluidinedisulphonic  acid,  which  has  the  constitution 
[1:2:3:5]  (Nevile  and  Winther,  loc.  cit.).  This  was  converted  by 
means  of  the  diazo-compound  into  the  iodotoluenedisulphonic  acid, 
from  which  the  iodine  was  eliminated  by  boiling  with  strong  hydro- 
chloric acid. 

Toluenemetaparadisuljphonic  acid  [1:3:4]  is  prepared  in  the 
following  manner  : — Paratoluidinemetasulphonic  acid  is  converted  into 
a  tolttidinedisulphonic  acid.  The  latter  is  converted  into  the  diazo- 
compound,  which  is  converted  successively  into  parathiocrcsolmeta- 
sul phonic  acid  and  toluenedisulphonic  acid.  The  potassium  salt  of  the 
acid  is  treated  with  phosphoric  chloride,  and  the  chloride,  after  being 
recrystallised  from  chloroform  several  times,  is  converted  into  the  acid 
by  heating  it  with  water  at  140°.  Like  all  toluenedisulphonic  acids,  it 
is  extremely  soluble  in  water.  The  potassiurn  salt  (with  1  mol.  H2O) 
ci-ystailises  in  needles  and  is  readily  soluble ;  the  barium  salt  (with 
2  mols.  H2O)  forms  lustrous  prisms  soluble  in  666  parts  of  cold 
water.  The  chloride,  CvH^C 80001)2,  melts  at  111°,  and  dissolves 
readily  in  chloroform,  less  in  ether.  The  amide  melts  at  235 — 239° 
with  slight  decomposition  ;  it  dissolves  readily  in  water  and  alcohol. 

Dithiocresolsulphonic  acid,  S(C7H6*S02'OH)>,  was  obtained  in  small 
quantity  ;  the  chloride  melts  at  192°,  and  is  very  sparingly  soluble  in 
all  solvents  except  glacial  acetic  acid.  N.  H.  M. 

Diphenylhydroxyethylamine.  By  H.  Goldschmidt  and  N. 
POLONOWSKA  (Ber.,  20,  492 — 495). — When  benzoinoxime  is  reduced 
with  sodium  amalgam  and  acetic  acid  (compare  this  vol.,  p.  249), 
diphenylhydroxyethylamine,  OH'OHPh'OHPh'NHa,  is  obtained  ;  it 
crystallises  in  small,  white,  transparent  needles,  melts  at  161°,  and  is 
insoluble  in  water,  sparingly  soluble  in  ether  and  cold  alcohol. 
The  hydrochloride,  CuHisNOjHOl,  crystallises  in  long  needles,  melts 
at  210°  with  decomposition,  and  is  readily  soluble  in  water;  the 
platinochloride,  (Oi4Hi5NO)2,H2PtO]6  +  2H2O,  forms  microscopic, 
golden-yellow  scales ;  the  acetate  crystallises  in  prisms  showing  a 
vitreous  lustre  and  melts  at  156°.  By  the  action  of  acetic  anhydride 
on  the  base,  a  diacetyl-dev'wsitiYe  is  obtained  ;  it  is  a  white  crystalline 
powder,  melts  at  159°,  and  is  soluble  in  benzene.  Diphenylhydroxy- 
ethylamine, when  heated  with  methyl  iodide,  yields  a  tertiary  base, 
OH-CHPh-OHPh-NMca ;  this  crystallises  in  long,  white  needles,  melts 
at  108—1 10°  and  forms  3^platirLOchloride,(Qi^}lx^'^0)i,'R^?i(^\,  -h  \^iO. 

W.  P.   W. 
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Condensation-derivatives  of  Ethylenediamine.      By  A.    T. 

Mason  {Her.,  20,  267 — 277). — In  a  previous  communi cation  (Abstr., 
1886,  329),  the  author  described  a  condensation  product  of  ethylene- 
diamine  and  phenanthraquinone,  to  which  he  now  assigns  the  name 

C6H4-C-N-CH3 
xenylenedihydropijrazine,    \         II    I    |      •     I^s   basic   powers   are   very 

feeble,  the  hydrochloride  even  decomposing  in  dry  air  ;  the  platino- 
chloride,  (Ci6Hi2N2)2,H2PtCl6,  crystallises  in  small,  slender,  pale-yellow 
needles.  It  is  not  decomposed  when  heafced  with  concentrated  hydro- 
chloric acid,  even  at  230°. 

Viphenyldihydropyrazine,  C4lS'2H4Ph2,  is  prepared  by  heating  equi- 
molecular  proportions  of  benzil  and  ethylenediamine  in  alcoholic 
solution  in  a  reflux  apparatus  for  ^  hour.  It  crystallises  in  pale-yellow 
prisms,  melts  at  160 — 161°,  is  sparingly  soluble  in  cold,  readily  in 
hot  alcohol,  in  ether  and  benzene,  and  is  insoluble  in  water.  It  is 
insoluble  in  cold  mineral  acids,  but  is  decomposed  by  them  into  its 
components  on  warming.  When  hydrogen  chloride  is  passed  into  its 
solution  in  benzene  or  ether,  ethylenediamine  hydrochloride  separates 
whilst  benzil  remains  in  solution.  This  ready  decomposibility  points 
to  its  constitution  being  dissimilar  to  that  of  the  stable  xenyleuedi- 

CPh '  T^'CH 
hydropyrazine  ;  it  is  probably  represented  by  <Cf  pi  •  N'riT^-^ ' 

Ethylenediamine  reacts  readily  with  aldehydes  with  formation  of 
condensation  products  which,  like  that  last  described,  are  but  little 
stable  towards  acids. 

Dibeoizylidenethylenediamine,  C2H4(N' '.  CHPh),  is  prepared  by  mixing 
ethylenediamine  (1  mol.)  and  benzaldehyde  (2  mols.),  when  consider- 
able evolution  of  heat  occurs ;  the  reaction  is  completed  by  heating  for 
half  an  hour  at  120°.  It  crystallises  in  large,  colourless  tables,  melts 
at  53 — 54°,  is  insoluble  in  water,  and  readily  soluble  in  alcohol  and 
benzene.  Dilute  acids  reconvert  it  into  its  components.  It  is  quickly 
decomposed  by  boiling  with  water,  or  even  by  exposure  to  moist  air. 

Diisopropylbevzylidenemethylenediamine,  C'lRii^ '.  CH*C6H4Pr)2,  is 
obtained  by  heating  cuminaldehyde  and  ethylenediamine  for  about  a 
quarter  of  an  hour  at  120°.  It  crystallises  in  long,  pale-yellow  needles, 
melts  at  63 — 64°,  is  readily  soluble  in  ether,  alcohol,  benzene,  chloro- 
form, and  light  petroleum,  and  resembles  the  preceding  compound  in 
its  behaviour  with  water  and  acids. 

Diphenylallidenethylenediamine^  C2H4(N  !  CH'CH  !  CHPh)^,  is  ob- 
tained by  mixing  cinnamaldehyde  with  ethylenediamine,  external 
heating  being  unnecessary ;  it  forms  large,  colourless  tables,  melts  at 
109 — 110°,  is  but  moderately  soluble  in  ether,  readily  in  alcohol  and 
benzene.     When  treated  with  acids,  cinnamaldehyde  separates. 

Biorthnhydroxyhenzyliden ethylenediamine^  C2H4(N' '.  CH'CeHi'OH), 
prepared  by  boiling  salicylaldehyde  and  ethylenediamine  in  alcoholic 
solution,  crystallises  in  large,  yellow  tables,  melts  at  125 — 126"",  is 
sparingly  soluble  in  cold  alcohol  or  ether,  readily  in  hot,  or  in  benzene. 
Cold  dilute  acids  do  not  seem  to  act  on  it,  but  on  heating  it  is  resolved 
into  its  components. 

Diiirthomethmjbenzylidenetliylencdiamine^     C,iH4(N  '.  CH'CeHi'OMe), 
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prepared  from  methylsalicylaldehyde,  crystallises  in  colourless  rhombo- 
hedrons,  melts  at  about  113°,  and  is  sparingly  soluble  in  ether,  readily 
in  alcohol  and  benzene.  The  corresponding  para-compound,  prepared 
from  anisaldehyde  and  ethylenediamine,  forms  large  pale-yellow 
tables,  melts  at  110 — 111%  and  is  sparingly  soluble  ia  cold  benzene, 
readily  in  ether  or  alcohol.  Both  compounds  are  readily  decomposed 
by  acids. 

Bimethylbenzylidenethylenediamine,  C2H4(N  '.  CMePh)2,  is  prepared 
by  mixing  phenyl  methyl  ketone  with  ethylenediamine  and  completing 
the  reaction  by  heating  for  a  short  time  at  120°.  It  crystallises  in 
white  needles,  softens  at  95°,  melts  at  103 — 105°,  is  sparingly  soluble 
in  ether,  readily  in  alcohol  and  benzene  ;  it  is  very  readily  reconverted 
into  the  ketone  and  amine. 

Ethyl  ethyle7iedi-/3-amido-a,-crotonate,  CzHiCNH-CMe!  CH'C00Et)2, 
is  obtained  by  mixing  ethylenediamine  and  ethyl  acetoacetate  together 
with  a  little  water  or,  better,  by  employing  alcoholic  solutions  of  the 
two  substances.  It  crystallises  in  large,  well-formed  prisms,  melts  at 
126 — 12?°;  is  decomposed  on  distillation  with  formation  of  a  basic 
substance,  and  is  insoluble  in  water,  very  sparingly  soluble  in  light 
petroleum,  sparingly  in  cold  bat  readily  in  hot  alcohol,  ether,  and 
benzene.  The  free  acid  is  obtained  by  heating  the  ethyl  salt  with 
water,  or  the  formation  and  hydrolysis  of  the  ethyl  salt  may  be  com- 
bined by  heating  ethylenediamine  aud  ethyl  acetoacetate  in  sealed 
tubes  at  120 — 140°.  It  forms  white  scales  of  silky  lustre,  melts  at 
167 — 168"^,  is  readily  soluble  in  water,  sparingly  in  ether,  benzene,  and 
cold  alcohol,  does  not  show  any  reaction  to  litmus-paper,  and  in 
aqueous  solution  gives  an  intense  violet  coloration  with  ferric  chloride. 
Much  ethylenediamidopropylene  is  formed  at  the  same  time  as  the 
acid.  A.  J.  G. 

Condensation  of  Aldehydes  with  Phenols  and  Aromatic 
Amines.  By  L.  Claisen  (Annalen,  231 ,  261 — 274). — The  action  of 
benzaldehyde  on  /-i-naphthol  has  been  described  by  Trzcinski  (Abstr., 
1884,  1185)  and  also  by  the  author  (this  vol.,  p.  270).  The  product, 
benzal  dinaphthal  oxide,  cannot  be  directly  prepared  by  the  action  of 
^-dinaphthyl  oxide  on  benzaldehyde. 

Ethylidene  dinaphthyl  acetal  and  ethylidene  y3-dinaphthyl  oxide 
have  been  previously  described  by  the  author  {loc.  cit.). 

Benzaldehyde  unites  with  ^S-naphthylamine,  forming  henzal-ft- 
naphthylamine,  Ph*CH  *.  N'CioHv,  a  crystalline  compound  soluble  in 
chloroform.  It  melts  at  102 — 103°.  At  a  higher  temperature,  and 
under  suitable  conditions,  the  aldehyde  and  amine  condense,  forming 
phenylhydronaphthacridine.  This  substance  is  insoluble  in  alcohol. 
On  oxidation,  it  yields  phenyl-/D-naphthacridine  (m.  p.  294),  which  has 
been  described  by  Glaus  and  Hichter  (Abstr.,  1884,  1358). 

w.  c.  w. 

Action  of  Chlorine  on  Aceto-a-naphthalide.  By  P.  T.  Cleve 
(Ber.,  20,  448 — 451). — When  chlorine  is  passed  into  a  solution  of 
acet-a-naphthalide  in  acetic  acid,  crystals  of  a  dichloro-derivative, 
GinH5Cl2*NHAc,  separate  out ;  this  compound  melts  at  214°,  is  readily 
soluble  in  acetic   acid,  alcohol,  and  chloroform.     When  boiled  with 
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concentrated  potash,  it  yields  dichloronaphtlujlamiiie,  CioH5Cl2*NH2, 
melting  at  82°,  soluble  in  alcohol,  volatile  in  steam;  it  yields  phthalic 
acid  when  heated  with  nitric  acid.  By  the  diazo-reaction,  the  amine 
IS  converted  into  dichloronaphthalene,  crystallising  in  needles  which 
luelt  at  60° ;  on  oxidation,  it  yields  phthalic  acid.  It  has  been  shown 
by  Claus  that  /3r 32- dichloronaphthalene  melts  at  60°,  whereas  the 
Muthor  has  obtained  a  dichloronaphthalene  of  the  same  melting  point 
from  two  isomeric  nitronaphthalene-/J-sulphonic  acids ;  hence  there 
are  either  two  isomeric  dichloronaphthalenes  of  the  same  melting  point 
or  an  isomeric  transformation  occurs.  If  the  above  dichloroacet- 
naphthalide  is  treated  with  tin  and  hydrochloric  acid,  a  tin  salt, 
CioH6Cl*]S''H2,HSnCl3,  separates,  from  which  monochloronaplithylamlne 
may  be  obtained  ;  this  crystallises  in  white  needles,  melting  at  56°, 
and  is  sparingly  soluble  in  boiling  water,  soluble  in  alcohol.  Its 
hydrochloride  and  sulphate  crystallise  with  I  mol.  H2O  in  delicate 
white  needles.  It  is  not  identical  with  the  monochloronaphthylamine 
prepared  by  Atterberg.  Y.  H.  V, 

Naphthoxy acetic  Acids.  By  M.  Spica  (Gazzetta,  16,  437 — 445). 
— The  X-  and  /:J-naphthoxyacetic  acids  are  readily  obtained  by  heating 
monochloracetic  acid  with  the  corresponding  naphthol  in  equi- 
molecular  proportions,  and  gradually  adding  potash  solution  ;  the  pro- 
duct is  most  conveniently  purified  by  acidifying  the  crude  product  and 
separating  the  unaltered  naphthol  by  solution  in  ammonium  carbonate. 

a- Napldhoxy acetic  acid  crystallises  in  small  prisms  of  pale-rose  tint, 
soluble  in  ether  and  alcohol,  sparingly  soluble  in  water.  It  melts  as 
190°,  and  is  slightly  altered  by  light,  especially  when  moist.  The 
ammunium  salt  crystallises  in  stellate  groups  of  needles  or  scales, 
soluble  in  water,  more  so  in  alcohol;  it  melts  at  119 — 120°;  the 
potassium  salt  with  IH2O  forms  long  silky  needles :  the  magnesium 
with  65H2O  crystallises  in  rose-coloured  laminae  ;  the  lead  salt  and 
the  barium  salt  with  4*5H20  in  sparingly  soluble  laminee.  The  ethyl 
salt  crystallises  in  small  colourless  crystals,  soluble  in  alcohol  and 
ether,  melting  at  173 — 174°,  and  the  amide  in  colourless  needles, 
sparingly  soluble,  and  melting  at  155". 

The  corresponding  y3-acid  crystallises  in  the  trimetric  system,  and  is 
coloured  an  azure-green  tint  on  exposure  to  light;  it  melts  at  151 
— 152°.  Its  ammonium  and  potassium  salts  crystallise  in  white 
micaceous  scales,  the  harium  salt  with  8'51l20  in  laminae  ;  whilst  the 
lead  salt  is  a  white,  sparingly  soluble  crystalline  powder.  The  ethyl 
salt  crystallises  in  large,  transparent  scales,  melting  at  48 — 49°,  and  the 
amide  in  long  tablets,  melting  at  147",  very  soluble  in  alcohol  and  ether. 

The  above  acids  are  isomeric  with  the  naphthylglycollic  acid,  of 
which  the  a-moditication  has  been  described.  V.  H.  V. 

Constitution   of  Acenaphthene   and    of    Naphthalic  Acid. 

Ey  E.  Bambkkger  and  M.  Philip  {Ber.,  20,  237 — 244;. — Naphthalic 
acid,  obtained  from  acenaphthene  by  oxidation,  has  been  generally 
regarded  as  a  1  :  2  derivative  of  naphthalene,  inasmuch  as  it  yields  an 
anhydride  and  an  imide — properties  characteristic  of  the  ortho-position 
in  the   benzene    molecule.       Starting,     however,    from    1  :  1'    nitro- 
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naphtlioic  acid  (melting  at  215°),  the  authors  have  effected  the 
synthesis  of  naphthalic  acid,  and  hence  have  proved  that  both  it  and 
acenaphthene  are  1:1'  derivatives  of  naphthalene  ;  this  fact,  taken  in 
conjunction  with  Ekstrand's  observation  (Abstr.,  1886,  155)  that 
1  :  r  nitronaphthoic  acid  when  reduced  yields  an  amido-acid  which 
undergoes  spontaneous  conversion  into  naphthostyril  (an  "  internal " 
anhydride),  and  the  fact  that  1  :  1'  diamidonaphthalene  reacts  with 
benzaldehyde  as  though  it  were  an  orthodiamine,  proves  that  in 
naphthalene  the  position  1  :  1'  functions  as  an  ortho-position,  and 
renders  inevitable  an  extension  of  our  conception  of  the  latter  in 
hydrocarbons  built  up  of  two  or  more  benzene  nuclei.  The  authors 
propose  to  distinguish  the  1  :  1'  position  in  naphthalene  by  the  prefix 
"  peri,"  and  term  naphthalic  acid,  for  example,  perinaphthalene- 
dicarboxylic  acid. 

To  obtain  naphthalic  acid,  the  hydrochloride  of  the  amido-acid 
prepared  from  naphthostyril  by  boiling  it  with  aqueous  soda  and 
adding  hydrochloric  acid  to  the  cold  solution  was  converted  into 
cyanonaphthoic  acid  by  diazotising,  and  from  it,  by  hydrolysis  with 
aqueous  potash,  an  acid  was  obtained  which  agreed  with  naphthalic 
acid  in  all  its  properties. 

a-Naphthaniide,  CloHi'CONHa,  crystallises  in  large,  white,  monoclinic 
tables,  showing  a  satiny  lustre,  and  melting  at  202°.  W.  P.  W. 

Pyrene.  By  E.  Bamberger  and  M.  Philip  (Ber.,  20,  365—371 ; 
compare  Abstr.,  1886,  718,  948,  this  vol.,  p.  271).— The  formation  of 
naphthalenetetracarboxylic  acid  by  the  oxidation  of  pyrenic  acid  shows 
that  the  latter  has  the  constitution  CioH4(C2H.2CO)(COOH)2.  The 
positions  of  the  four  carboxyl-groups  in  naphthalenetetracarboxylic 
acid,   which  are    shown    to    be    [1  :  4  :  1'  :  4'],  point  to   the    further 

CH 
developed  constitutional  formula  C0<  |      >CioH4(COOH)2  [CaHa'CO 

=  1:1'  and  (C00H)2  =  4:4']  for  pyrenic  acid. 

The  constitution  of  pyrene  is  represented  by  a  combination  of  a 
naphthalene  nucleus  with  two  benzene-rings  thus  : — 


The  constitutional  formulse  of  pyrene  quinone  and  pyrene  ketone  are 
/CR  CH. 

respectively  C0<    |      >Ci„H/  |     ^CO  [CH  :  CH  =  1  :  l'and4  :  4'] 
^CH^  ^CH^ 

and  C0<   I     >OioH6. 

^CH^  -N.  H.  M. 


Derivatives  of  Camphoroxime.  By  H.  Goldschmidt  {Ber.,  20, 
483-485). — A  reply  to  Leuckart  (this  vol.,  p.  376)  in  which  the 
author  maintains  the  correctness  of  his  formulae  for  camphoroxime- 
c'erivatives.     Calcium  campholenate  by  dry  distillation  yields  a  hydro- 
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carbon  boiling  chiefly  between  130°  and  140°;  an  imperfect  analysis 
points  to  tlie  formula  CgHig,  and  the  compound  is  possibly  identical 
with  campholene.  W.  P.  W. 

Naringin.  By  W.  Will  (Ber.,  20,  294— 304).— Methylnaringenic 
acid  (Abstr.,  1885,  906),  when  oxidised,  yields  anisaldehyde  and  anisic 
acid  :  the  conclusion  that  this  leads  to,  that  methylnaringenic  acid  is 
paramethylcouraaric  acid,  and  that  naringenic  acid  is  paracoumaric 
acid  was  at  once  confirmed  by  a  comparison  of  these  various  acids  and 
their  derivatives.  As  previously  shown  (loc.  cit.),  naringenin  yields 
phloroglucinol  and  "  naringenic  acid"  when  heated  with  aqueous 
potash,  it  must  therefore  be  'phloroglucinolparacoum-aratey 

OH-C6H4-CH  :  CH-COO-CeHsCOH),, 

naringin  being  a  compound  of  this  substance  with  isodulcitol. 

Naringin  in  aqueous  solution  has  a  rotatory  power  [«]©  =  —  84*5, 
in  alcoholic  solution  the  rotation  is  stronger,  [ajc  =  —  87*6. 

A.  J.  G. 

Substances  Extracted  from  the  Illicium  Religiosum.  By  J. 
T.  EiJKMAN  (i^ec.  Trav.  Ghem.,  5,  299—304;  compare  Abstr.,  1886, 
95). — From  various  portions  and  especially  from  the  fruit  of  the 
species  of  the  illicium  genus,  the  author  has  extracted  an  acid, 
C7H10O5,  soluble  in  alcohol  and  ether,  insoluble  in  chloroform  and 
benzene.  It  is  proposed  to  designate  this  substance  shikimic  acid. 
On  distillation,  it  is  for  the  most  part  decomposed  into  phenol  and 
carbonic  anhydride,  but  small  quantities  of  protocatechuic  acid  are 
obtained  ;  this  acid  is  also  present  in  the  above-mentioned  plants. 

Shikimic  acid  is  thus  probably  an  additive  product  of  protocatechuic 
acid,  C6H6(OH)3*COOH,  and  is  thus  analogous  to  quinic  acid,  with 
whose  anhydride  it  is  isomeric.  The  specific  rotatory  power  of  the  acid 
in  aqueous  solution  is  [«]d  =  —179*3;  it  shows  some  slight  aptitude 
for  etheritication.  The  ammonium  salt  crystallises  well,  and  on  dry 
distillation  yields  a  basic  substance  which  gives  precipitates  with  the 
reagents  for  the  alkaloids.  Y.  H.  V. 

Andromedotoxim.  By  H.  a.  de  Zaatjer  (Eec.  Trav.  Chim.,  5, 
313 — 322). — Andromedotoxim,  a  toxical  substance,  present  in  various 
species  of  the  Andromeda,  was  first  isolated  by  Plugge  ;  it  can  also  be 
extracted  from  the  Rhododendron  ponticum  by  infusion  with  water, 
concentration  of  the  extract,  precipitation  of  the  albuminous  sub- 
stances with  basic  acetate  of  lead,  and  evaporation  of  the  filtrate.  It 
is  best  purified  from  accompanying  impurities  by  frequent  recrystal- 
lisations  from  chloroform  and  ether.  Thus  obtained,  it  crystallises  in 
long  needles,  melts  at  228"^,  is  more  soluble  in  cold  water  than  in  hot, 
soluble  in  alcohol.  Its  specific  rotatory  power  in  aqueous  solution 
is  —9*7,  in  alcohol  =  —14,  but  in  chloroform  is  +10  to  +12.  Its 
composition  is  C31H51O10 ;  thus  it  appears  not  to  be  identical  with 
asbetoxime.  In  its  chemical  properties  it  is  neither  acidic  nor  basic, 
and  is  not  of  the  nature  of  a  glucoside ;  it  does  not  reduce  silver  salts, 
and  gives  no  precipitate  with  the  salts  of  the  heavy  metals  and  the 
reagents  for  the  alkaloids.     Heated  with  dilute  sulphuric  acid,  it  gives 
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a  rose-red  and,  with  hydrochloric  acid,  a  pale-yellow  coloration.  It 
acts  as  a  powerful  poison,  diminishing  the  rate  of  respiration,  and 
producing  paralysis  ;  in  these  effects,  it  surpasses  apomorphine. 

V.  H.  V. 
Crystalline  Compound  from  "  Kamala."  By  L.  Jawein  (Ber., 
20,  182— 183).— Andersen  obtained  (Jahresher.,  1855,  (569)  from 
kamala  a  compound  which  he  described  as  rottlerin,  CnHioOs.  The 
author,  by  extracting  kamala  with  carbon  bisulphide  or  benzene, 
obtained  a  yellow  crystalline  substance  melting  at  200°.  It  resembles 
Andersen's  compound  in  its  solubility  and  in  giving  a  red  liquid  with 
alkali,  but  the  analytical  results  do  not  agree  with  the  formula  sng- 
gested  by  Andersen.  (Compare  A.  Gr.  Perkin  and  W.  H.  Perkin,  this 
vol.,  p.  272.)  N.  H.  M. 

Algaborilla.  By  G.  H.  Hurst  (Dingl  pohjL  J.,  262,  288).— This 
yellow  dye  is  a  species  of  tannin  obtained  from  the  pods  yielded  by 
two  plants,  namely,  Frosopis  pallida  and  P.  algarobo,  which  are 
indigenous  in  the  mountainous  regions  of  South  America.  52  to  55 
per  cent,  of  the  pods  consist  of  soluble  matter  containing  27 — 29  per 
cent,  of  tannin.  Algaborilla  forms  yellow  precipitates  with  the  salts 
of  zinc,  antimony,  lead,  or  aluminium,  and  imparts  to  cotton  or  wool 
mordanted  with  metallic  salts  a  yellow  colour  which  bears  light  very 
well,  and  resists  weak  acids.     Alkalis  change  the  coloar  to  brown. 

D.  B. 

Indian-yellow  and  Glycuronic  Acid.  By  E.  KiJLz  (Zeit.  Biol, 
23,  475 — 485). — Baeyer  (Afinalen,  155,  257)  showed  that  euxanthic 
acid,  v/hich  is  combined  with  magnesia  in  the  purree  of  commerce, 
can  be  decomposed  by  heating  with  hydrochloric  acid,  thus  :  dgHieOio 
-J-H2O  =  C13H8O4  +  CeHjoO? ;  that  is,  two  substances,  euxanthone 
and  an  acid  which  was  shown  by  Spiegel  (Abstr.,  1883,  219)  to  be 
glycuronic  acid.  From  glycuronic  acid  a  crystalline  anhydride 
(CeHgOe)  can  be  obtained.  From  the  glycuronic  acid,  obtained  from 
purree,  an  anhydride  with  the  same  formula  is  also  obtainable.  The 
melting  point  is  160°,  when  the  heat  is  gradually  applied;  170 — 180° 
when  it  is  rapidly  applied.     Its  specific  rotation  is  (a)D  =  +19'4. 

Euxanthone  was  obtained  free  from  glycuronic  acid  by  crystallising 
out  the  anhydride  ;  it  was  obtained  free  from  the  remainder  of  the 
euxanthic  acid  by  treating  with  ether  in  which  euxanthone  is  readily 
soluble.  The  statement  of  text-books  that  euxanthic  acid  is  readily 
soluble  in  ether  is  an  error.  The  separation  may  also  be  performed 
by  treating  with  benzene. 

A  rabbit  was  fed  on  0'7  gram  of  euxanthone  ;  the  urine  was  collected, 
evaporated  to  a  small  bulk,  and  hydrochloric  acid  added.  After  stand- 
ing, a  deposit  of  yellow  needles  was  formed  which  were  dissolved  in 
alcohol  and  then  recrystallised  ;  they  consisted  of  euxanthic  acid.  In 
order  to  settle  the  question  whether  purree  is  of  animal  or  vegetable 
origin,  urea,  uric  acid,  and  hippuric  acid  were  sought  for  in  it  with 
positive  results. 

Purree  is  stated  by  some  to  be  a  deposit  in  the  urine  of  camels  if 
they  eat  the  fruit  of  the  Garcinia  mangosta^ia,  from  which  Schmid 
separated  the  principle  mangustin.     When,  however,  rabbits  are  fed 
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upon  the  fruit  or  on  mangostin,  no  euxanthic  acid  appears  in  the 
urine. 

Schmiedeberg  and  Meyer  regard  the  glycuronic  acid  as  formed  from 
the  grape-sugar  in  the  body.  But  if  its  formula,  its  optical  properties, 
and  its  reduction  power  be  considered,  it  is  possible  that  it  may  have 
its  origin  in  inosite.  W.  D.  H. 

Pyrrolidine.  By  A.  Ladenburg  (Ber.,  20,  442 — 444). — Pyrrolidine 
is  formed  in  small  quantities  during  reduction  of  ethylene  cyanide 
(Abstr.,  1886,  528)  ;  the  base  is  more  conveniently  prepared  by  the 
dry  distillation  of  tetramethylenediamine  hydrochloride.  It  boils 
at  85 — 88",  and  fumes  in  the  air  when  slightly  warmed.  The  platino- 
chloride  forms  orange-yellow  crystals,  and  the  hismutlioiodide^ 
3C4H9NHI,2Bil3,  red  prisms.  V.  H.  V. 

Preparation  of  Pyridine  Bases.  By  E.  Durkopf  (Ber.,  20,  444). 
— The  aldehyde-ammonias,  when  heated  with  the  aldehydes,  yield 
bases  of  the  pyridine  series  ;  thus  collidine  is  formed  from  ethalde- 
hyde  and  its  ammonia  compound.  It  appears  probable  that  the 
ketones  also  undergo  a  similar  change.  V.  H.  V. 

Lntidines  of  Coal-tar.  By  G.  Lunge  and  J.  Rosenberg  (Ber.,  20, 
127 — 137). — The  sulphuric  acid  used  in  purifying  coal-oil  was 
diluted  with  3  or  4  times  the  volume  of  water,  left  for  several  days  and 
filtered.  The  filtrate  was  evaporated,  treated  with  aqueous  soda,  and 
the  oil  so  obtained  separated  and  steam-distilled.  It  was  then  dried 
by  meaus  of  caustic  alkali  and  fractionally  distilled.  20  litres  of 
sulphuric  acid  yielded  800  grams  of  mixed  bases.  The  fraction 
boiling  at  141 — 144°  yielded  by  precipitation  with  mercuric  chloride 
(Ladenburg  and  Roth,  Abstr.,  1885,  557)  the  mercuriochloride  of 
lutidiue,  from  which  the  pure  base  was  separated  and  identified.  The 
fraction  boiling  at  153 — 156°  yielded  a-7-lutidine  ;  this  was  converted 
by  oxidation  into  a-lutidinic  acid.  When  the  fraction  boiling  below 
170°  was  oxidised  with  potassium  permanganate,  a-lutidinic  and  isocin- 
chomeronic  acids  were  obtained.  The  formation  of  the  latter  acid 
points  to  the  presence  of  «-/3-lutidine  in  the  mixed  bases.  The  acid 
was  separated  by  the  method  of  Weidel  and  Herzig  ( IFmi.  Akad.  Ber.^ 
80,  821).  N.  H.  M. 

Ethoxylutidine.  By  F.  Canzoneri  and  G.  Spica  (Gazzetta,  16, 
449 — 453). — When  ethyl  acetoacetate  is  heated  with  excess  of  ammo- 
niacal  zinc  chloride  in  sealed  tubes  at  100 — 110°,  an  ethoxylutidine  is 
formed  along  with  other  products,  and  a  considerable  quantity  of 
carbonic  anhydride  is  evolved ;  the  reaction  is  as  follows : — 
2C0Me-CH./C00Et  -f-  NH3  =  CsNH.Mea-OEt  -f  CO,  +  EtOH  + 
2H2O.  This  compound  is  a  pale-yellow  liquid  boiling  at  245—247°, 
and  resembling  pyridine  in  odour. 

On  repetition  of  former  experiments  (Abstr.,  1885,  751)  on  the 
condensation  of  ethyl  acetoacetate  and  formamide,  an  ethyl  mono- 
lutidinecarboxylate  was  obtained  as  a  transparent,  yellow  liquid  of 
peculiar  odour,  boiling  at  250 — 255°  ;  this  compound  appears  to  be 
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isomeric  with  the  ethyl  monolntidinecarboxylate  obtained  hj  Michael 
from  aldehyde,  aldehyde  am.mouia,  and  ethyl  acetoacetate  (Abstr,, 
1885,  1244).  y.  H.  V. 

Action  of  Ammonia  and  of  Primary  Amines  on  Ethyl  Di- 
methylpyronedicarboxylate.  By  M.  Conrad  and  M.  Guthzeit 
(jBer.,  20,  154 — 162). — Ethyl  acetyllutidonecarboxylate, 

^Q.C(COOEt):CMe.^ 
^^^C(COOEt)  :  CMe-^^^^^' 

is  obtained  by  heating  ethyl  lutidonecarboxylate  (Abstr.,  1886,  334) 
with  an  excess  of  acetic  anhydride  at  140 — 150°.  It  dissolves  readily 
in  ether  and  in  boiling  alcohol ;  it  melts  at  65°. 

LuUdonecarboxylic     acid,     ^^"^n^nrio-crl  '  niuT  ^^H,     separates 

from  its  aqueous  solution  in  prisms  which  melt  at  267°  with  evolution 
of  carbonic  anhydride.  It  is  very  sparingly  soluble  in  hot  water, 
alcohol,  and  ether.  The  calcium  salt  (with  2  mols.  HoO)  is  readily 
soluble  in  hot  water;  the  copper  salt  (with  1^  mol.  H2O)  and  other 
salts  were  prepared. 

Lutidone  (2,  6-dimethylpyridine),  CO<^prT  •  piy-^>NH,  is  formed 

when  the  carboxylic  acid  is  heated  at  270 — 290°  until  no  more  carbonic 
anhydride  is  given  off ;  it  is  best  purified  by  distillation.  It  is  very 
readily  soluble  in  water  and  alcohol,  almost  insoluble  in  ether,  benzene, 
and  cl  lorofoi'm.  It  separates  from  the  aqueous  solution  in  lustrous, 
monoclinic  needles  (with  8  mols.  H2O)  ;  a  :  b  :  c  =■  1"1396  :  1 :  2*6179; 
13  =  85*11°.  The  anhydrous  substance  melts  at  225°  and  boils  at 
349 — 351°.  It  gives  a  brown-red  coloration  with  ferric  chloride. 
It  is  identical  with  the  compound  obtained  by  Haitinger  from  dehydr- 
acetic  acid  (Abstr.,  1885,  761).  Theplatinochloride,  (C7H9l^O),,H2PtCl6, 
forms  microscopic,  transparent  plates  which  melt  at  224 — 225°.  The 
chromate  crystallises  in  well-formed,  yellowish-red  pripms,  readily 
soluble  in  water,  sparingly  in  alcohol.  It  melts  at  125°  with  decora- 
position.  The  picrate  crystallises  in  slender  needles  melting  at 
219—220°. 

Ethyl  methyllutidonedicarboxylate,CO<^r^S^^^^,l  .*  p^^  >NMe,  is 

formed  when  solutions  of  ethyl  dimethylpyronedicarboxylate  and 
methylamine  in  acetic  acid  are  mixed.  It  crystalh'ses  in  rosettes  of 
needles  melting  at  193°.  The  free  acid  melts  at  255°,  and  at  the  same 
time  decomposes  into  carbonic  anhydride  and  methyllutidone.  The 
latter  crystallises  in  long,  lustrous  needles  which  melt  at  110 — 111°  ; 
it  dissolves  readily  in  alcohol  and  water. 

Phenyllutidonedicarboxylic  acid,  ^0'<Cp/n OOH^  *  CM  ^^^^y  ^^ 
prepared  by  the  hydrolysis  of  the  ethyl  salt  (Abstr.,  1886,  334).  It 
crystallises  in  prisms  readily  soluble  in  boiling  alcohol,  sparingly  in 
ether,  benzene,  and  water.  The  hydrogen,  barium,  salt,  (Ci6HioN05)2Ba 
+  H2O,  is  readily  soluble  ;    other  salts  were  prepared. 
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Phenyllutidonemonocarhoxylic  acid,  CMe<^prT ^^  ^C'COOH,    is 

obtained  by  heating  the  dicarboxyJic  acid  at  227°.  It  crystallises  in 
long,  lustrous  needles  which  melt  at  257° ;  it  dissolves  in  hot  water 
and  alcohol. 

Fhenyllutidone,     C0<^^  I  ^^®>NPh,    is   prepared   by    heating 

phenyl] utidonedicarboxylic  acid  at  270°.  It  is  identical  with  the 
compound  obtained  by  Perkin  from  aniline  and  dehydracetic  acid 
(Abstr.,  1885,  762).  -        N.  H.  M. 

Lutidine-derivatives  from  Lutidinedicarboxylic  Acid.     By 

M.  Conrad  and  W.  Epstein  (Ber.,  20,  162— 166). -When  lutidone  is 
distilled  with  zinc- dust,  lutidine  is  formed.  It  boils  at  144 — 145°, 
and  is  identical  with  that  obtained  by  Epstein  (Abstr.,  1886,  257) 
from  2,  6-dimetbylpyridinetricarboxylic  acid. 

Chlorolutidinedicarhoxylic    acid,     ^^^"^n ) nr)r)jj{.n\/r  ^^>  is  P^®- 

pared  by  heating  lutidonedicarboxylic  acid  with  three  times  its  weight 
of  phosphorus  pentachloride  and  some  phosphorus  oxychloride  at  140°. 
The  oxychloride  is  then  mostly  distilled  off,  the  residue  treated  with 
water,  filtered,  and  evaporated.  It  crystallises  from  water  in  white 
prisms,  which  become  brown  at  217°  and  melt  at  224°, 

Chlorolutidine,  CvNHgCl,  is  obtained  by  heating  dry  lutidone  (20 
grams)  with  phosphoric  chloride  (35  grams),  and  some  phosphorus 
oxychloride  at  140°.  It  is  purified  by  steam  distilling.  It  is  a  clear 
colourless  oil  having  an  odour  resembling  that  of  lutidine;  it  boils  at 
178°;  sp.  gr.  at  17°  =  1'105.  The  hydrochloride  forms  slender  needles. 
The  platinochloride  and  mercurichloride  melt  at  225°  and  155°  re- 
spectively. Chlorolutidine  suspended  in  water  gives  with  picric  acid 
a  yellow  compound  melting  at  150 — 156°.  The  chromate  forms 
orange-coloured  crystals  which  blacken  at  140°.  JEthoxylutidine, 
obtained  by  heating  chlorolutidine  with  alcoholic  solution  of  sodium 
ethoxide,  is  a  colourless  oil  boiling  at  217°. 

Fhenylamidolutidme,  C5NH,Me2-NHPh  [Me  :  NH  :  Me  =  2  :  4  :  6], 
is  formed  when  chlorolutidine  and  aniline  are  heated  at  195°  for  one 
hour.  It  melts  at  150°,  and  boils  at  335 — 338'',  and  dissolves  readily 
in  alcohol,  ether,  and  dilute  acids.  When  treated  with  sulphuric 
acid,  and  then  with  a  trace  of  nitric  acid,  it  gives  a  blood-red  colora- 
tion, which  disappears  on  adding  water  or  more  nitric  acid.  The 
platinochloride  forms  slender  needles  which  melt  at  209°. 

N.  H.  M. 

Condensation  Product  of  Ethyl  Amidoacetoacetate  with 
Hydrochloric  Acid.  By  N.  Collie  (Ber.,  20,  445 — 447). — In  a 
former  paper  it  has  been  shown  that  ethylic  amidoacetate  yields 
pyridine-derivatives  on  condensation  (Abstr.,  1885,  373).  If  hydro- 
gen chloride  is  passed  into  an  etiiereal  solution  of  this  substance  an 
additive  compound,  CeHuNO^jHCl,  is  produced,  which  forms  deli- 
quescent crystals,  and  is  decomposed  in  aqueous  solution  into  ethyl 
acetoacetate  and  ammonium  chloride,  but  when  heated  by  itself  it 
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yields  a  substance,  CioHigT^Oa,  isomeric  with  the  ethyl  salt  of  a, 
hydroxy! utidineoarboxy lie  acid,  melting  at  137°,  and  showing  remark- i 
able  stability  towards  reagents.  On  treatment  with  concentrated  potash, " 
and  acidification  of  the  product,  an  acid,  CgHgNOa,  is  formed  ;  this  is| 
an  insoluble  crystalline  powder  which  melts  at  300°,  with  evolution  of  i 
carbonic  anhydride  and  distillation  of  a  white  crystalline  substance,: 
C7H9NO,  which  melts  at  176°,  and  boils  without  decomposition  at; 
306*5°.  From  these  properties,  it  is  probably  identical  with  pseudo-; 
Intidinecarbostyril.  In  like  manner  ethyl  amidoacetoacetate  hydro-' 
chloride  when  heated  with  1  mol.  of  the  amido-acid  itself  yields  ethyl; 
pseudolutidostyrilcarboxylate,  from  which  the  carbostyril  is  obtained; 
by  hydrolysis.  V.  H.  V. 

Ethyl  Dimethylpyronedicarboxylate.  By  M.  Conrad  and  M.i 
GuTHZEiT  {Ber.,  20,  151— 154).— Ethyl  2,  6-dimethyl-3,  S-pyrone-' 
dicarboxylate,  CisHifiOs  (Abstr.,  1886,  333),  melts  at  80°.  When' 
1  gram  of  the  ether  is  boiled  with  aqueous  baryta,  acetone  (0-08 1 
gram),  barium  malonate  (0'17  gram),  and  barinm  acetate  are  formed;! 
no  oxalate  is  produced.  This  decomposition  corresponds  with  that  of; 
dehydracetic  acid,  which  was  shown  by  Oppenheim  and  Prechfcl 
{Ber.,  9,  323)  to  be  decomposed  by  bases  into  acetone,  acetic  acid,  andj 
carbonic  anhydride.  Wislicenus  (Ber.  chem..  Gesell.  Wilrzhurg,  17,  16)^ 
found  that  malonic  acid  is  also  formed  in  larger  or  smaller  amount,  ini 
the  decomposition  of  dehydracetic  acid,  according  to  the  strength  of  j 
the  baryta  solution.  N.  H.  M.     1 

Quinoline.  By  E.  Lellmann  and  H.  Alt  {Annalen,  237,  307 — i 
327). — 1,  4^- Dimethyl  quinoline,  CgNHsMe^,  prepared  by  the  action  of| 
sulphuric  acid  on  a  mixture  of  paraxylidine  sulphate,  nitrobenzene, j 
and  glycerol.  The  product  is  poured  into  water,  and  the  excess  of; 
nitrobenzene  removed  by  distillation  in  a  current  of  steam.  The  base' 
is  liberated  by  the  addition  of  an  alkali,  and  distilled  in  a  current  of; 
steam.  It  is  a  liquid  boiling  at  265°  under  736  mm.  pressure.  Ifc^ 
solidifies  in  a  freezing  mixture,  forming  colourless  crystals  which  melt' 
between  4°  and  5°.  The  sp.  gr.  of  the  liquid  is  1-070  at  21°.  Thei 
dichromate,  (CiiHiiN)2,H2Cr207,  melts  at  149°,  and  crystallises  in, 
orange-coloured  needles.  The  platinochloride  forms  anhydrous  needles.! 
When  oxidised  with  nitric  acid  (22  per  cent.)  at  170°,  the  base  is; 
converted  into  1,  4-vietJiylquinolinecarboxylic  acid,  CgNHsMe'COOH.l 
This  acid  melts  at  286°.  The  -hydrochloride,  CnH902N,HCl  +  H20,-i 
forms  silky  needles,  which  are  decomposed  by  water.  The  plafino-\ 
chloride  contains  6  mols.  H2O.  ; 

The  ammonium  salt  gives  a  crystalline  precipitate  with  calcium; 
chloride,  and  amorphous  precipitates  with  ferrous  sulphate,  lead; 
acetate,  and  copper  salts.  The  methylquinoline  which  is  produced' 
when  this  acid  is  heated  with  lime  is  identical  with  the  methylquino-; 
line  from  orthotoluidine.  | 

1,  4-Bromoquinolinecarhoxylic  acid,  C9NH5Br'COOH,  is  prepared  by> 
heating  at  160°  a  mixture  of  parabromometamidobenzoic  acid,  ortho-j 
nitrnphenol,  glycerol,  and  sulphuric  arid.  The  product  is  mixed  with; 
water,  and  the  excess  of  nitrophenol  distilled  off  in  a  current  of  steam,  j 
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Baryta  is  added  to  the  residne,  the  precipitated  barium  sulphate  re- 
moved by  filtration,  and  the  excess  of  baryta  precipitated  by  carbonic 
anhydride.  On  acidifying  the  filtrate  with  acetic  acid,  bromoquino- 
linecarboxylic  acid  is  deposited  as  a  white  powder.  The  pure  acid  melts 
at  275°.  It  is  insoluble  in  water,  but  dissolves  in  boiling  alcohol  and 
in  hot  acetic  acid.  The  ammonium  salt  yields  crystalline  precipitates 
with  barium  and  calcium  chlorides,  and  with  potassium  dichromate, 
and  amorphous  precipitates  with  lead  acetate  and  mercuric  chloride. 

The  platinochloride,  (CioH602NBr)o,HoPtCi6  +  ^HgO,  is  crystalline. 
Reduction  with  tin  and  hydrochloric  acid  .converts  bromoquinoline- 
carboxylic  acid  into  tetrahydroquinolineanacarhoxylic  acid^ 

CgNHio-COOH  [COOH  =  4]  ; 

this  forms  colourless  needles,  and  melts  at  146 — 147°.  The  hydro- 
chloride, CioHiiOaNjHCl  +  H2O,  crystallises  in  colourless  needles. 
The  nitrosamine  is  deposited  from  alcohol  in  yellow  prisms,  which 
melt  at  186°  with  decomposition.  This  tetrahydro-derivative  is 
identical  with  the  tetrahydroquinolinecarboxylic  acid  described  by 
Fischer  and  Korner  (Abstr.,  1884,  1197). 

Skraup  and  Brunner  (Abstr.,  1886,  811)  have  recently  shown  that 
the  carboxyl  in  quinolinecarboxylic  acid  from  metamidobenzoic  acid 
(which  is  identical  with  Fischer's  acid)  occupies  the  4  (ana)  position. 

The  quinolinecarboxylic  acid  which  the  authors  prepared  from 
metamidobenzoic  acid  differed  in  many  of  its  properties  from  the  acid 
which  Skraup  obtained  from  the  same  source.  The  chief  points  of 
difference  are  as  follows  : — The  acid  melts  at  338°.  The  hydrochloride, 
CioH702N,HCl,  crystallises  in  colourless  needles  or  prisms  containing 
1  mol.  H2O.  The  aqueous  solution  of  the  ammonium  salt  gives  with 
lead  acetate  a  white  precipitate  msoluble  in  acetic  acid,  no  precipitate 
with  nickel  sulphate,  and  a  pale  blue  precipitate  with  copper  salts, 
soluble  in  excess  of  the  reagent  on  boiling,  and  crystallising  out  on 
cooling. 

Both  quinolinecarboxylic  acids  yield  the  same  tetrahydro-derivative. 
The  following  formulae  are  proposed  for  these  isomerides. 

COOH 
and 

N  w.  c.  w. 

Synthesis  of  Metaquinolinecarboxylic  Acid.  By  M.  Torteilt 
(Gazzetta,  16,  366). — When  a  mixture  of  the  stannochloride  of  amido- 
phthalic  acid,  CpH5(]N'H2)04,HSnCl3  +  2H2O,  and  nitronaphthalic  acid 
is  heated  with  glycerol  and  sulphuric  acid,  as  in  Skraup's  reaction, 
it  yields  a  mixture  of  quinoline-  mono-  and  di-carboxylic  acids  ;  these 
may  be  separated  by  repeated  sublimation,  the  latter  being  gradually 
converted  into  the  former  with  elimination  of  the  carbonic  anhydride. 
The  rnonocarboxylic  acid  crystallises  in  minute  needles  which  melt  at 
2485 — 250°  ;  it  is  insoluble  in  ether,  almost  insoluble  in  benzene  and 
cold  water,   readily   soluble   in  alcohol.     Its  solutions   give    various 
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precipitates  with  ferrous  and  ferric,  copper,  silver,  cobalt,  and  nickel 
salts.  This  acid  is  identical  with  one  recently  obtained  by  Skraup 
from  metamidobenzoic  acid  (this  vol.,  p.  160).  V.  H.  Y. 

a-Alkylcinchonic  Acids.     By  0.  Doebner  (Ber.,  20,  277—281). 

The  author  explains  the  formation  of  aniluvitonic  acid  (2'  :  4'  methyl, 
quinolinecarboxylic  acid)  from  aniline  and  pyruvic  acid  by  assuming 
that  acetaldehyde  is  intermediately  formed  by  the  splitting  up  of  a 
molecule  of  pyruvic  acid,  and  then  condenses  with  aniline  and  a 
second  molecule  of  pyruvic  acid  after  the  manner  of  the  quinaldine 
synthesis.  The  correctness  of  this  assumption  has  been  proved  by 
preparing  the  whole  series  of  a-alkylcinchonic  acids  by  the  action  on 
aniline  of  a  mixture  of  pyruvic  acid  with  the  homologues  of  acet- 
aldehyde,   the     reaction    being    expressed   by   the   general    equation 

R-CHO  +  CMeO-COOH  +  CeH^-NH.,  =  C6H,<^^^-Qg^">CH  + 

2H2O  +  H2.  These  acids,  on  distillation  with  lime,  are  readily  con- 
verted into  the  a-alkylqu inclines.  A  more  detailed  description  of 
these  substances  will  be  given  later. 

If  an  aldehyde  and  aniline  in  alcoholic  or  ethereal  solution  are 
allowed  to  react  with  pyruvic  acid  in  the  cold,  neutral  crystalline 
compounds  are  formed,  which  are  not  related  to  the  quinoline  series, 
and  from  which  aniline  can  again  be  readily  obtained;  these  will  he 
described  later.  If,  on  the  other  hand,  the  mixture  in  alcoholic 
solution  is  heated  for  four  hours  on  the  water-bath  in  a  reflux  appa- 
ratus, then  the  a-alkylcinchonic  acids  are  formed  and  in  part  separate 
on  cooling,  in  part  are  obtained  on  evaporating  the  solution.  They 
are  readily  purified  by  crystallisation  from  acetic  acid  or  alcohol. 

oc-Ethylcinchonic  acid,  CgNHoEt'COOH  [2'  :  4'],  prepared  from  prop- 
aldehyde,  pyruvic  acid,  and  aniline,  crystallises  in  colourless  plates, 
melts  at  173°,  and  is  soluble  in  both  acids  and  alkalis.  The  silver 
salt,  CisHioNOaAg,  forms  white  plates  soluble  in  water.  ac-Ethylquino- 
Ime,  CgNHsEt  [Et  =  2'],  prepared  by  distilling  the  acid  with  soda- 
lime,  is  a  colourless  oil  of  quinaldine-like  odour,  and  boils  at  245 — 
246".  The  platinochloride,  (CuHiiN)2,H2PtCl6  +  2H2O,  crystallises 
in  orange-red  needles. 

a-Iso'propylcinchonic  acid,  CgNHgPr^-COOH  [2'  :  4'],  obtained  from 
isobutaldehyde,  pyruvic  acid,  and  aniline,  in  well-formed  crystals, 
melts  at  146°.  When  heated  with  soda-lime,  it  yields  a-isopropyl- 
quinoline,  CgNHePr^,  a  colourless  oil  boiling  at  255°;  the  platino- 
chloride, (Ci2Hi3N)2,H2PtCl6  -I-  2H2O,  crystallises  in  yellow  needles. 

OL-Isohutylciuclionic  acid,  C4H9^'CgNH5*COOH  [2'  :  4'],  prepared 
from  isovaleraldehyde,  pyruvic  acid,  and  aniline,  crystallises  in  silky, 
white  plates,  melting  at  186°.  When  distilled  with  soda-lime  it  gives 
oL-isohutyl quinoline,  C9NH6*C4H9,  as  a  colourless  oily  liquid  of  peculiar 
odour,  boiling  at  2 70 — 271°.  The  platinochloride  forms  large,  orange- 
red,  anhydrous  needles. 

(n-Phenylcinchornc  acid,  CgNHsPh'COOH  [2'  :  4'],  prepared  as  above 
from  benzaldehyde,  crystallises  in  colourless  needles,  melts  at  202 — 
203°,  forms  a  platinochloride  crystallising  in  orange-red  needles,  and 
when  distilled  with  soda-lime  yields  the  known  a-phenylquinoline. 

A.  J.  G. 
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Isoquinoline  and  its  Derivatives.  By  S.  Hoogewerff  and  W. 
A.  Van  Dorp  {Bee.  Trav.  Chim.,  5,  305 — 312). — Isoquinoline,  isolated 
from  coal-tar,  can  be  regarded  as  a  y3-derivative  of  naphthalene.  It  is 
best  obtained  in  a  state  of  purity  by  recrystallising  its  sulphate  from 
alcohol  until  the  melting  point  of  the  salt  (205°)  is  constant;  the 
free  base  melts  at  22°  and  boils  at  240 — 245°.  It  forms  crystalline 
combinations  with  various  metallic  salts,  and  unites  with  the  alkyl 
iodides,  to  form  replaced  ammonium  iodides  such  as  isoquinoline- 
methylammonium  iodide,  C9H7l!^,MeI,  crystallising  in  plates  melting 
at  158 — 161°,  and  the  corresponding  ethyl  compound,  C9H7lS^,EtI, 
which  crystallises  in  tables  melting  at  147°.  The  substances  are 
distinguished  from  similar  derivatives  of  quinoline  in  not  forming 
cyanines. 

Isoquinoline  yields  a  sulphonic  acid,  the  barium  salt, 

(C9H6NS03)2Ba,9H20, 

of  which  crystallises  in  needles.  On  hydrogenation,  the  base  yields  a 
tetrahydro-additive  product,  CgHnN,  a  liquid  boiling  at  232°,  and  not 
solidifying  at  — 15°  ;  it  absorbs  carbonic  anhydride  to  form  a  crystal- 
line carbonate ;  a  hydrochloride,  crystallising  in  small  tables  melting  at 
232°,  and  a  platinochloride  in  reddish-yellow  tables,  were  also  obtained. 
It  seemR  that  these  quinoline- derivatives  are  of  therapeutic  value. 

V.  H.  V. 
Acid  Morphine  Meconate.     By  D.  B.  Dott  (Pharm.  J.  Trans. 
[  3],  17,  690). — The  author  has  not  succeeded  in  preparing  and  identi- 
fying morphine  hydrogen  meconate. 

Constitution  of  Brucine.  By  A.  Hanssen  (Ber.,  20,  451 — 460). 
— With  the  view  of  throwing  further  light  upon  the  constitution  of 
brucine,  the  preparation  and  composition  of  kakotheline,  originally 
obtained  by  Strecker,  have  been  further  investigated.  To  this  sub- 
stance is  ascribed  the  formula  C21H22N4O9,  instead  of  C20H22N4O9, 
hitherto  accepted.  When  reduced,  it  yields  a  base,  the  analysis  of 
whose  hydrochloride  pointed  to  a  formula  C21H25N3O5,  derived  from 
kakotheline  by  the  reduction  of  one  nitro-group  and  elimination  of 
another.  With  bromine,  kakotheline  yields  an  acid  substance, 
C19H24N2O7,  the  platinochloride  of  which  crystallises  in  orange-yellow 
needles,  its  silver  salt  in  glistening  needles  ;  its  methyl  salt  could  not, 
however,  be  obtained,  but  the  crude  product  treated  with  ammonium 
chloride  yielded  a  base,  CigHajMesNaOT,  crystallising  in  yellow, 
sparingly  soluble  prisms.  In  this  reaction,  the  acid  seems  to  be  analogous 
to  nicotinic  acid,  and  thus  it  would  appear  that  in  kakotheline,  as  also 
in  brucine,  a  pyridine  grouping  is  present.  The  above  acid  when 
oxidised  with  chromic  acid  yields  the  base  CieHigNzOi,  obtained 
formerly  as  a  product  of  decomposition  of  brucine.  According  to  the 
author  there  is  present  in  brucine,  besides  a  quinoline-group,  also  a 
dimethoxyphenylpyridine,  and  in  strychnine,  a  phenylpyridine  residue  ; 
the  stability  of  brucine  seems  to  indicate  a  ring-arrangement. 

V.  H.  V. 

Hydrastine.  By  J.  F.  Eijkman  (Bee.  Trav.  Chim.,  5,  290—298). 
— Mahla,  Power,  and  more  recently  Freund  and  Will  (this  vol.,  p.  174), 
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have  examined  hydrastine,  a  principle  obtained  from  the  Hydrastis 
canadensis^ ,  The  formula  assigned  to  this  substance  by  these  chemists 
is  C23H03NO6,  that  of  the  author  is  more  in  accordance  with  the  formula 
C21H21NO6,  and  the  results  are  also  confirmed  by  analysis  of  the  auro- 
and  platino-chlorides,  as  also  of  the  sulphate.  The  specific  rotatory 
power  is  [a]D  =  —  66'3,  I  =  200,  in  chloroform  solution,  a  value 
practically  equal  to  that  of  Freund  and  Will.  On  decomposition  with 
nitric  acid,  it  yields  opianic  acid  and  a  12-carbon  nitro^eneous  com- 
pound, a  result  more  simply  explained  by  the  above  formula,  thus : 
C21H21NO6  4-  H2O  +  0  =  CnHisNOa  +  CioHxoOs.  Y.  H.  V. 

Note. — Freund  and  Will,  in  a  more  recent  communication  than  that 
referred  to  above,  have  independently  shown  the  formula  to  be 
C21H21NO6  (see  this  vol.,  p.  383).  A.  J.  G. 

Optical  Behaviour  of  Cocaine.  Method  for  Determining 
the  Purity  of  Cocaine  Hydrochloride.  By  0.  Antrick  {Ber.,  20, 
310 — 322). — Analyses  of  cocaine  hydrochloride  pointed  to  Lossen's 
formula,  Ci2ll2iN04,HCl.  Solutions  of  cocaine  are  leevorotatory. 
Determinations  of  the  specific  rotatory  power  of  cocaine  hydrochloride 
.from  different  sources  in  dilute  alcoholic  solution  lead  to  the  equations 
Md  =  o2180  +  0-1588  X  q  (q  =  solvent)  and  [«]d  =  67'982  - 
0'15827  X  c  (c  =  concentration  of  solution).  When  ^  =  0  [aju  = 
.62'180  ;  when  q  =  100  [a~\j)  =  68'060.  To  determine  the  purity  of  a 
•preparation,  the  angle  is  measured  at  which  the  plane  of  polarised 
light  ii  turned  by  the  solution.  .  A  solution  is  conveniently  used  in 
which  100  c.c.  (at  20°)  contain  10  or  20  grams  of  dry  cocaine  salt  to 
be  tested.  A  10  per  cent,  solution  should  give  (with  a  tube  200  mm. 
long)  at  20°  an  angle  13*280° ;  a  20  per  cent,  solution  an  angle 
25*927°.  When  with  a  10  per  cent,  solution  the  angle  is  between 
-13*25°  and  13*31°,  and  with  a  20  per  cent,  solution  between  25*90^ 
and  25*96°,  the  sample  is  pure.  Free  cocaine  melts  at  98°.  The 
solution  in  chloroform  at  20°  has  the  specific  rotatory  power  [ajc  = 
15*827  +  0*005848  x  q.     When  ^  =  0  [a]i>  =  -15*827. 

N.  H.  M. 

Action  of  Pepsin  on  Amyloid.  By  S.  Kostiurina  {Ghem.  Gentr., 
.1887,  120). — Working  with  pure  amyloid,  the  author  found,  contrary 
to  the  usual  statements,  that  it  was  soluble  in  pepsin  solution 
acidified  with  hydrochloric  acid.  The  probable  cause  of  the  mistake 
is  that  the  organs  containing  amyloid  have  not  been  divided  suffi- 
ciently fine  before  being  examined.  In  order  to  prepare  the  amyloid, 
the  diseased  organ  was  cut  in  small  pieces,  the  blood  washed  out  with 
water,  then  boiled  with  water,  alcohol,  and  ether,  and  the  purified 
product  submitted  to  the  action  of  pepsin.  After  acting  on  diseased 
liver  so  purified  with  pepsin  for  48  hours,  a  residue  remained  with 
the  properties  of  amyloid  ;  this,  when  fiuely  powdered  and  again  sub- 
mitted to  the  action  of  a  strong  digestive  solution  at  40 — 50°  for 
48  hours,  was  almost  entirely  dissolved,  only  a  very  slight  residue  of 
nuclein  and  tissue  remaining.  A  similar  result  was  obtained  with 
,  finely  chopped  diseased  spleen.  G.  H.  M. 
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Vegetable  Globulins.  By  S.  H.  C.  Maetin  (Proc  Physiol.  Soc, 
1gS7,  8 — 9). — Vegetable  globulins  can  be  divided  into  two  classes, 
namely,  vegetable  myosins  and  vegetable  paraglobulins.  The  myosins, 
obtained  from  tbe  flours  of  wheat,  rye,  and  barley,  have  similar  pro- 
perties ;  they  are  all  readily  soluble  in  10 — 15  per  cent,  sodium 
chloride  solution,  and  are  preoipitable  from  this  solution  by  saturation 
with  sodium  chloride  or  magnesium  sulphate.  They  are  soluble  in 
10  per  cent,  magnesium  sulphate  solution,  and  are  coagulated  in  this 
solution  at  a  temperature  of  55 — 60°.  If  the  salt  is  dialysed  away  from 
the  saline  solution  of  myosins,  the  latter  is  precipitated  ;  but  the  pre- 
cipitate is  no  longer  a  globulin,  since  it  is  insoluble  in  saline  solutions. 
It  is  soluble  in  dilute  acid  and  alkalis  (0-2  per  cent.)  ;  it  is  pre- 
oipitable from  these  solutions  by  neutralisation,  the  precipitate  being 
soluble  in  excess  of  alkali  or  acid ;  that  is,  the  myosin  has  been  con- 
verted into  a  prote'id,  having  the  properties  of  an  albuminate.  If  the 
saline  solution  of  myosin  be  placed  in  an  incubator  at  a  temperature 
of  35 — 40°,  in  12  to  18  hours  a  fine  flocculent  precipitate  falls,  while 
the  globulin  disappears  from  the  solution;  this  takes  place  more 
rapidly  if  the  saline  solution  is  diluted.  The  precipitate  exhibits  the 
same  properties  as  the  precipitate  of  the  globulin  by  dialysis ;  that  is, 
at  a  temperature  of  35 — 40°  the  globulin  is  transformed  into  an  albu- 
minate. The  ready  transformation  of  the  soluble  globulin  of  wheaten 
flour  into  an  insoluble  albuminate  is  one  of  the  phenomena  which 
takes  place  during  the  formation  of  gluten  (Abstr.,  1886,  1065). 

The  second  class  of  vegetable  globulins,  the  paraglobulins,  is  in  dis- 
tinct contrast  with  that  of  the  myosins.  Two  proteids  of  this  class 
have  been  found,  one  in  papaw  juice  (Abstr.,  1886,  &42),  the  other  in 
the  seeds  of  Ahrus  precatorius  (jequirity).  Both  these  globulins 
exhibit  the  following  properties  :  they  are  soluble  in  saline  solutions, 
and  are  precipitated  by  saturation  with  sodium  chloride  and  magne- 
sium sulphate.  In  a  10  per  cent,  solution  of  magnesium  sulphate, 
they  coagulate  between  70°  and  75°.  When  precipitated  from  their 
saline  solutions  by  dialysis,  they  are  still  soluble  in  solutions  of  sodium 
chloride  and  magnesium  sulphate  of  10 — 15  per  cent.,  not  being 
transformed  into  albuminates.  Nor  are  they  precipitated  by  long 
exposure  (over  three  days)  to  a  temperature  of  35 — 40°. 
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Estimation  of  the  Carbonic  Anhydride  Expired,  and  the 
Oxygen  Absorbed  in  Respiration.  By  M.  Hanriot  and  C.  Richet 
(Gompt.  rend.,  104,  435 — 437). — The  inspired  air  passes  through  a 
meter,  and  the  expired  air  passes  through  two  meters,  between  which 
is  the  apparatus  for  absorbing  the  carbonic  anhydride.  The  difference 
between  the  readings  of  the  first  and  third  meter  gives  the  volume  of 
oxygen  absorbed,  and  the  difference  between  the  second  and  third 
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gives  the  volume  of  carbonic  anhydride  produced.  The  carbonic 
anhydride  is  absorbed  in  a  large  tube  filled  with  broken  glass,  kept 
moistened  by  a  solution  of  potassium  hydroxide  falling  from  the  top. 
The  meters  are  constructed  on  the  principle  of  an  ordinary  gas- 
meter,  and  give  very  accurate  measurements.  Special  arrangements 
are  made  to  neutralise  the  effects  of  the  rapid  and  considerable  varia- 
tions in  pressure  which  take  place  during  the  vigorous  respiration. 
A  number  of  test  experiments  show  that  the  apparatus  gives  very 
accurate  results.  C.  H.  B. 

Formation  of  Lactic  Acid  during  Muscular  Activity,  and  its 
Pate  in  the  Organism.  By  W.  Marceuse  {Bied.  Centr.,  1887, 
92 — 94). — The  author  draws  the  following  conclusions  from  his 
researches  : — Sarcolatic  acid  is  formed  during  muscular  activity.  In 
the  frog,  by  far  the  greater  part  of  the  lactic  acid  so  formed  is 
destroyed  in  the  liver ;  but  a  small  portion  passes  into  the  urine. 
During  activity,  the  urine  of  mammalia  is  free  from  lactic  acid. 

A.  J.  G. 

Formation  of  Methsemoglobin  in  Blood  by  the  Action  of 
AUoxantin.  By  N.  Kowalewsky  (Chem.  Centr.,  1887,  164).— 
Defibrinated  blood  is  changed  in  colour  to  brown  and  then  to  black 
by  the  addition  of  alloxantin.  The  absorption-bands  of  oxyhaemo- 
globin  disappear,  and  a  new  band  appears  in  the  red,  which  points  to 
the  probable  formation  of  methaemoglobin.  When  ammonium  sul- 
phide is  added  and  the  liquid  examined  spectroscopically,  the  result 
shows  that  methaemoglobin  is  undoubtedly  formed  when  alloxantin 
is  added  to  oxyhaemoglobin.  Since  alloxantin  possesses  reducing 
power,  this  is  a  new  example  of  the  formation  of  methaemoglobin  by 
reduction.  The  action  of  alloxantin  does  not,  however,  stop  at  the 
formation  of  this  substance,  but  by  further  reduction  haemoglobin,  and 
finally  an  undetermined  brown  substance,  is  formed.  G.  H.  M. 

Decomposition  of  Bromides  and  Iodides  by  the  Stomach. 
By  E.  KtJLZ  (Zeit.  Biol.,  23,  460— 474).— Maly  (Sitzungsb.  d.  K. 
Akad.  d.  Wissensch.,  76),  has  shown  that  free  hydrochloric  acid  is 
produced  by  the  action  of  sodium  and  calcium  chlorides  on  sodium 
dihydrogen  phosphate  and  disodium  hydrogen  phosphate,  but  whether 
this  reaction  between  the  salts  of  the  blood  will  account  for  the 
presence  of  free  hydrochloric  acid  in  the  stomach  is  doubtful.  The 
absence  of  the  acid  in  the  stomach  of  animals  after  a  fast  of  24  hours, 
and  also  in  new-born  animals,  places  some  difficulty  in  the  way  of 
accepting  the  theory,  as  it  cannot  be  supposed  that  diffusion  processes 
stop,  or  that  the  salts  disappear  from  the  blood.  It  was  thought 
interesting,  therefore,  to  investigate  the  question  whether  the  adminis- 
tration of  bromides  and  iodides  caused  the  appearance  in  the  stomach 
of  hydrobromic  and  hydriodic  acids  respectively. 

As  a  preliminary  investigation,  it  was  found  that  by  distilling  bromide 
of  potassium  or  sodium  with  hydrochloric  acid,  no  trace  of  bromine 
was  found  in  the  distillate,  whilst  minimal  quantities  of  hydrobromic 
acid  added  to  hydrochloric  acid  could  be  detected  without  difficulty. 
The  method  adopted  for  detecting  the  acids  in  the  stomach  was  a 
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modification  of  Rabuteau's  (Compt.  rend.,  80,  61).  The  gastric  juice 
was  collected,  in  a  dog  which  had  fasted  24  hours,  by  washing  out  the 
stomach  with  distilled  water  until  the  washings  gave  no  acid  reaction, 
allowing  200  c.c.  of  distilled  water  to  remain  in  the  stomach  30 — 40 
minutes,  and  then  withdrawing  it.  This  turned  methylaniline- violet 
blue ;  it  was  digested  with  freshly  precipitated  quinine  at  60°,  and 
evaporated  to  a  thick  syrup  which  crystallised  on  cooling.  This  was 
dried  over  sulphuric  acid  and  powdered  and  shaken  up  with  pure 
chloroform. 

The  dried  chloroform  residue  was  divided  into  two  parts,  in  one 
portion  the  ash,  and  in  the  other  the  chloride  (as  silver  chloride)  was 
estimated.  Lactic  acid  was  in  all  cases  absent.  The  next  question 
was  whether  this  method  would  avail  to  detect  free  hydrobromic  or 
hydriodic  acids  in  the  presence  of  hydrochloric  acid  and  salts  of  those 
acids  ;  in  artificial  mixtures,  the  silver  precipitate  consisting  of  chloride 
and  bromide  of  silver  was  obtained  by  the  method  just  described  ;  the 
precipitate  was  weighed,  then  heated  in  a  tube  and  a  stream  of 
chlorine  passed  over  it;  from  the  loss  of  weight  so  produced  the 
amount  of  bromide  in  the  mixture  was  calculated.  Experiments  were 
then  performed  in  which  bromide  of  sodium,  bromide  of  potassium, 
and  iodide  of  potassium  were  respectively  given  to  dogs  for  several 
days,  the  animal  was  then  allowed  to  fast  24  hours,  and  the  gastric 
juice  collected  as  described ;  full  details  of  the  analyses  are  given  ; 
they  show  that  after  the  administration  of  bromides  small  quantities 
of  free  hydrobromic  acid,  after  the  administration  of  iodides  small 
quantities  of  free  hydriodic  acid  are  present  mixed  with  free  hydro- 
chloric acid  in  each  case.  W.  D.  H. 

Nutritive  Value  of  Glycerol.  By  L.  Arnschink  (Zeit.  Biol,  23, 
413 — 432). — Several  previous  investigations  have  been  made  to 
determine  the  influence  exerted  by  glycerol  on  the  metabolism  of 
proteids ;  the  general  results  obtained  being  that  small  doses  produced 
no  alteration,  while  large  doses  such  as  those  given  by  Lewin  and 
Tschirwinsky  (Abstr.,  1880,  817)  produced  an  increase  in  the  total 
amount  of  urine,  with  a  slight  rise  also  in  the  total  amount  of  urea 
excreted.  From  these  experiments,  glycerol  does  not  seem  to  effect 
any  saving  in  the  decomposition  of  proteids,  such  as  is  brought  about 
by  other  substances  free  from  nitrogen,  like  fats  and  carbohydrates. 
Scheremetjewski  (Arbeit,  aus  d.  physiol.  Anstalt,  Leipsig,  1869,  194) 
found  that  the  injection  of  2  grams  of  glycerol  into  the  blood-vessels 
of  rabbits  produced  an  increase  in  the  amount  of  carbonic  anhydride 
expired  for  the  space  of  an  hour  after  the  injection. 

The  present  investigation  takes  into  account  the  output  both  of 
nitrogen  and  carbon ;  the  urine,  faeces,  expired  air,  and  perspiration, 
being  analysed  from  a  dog  who  was  fed  on  two  occasions  each  lasting 
three  days,  on  50 — 80  grams  of  glycerol  in  addition  to  200  grams  of 
meat  and  water,  and  these  results  are  compared  with  those  obtained 
when  the  dog  was  fed  on  meat  and  water  alone.  The  results  relating 
to  the  excretion  of  nitrogen  were  as  follows : — 
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Day  of  experi- 

Amount of 
glycerol. 

Daily  amount  of  nitrogen  excreted. 

ment. 

1st  experiment. 

2nd  experiment. 

1,2 
3,4 

5 

6 

7 

none 

50  grams 

80       „ 
none 
none 

6  "85  grams 
7-00      „ 
7-60      „ 
8-16      „ 
8-30      „ 

7  '47  grams 
7-50     „ 
8-05     „ 
8-89     „ 
8-61      „ 

The  increase  with  the  larger  dose  is  seen  to  be  marked  (10 — 20  per 
cent.),  and  to  last  for  the  two  days  following  its  administration.  A 
certain  amount  of  nnchanged  glycerol  was  found  in  the  urine,  but  its 
amount  was  not  proportional  to  the  amount  ingested ;  it  therefore  had 
to  be  estimated  daily.  The  amount  of  carbon  in  the  urine  during  the 
period  when  glycerol  was  given  as  compared  with  that  when  it 
was  not  given,  showed  that  the  increase  during  the  former  period 
was  simply  due  to  the  unchanged  glycerol  present,  and  not  to  any 
other  compound  containing  carbon,  the  result  of  its  decomposition. 
The  fasces  were  also  examined  for  unchanged  glycerol,  and  a  mere 
trace  (0*53  per  cent,  of  the  glycerol  ingested)  was  all  that  was 
found. 

The  next  question  investigated  was  the  effect  of  glycerol  on  the 
laying  on  of  fat.  The  following  table  compares  the  output  of  nitrogen 
and  carbon : — 


Carbon. 

Day. 

Nitrogen. 

Total. 

From  protei'd. 

From  glycerol. 

From  fat. 

1 

6-72 

42-99 

22-04 

20-95 

2 

6-98 

42  15 

22-89 



19-26 

3 

7-08 

45-89 

23-22 

12-93 

9-74 

4 

6-93 

48-28 

22-73 

11-64 

13-91 

5 

7-60 

56-26 

24-93 

21  15 

10-18 

6 

816 

47-14 

26-76 

— 

20-38 

7 

8-30 

41-31 

27-22 

— 

14-09 

That  is  to  say,  the  glycerol  furnishes  a  good  deal  of  the  carbon,  and 
80  economises  the  amount  of  fat  which  undergoes  combustion  ;  a 
similar  table  was  made  as  the  result  of  a  second  experiment. 

Upon  the  data  that  the  combustion  of  1  gram  of  the  carbon  of  fat 
gives  rise  to  12*35  cal.,  of  glycerol  to  11*01  cal.,  and  1  of  the  nitrogen 
of  meat  to  25-95  cal.,  other  tables  to  show  the  heat  value  of  glycerol 
have  been  calculated,  of  which  the  following  is  an  example : — 
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B&j.] 

Cal.  from  N. 

Cal.  from  glycerol. 

Cal.  from  fat. 

Total. 

1 

174-38 

_ 

258  -73 

433  -11 

2 

181-13 

— 

237  -86 

418  -99 

3 

183 -73 

142 -36 

130 -29 

456  -38 

4 

179  -83 

128  -16 

169-69 

477  -68 

5 

197-22 

232-86 

124 -86 

554  -94 

6 

211  -75 

— 

250  -70 

462-45 

7 

215  -38 

— 

173  -02 

388 -40 

This  shows  that  although  the  glycerol  saves  the  combustion  of  fat, 
yet  more  than  an  equivalent  amount  of  glycerol  undergoes  combustion, 
giving  rise  to  an  unnecessarily  large  production  of  heat ;  the  final 
calculation  showing  that  on  the  three  days  of  its  administration,  21, 
41,  and  55  per  cent,  of  it  respectively  underwent  combustion  over  and 
above  that  which  was  necessary  to  compensate  for  the  fat  saved. 

W.  D.  H. 

Addition  of  Sugar  to  Cattle  Foods.  By  T.  Pfeiffer  and  F. 
Lehmann  (5iec?.  Gentr.,  1887,  46 — 60). — These  experiments  were  made 
in  continuation  of  those  of  Henneberg  and  Holdefleiss  (Abstr.,  1885, 
1252;  1886,  727).  Two  sheep  were  fed  on  different  kinds  of  fodder 
for  certain  periods,  and  afterwards  on  a  mixture  containing  a  con- 
siderable proportion  of  sugar ;  the  protein,  fat,  cellulose,  and  mineral 
matters  digested  were  carefully  estimated  in  the  usual  manner ;  the 
conclusion  arrived  at  was  that  the  addition  of  sugar  had  no  influence 
on  the  digestibility  of  the  other  substances.  J.  F. 

Wheaten  Gluten  as  a  Food.  By  A.  Constantinidi  (Zeit.  Biol, 
23,  483 — 455). — This  research  was  undertaken  first  on  dogs  and  then 
on  men,  to  ascertain  the  value  of  wheaten  gluten  as  a  food,  and  con- 
sequently its  use  among  the  poorer  classes  on  account  of  its  cheapness. 
The  following  results  were  obtained  from  a  three  days'  experiment 
on  a  dog,  100  grams  of  the  gluten  with  100  grams  of  fat  being 
given  daily ;  the  intake  of  nitrogen  was  37*44  grams,  the  output 
in  the  urine  352  grams,  and  in  the  faeces  1'3,  a  total  of  36*5. 
Moreover,  some  of  the  nitrogen  in  the  faeces  is  doubtless  derived  from 
the  digestive  juices  and  mucus  secreted  in  the  alimentary  canal. 
3*05  per  cent,  of  the  fat  given  was  all  that  was  left  undigested.  In  a 
second  experiment,  lasting  five  days,  a  gain  of  nitrogen  was  also 
noted,  the  figures  being  as  follows  : — The  intake  of  nitrogen  was 
123'16  grams;  the  output  124*27  grams  (in  the  urine  121*01,  in  the 
faeces  3*26  grams).  The  fat  given  was  all  absorbed  with  the  exception 
of  2*8  per  cent,  of  it  found  in  the  faeces. 

Similar  experiments  were  then  performed  on  the  laboratory  servant, 
who  had  eaten  so  many  kinds  of  food  given  him  by  other  experi- 
menters, that  he  took  this  artificial  mixture  with  relish.  The  food 
given  consisted  of  potatoes,  gluten  (200  grams  daily),  lard,  beer,  common 
salt  and  water,  all  of  which  were  previously  analysed.  The  result 
of  a   three  days'  experiment   was  as   follows : — Intake  of  nitrogen 
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95*091  grams;  output  in  urine  72*25,  and  in  faeces  6*07,  total 
78*32  grams.  The  amount  of  nitrogen  retained  in  the  body  was 
therefore  16*76.  6*4  per  cent,  of  the  nitrogen  given  was  not  absorbed 
from  the  alimentary  canal,  and  25  per  cent,  of  the  fat  given  also 
appeared  in  the  faeces;  of  the  starch  given  only  0*38  per  cent, 
remained  unabsorbed  ;  whereas  the  faeces  contained  78  per  cent,  of 
the  cellulose  contained  in  the  food. 

A  second  research,  lasting  three  days,  was  also  performed,  and  the 
diet  was  the  same  with  the  exception  that  no  gluten  was  given,  and 
the  result  showed  that  the  gain  in  nitrogen  observed  in  the  first 
experiment  was  clearly  due  to  the  gluten ;  in  this  second  experiment 
the  intake  of  nitrogen  being  21*522  grams,  and  the  output  28*67  grams 
(24*47  in  the  urine,  4*2  in  the  faeces).  The  conclusion  is  drawn  that 
this  food  is  an  exceedingly  valuable  one.  W.  D.  H. 

Digestion  in  the  Pig.  By  Ellenberger  and  Hofmeister  (Bied. 
Gentr.,  1886,  833 — 837). — The  pigs,  after  a  hunger  period,  were  fed  with 
oat«,  and  then  killed  in  1,  2,  3,  6,  8,  10,  and  12  hours  after  feeding.  It 
appeared  on  examination  of  the  pig  that  digestion  takes  place  in  two 
or  three  stages.  The  first  and  principal  is  the  amylolytic  digestion, 
when  all  the  starch  is  rendered  soluble  in  1 — 2  hours — simultaneously 
the  lactic  fermentation  commences  when  a  not  inconsiderable  quantity 
of  sugar  is  converted  ;  the  formation  of  methane  was  not  proved.  In 
two  hours,  34  per  cent,  of  the  insoluble  albumin  becomes  soluble.  The 
mucous  membrane  of  the  cardiac  sac,  where  are  located  peculiar  glands, 
contains  a  weak  diastatic  ferment ;  during  the  first  period  the  reaction 
is  alkaline  for  a  short  period  only,  and  as  the  acidity  which  later  on 
appears,  is  due  to  lactic  acid,  the  conversion  of  starch  still  continues. 

The  second  period,  when  starch  is  being  converted  in  the  cardiac, 
and  albumin  in  the  pylorus,  is  of  a  mixed  character,  commencing  at 
the  third  hour,  and  continuing  to  the  ninth  to  twelfth.  There 
appeared  to  be  only  60 — 70  per  cent,  of  water  in  the  stomach. 

The  stomach  is  not  emptied  of  food  until  24  to  36  hours  have 
elapsed  since  feeding,  even  if  the  food  has  been  easily  digestible. 
The  amount  of  acid  present  seems  to  rise  gradually  from  0*002  per 
cent,  to  0*05  per  cent.,  immediately  after  feeding;  to  0*7  in  the 
cardiac  half,  and  to  0*2  in  the  pyloric  half.  As  observed  in  the 
horse,  lactic  acid  is  present  at  first,  then  later  on  hydrochloric  acid 
appears  (8 — 9  hours).  E.  W.  P. 

Amido-compounds  in  the  Animal  System.  By  P.  Bahlmann 
(Bied.  Centr.,  1886,  833). — Asparagine  reduces  the  decomposition  of 
albumin  in  the  bodies  of  rabbits,  sheep,  and  geese,  but  appears  not  to 
have  a  like  effect  in  dogs.  Tyrosine,  taurine,  gnanidine,  and  thio- 
cyanates  in  small  doses  raise  the  decomposition  of  albumin  to  168  per 
cent.,  as  compared  with  the  decomposition  occurring  in  animals  fed 
with  non-nitrogenous  food ;  but  if  leucine  be  substituted  for  a  part  of 
the  asparagine,  the  great  increase  is  very  considerably  modified.  The 
nitrogenous  compounds  in  extract  of  meat  neither  affect  loss  of  albumin, 
nor  increase  the  feeding  value  of  non-nitrogenous  foods. 

E.  W.  P. 
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Pepsin  versus  Animal  Digestion.  By  E.  F.  Ludd  (Amer.  Ghem. 
J.,  8,  433 — 436  ;  compare  Abstr.,  188(5,  646). — It  is  shown  that 
the  artificial  pepsin  digestion  yields  results  which  are  practically  con- 
cordant with  those  obtained  by  animal  digestion,  as  given  in  Knhn's 
tables,  &c.  Armsby's  statement  that  in  a  fodder  over-rich  in  starch 
the  digestibility  of  the  albuminoids  is  decreased,  holds  in  the  case  of 
artificial  pepsin  digestion  ;  and  in  a  compound  ration  the  results  are 
not  the  same  as  with  each  separate  component  of  the  ration. 

H.  B. 

Formates  in  the  Organism.  By  Gr^hant  and  Quinquaud 
(Gompt.  rend.,  104,  437—439). — Experiments  with  dogs  show  that 
when  sodium  formate  is  introduced  into  the  blood  or  the  digestive 
canal,  the  greater  part  is  eliminated  in  the  urine  without  undergoing 
any  alteration.  At  the  same  time,  the  urine  contains  no  excess  of 
carbonates. 

The  organic  liquid  was  acidified  with  sulphuric  acid  and  distilled 
in  a  vacuum  on  a  water-bath.  The  distillate  was  neutralised,  eva- 
porated to  a  small  bulk,  and  the  formate  thus  obtained  was  decom- 
posed with  strong  sulphuric  acid,  and  the  volume  of  evolved  carbonic 
oxide  measured.  Experiments  with  an  aqueous  solution  of  the  formate, 
and  with  urine  to  which  a  known  quantity  of  formate  had  been  added, 
gave  the  necessary  correction.  C.  H.  B. 

Reducing  Substance  in  Diabetic  Urine.  By  H.  Leo  (Ghem. 
Gentr.,  1887,  193 — 194). — In  addition  to  dextrose,  the  author  has 
isolated  from  diabetic  urine  a  reducing  substance  which,  after  being 
purified  from  dextrose  by  repeated  treatment  with  barium  hydroxide 
in  methylic  alcohol  solution,  is  obtained  as  a  bright-yellow  syrup. 
Its  aqueous  solution  has  a  strong  left-handed  rotation,  [a]u  being 
—  26*07°;  it  is  not  fermented  by  yeast,  even  after  being  boiled 
with  hydrochloric  acid,  and  it  has  the  composition  C6H12O6.  Its 
reducing  power  is  very  much  less  than  that  of  dextrose.  The  author 
suggests  that  this  substance  can  be  determined  in  diabetic  urine  by 
taking  the  reducing  power  and  optical  activity  of  the  urine,  removing 
the  dextrose  by  fermentation,  and  again  determining  these  constants. 

G.  H.  M. 

Creatinine  in  Urine.  By  P.  Geocco  (Ghem.  Gentr.,  1887,  17 — 
18). — The  author  has  modified  Neubauer's  method  for  the  determina- 
tion of  creatinine  as  follows  :  During  the  24  hours'  collection  of  the 
sample  the  urine  must  be  kept  acid,  if  necessary,  by  the  addition  of 
acetic  acid,  and  if  possible  must  be  immersed  in  ice,  otherwise  a  little 
creatinine  may  be  converted  into  creatine.  An  excess  of  acid  is 
removed  by  the  addition  of  milk  of  lime.  The  urine  is  then  neutra- 
lised with  lime,  calcium  chloride  added,  and  the  mixture  evaporated  ; 
the  reaction  should  be  either  neutral  or  feebly  acid.  If  the  acidity  is 
due  to  a  mineral  acid,  great  care  is  necessary,  and  it  is  advisable  to  add 
sodium  acetate  to  the  alcoholic  extract  of  the  syrupy  residue  in  order 
to  replace  it  by  acetic  acid.  It  is  better,  however,  to  entirely  dispense 
with  the  use  of  mineral  acid  and  use  only  acetic  acid.  The  alcoholic 
solution,  to  which  zinc  chloride  is  to  be  added,  must  contain  free 
acetic  acid,  in  order  to  prevent  the  precipitation  of  zinc  oxide.      On 
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the  other  hand  too  much  acetic  acid  prevents  the  precipitation  of  the 
creatinine  zinc  chloride.  If  necessary,  the  alcoholic  extract  should, 
be  decolorised  with  animal  charcoal  before  acidification.  It  is  better 
to  cool  the  solution  with,  ice  before  adding  the  zinc  chloride.  The 
precipitated  creatinine  zinc  chloride  should  always  be  submitted  to  a 
microscopic  examination  with  a  high  power. 

With  the  aid  of  this  method,  the  author  has  determined  the  amount, 
of  creatinine  in  normal  and  pathological  urine.  In  childhood  and 
old  age,  human  urine  contains  Jess  creatinine  than  in  middle  age.  In 
infants  fed  with  an  entire  milk  diet  it  does  not  always  occur,  but, 
contrary  to  Hofmann's  statement,  it  is  sometimes  found  in  small 
quantities  during  the  first  months  of  life.  The  amount  of  creatinine 
increases  with  a  diet  of  animal  food,  and  decreases  on  fasting  or  with 
a  vegetable  diet.  With  increased  bodily  work,  the  author  found,  con- 
trary to  Hofmann,  that  the  secretion  of  creatinine  through  the 
kidneys  is  increased.  For  the  influence  of  various  diseases  on  the 
secretion  of  creatinine  in  the  urine,  the  original  must  be  consulted. 

G.  H.  M. 

Behaviour    of   Quinol  with   Urine   and    Urea.     By  A.  N. 

Anraeff  (Vrach,  1887,  230— 232).— The  author  finds  that  quinol 
prevents  the  alkaline  fermentation  of  urine,  an  addition  of  2  per  cent, 
keeping  urine  without  apparent  change  either  to  the  eye  or  to  test- 
paper  for  25  days.  1  per  cent,  prevented  it  from  becoming  acid  or 
giving  off  an  ammoniacal  odour,  the  reaction  being  neutral. 

Quinol  decomposes  urea,  the  solution  becoming  more  and  more 
tawny  in  colour ;  the  amount  of  decomposition  produced  by  quinol  is 
proportional  to  the  quantity  of  urea  present.  Thus  solutions  of  urea 
containing  I,  2,  and  3  per  cent,  of  urea  showed  a  loss  respectively  of 
1,  0*5,  and  0*2  per  cent,  of  the  urea  present  when  kept  for  24  hours 
without  admixture ;  solutions  of  like  strength  to  which  1  per  cent,  of 
quinol  had  been  added,  showed  losses  of  17,  19,  15,  and  13'25  percent, 
of  the  urea  present.  It  is  suggested  that  quinol  acts  like  acids  on 
urea,  decomposing  it  into  ammonia  and  carbonic  anhydride,  but  at 
the  same  time  forming  a  new  combination  with  the  former,  which  is 
not  readily  decomposed  by  sodium  hypobromite.  This  theory  would 
account  for  the  deticiency  of  nitrogen  always  observed  when  solutions 
of  urea  containing  quinol  are  analysed. 

Quinol  was  found  in  the  urine  by  Mering  after  the  administration  of 
arbutin  (Archiv.  f.  die  gesammte  Physiol.^  1877,  62,  276J,  and  after 
taking  phenol  by  Baumann  and  Preusse  (Abstr.,  1879,  814). 

T.  M. 

Aniline  Poisoning.  By  F.  Mcller  (Ohem.  Centr.,  1887,  193).— 
Unchanged  aniline  was  found  in  the  urine  of  a  person  poisoned  with 
aniline  ;  the  urine  reduced  Fehling's  solution,  but  did  not  rotate 
polarised  light.  Free  sulphuric  acid  was  present  in  small  quantity 
(475  mgrms.  in  100  c.c),  and  combined  sulphuric  acid  in  large  quan- 
tity (76"1  mgrms.  in  100  c.c).  A  portion  of  the  concentrated  urine, 
when  boiled  with  strong  hydrochloric  acid,  neutralised  with  sodium 
hydroxide  and  extracted  with  ether,  gave  an  ethereal  extract  which, 
when   tested,   showed  the  blue  indophenol  reaction.      The  ethereal 
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extract  of  the  unboiled  urine  did  not  give  this  reaction ;  therefore  the 
aniline  must  have  been  secreted  as  paramidophenyl  sulphate.  The 
striking  resemblance  ^vhich  patients  who  have  been  treated  with  anti- 
febrin  show  to  persons  poisoned  with  aniline  led  the  author  to 
examine  the  urine  in  each  case.  In  both  cases  methasmoglobin  is 
found  in  the  blood.  Aniline  does  not  occur  in  the  urine  of  patients 
treated  with  antifebrin,  but  by  the  above  treatment  it  shows  the  indo- 
phenol  reaction.  Combined  sulphuric  acid  is  also  present.  The 
author  therefore  concludes  that  antifebrin  is  secreted  in  the  urine  in 
the  same  form  as  aniline,  that  is,  as  paramidophenyl  sulphate.  This 
can  be  tested  for  by  boiling  a  little  urine  with  one-fourth  its  volume 
of  strong  hydrochloric  acid,  adding  a  few  c.c.  of  a  3  per  cent,  phenol 
solution,  and  then  some  drops  of  a  chromic  acid  solution.  If 
paramidophenol  is  present,  the  liquid  becomes  red  and  changes  to 
blue  on  addition  of  ammonia.  G.  H.  M. 

Toxic  Action  of  Colchicine.  By  A.  Mai  ret  and  Combemale 
{Gomp.  rend. J  104,  439 — 441). — Experiments  with  dogs  and  cats 
show  that  colchicine  behaves  as  an  irritant  poison  and  attacks  all  the 
organs,  but  especially  the  digestive  canal  and  the  kidneys.  The 
action  is  more  rapid  when  the  drug  is  injected  hypodermically  than 
when  it  is  introduced  into  the  stomach.  In  the  first  case  the  minimum 
fatal  dose  is  0"000571  gram  per  kilo,  of  body-weight ;  in  the  second 
case,  0"00125  per  kilo.  Details  of  the  symptoms  are  given  in  the 
original  paper. 

Colchicine  is  eliminated  by  various  secretions  and  chiefly  in  the 
urine,  but  the  elimination  is  very  slow,  and  therefore  colchicine  may 
behave  as  a  cumulative  poison  if  administered  in  minute  quantities 
at  not  too  great  intervals.  C.  H.  B. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Liberation  of  Nitrogen  from  its  Compounds,  and  the  Acqui- 
sition of  Atmospheric  Nitrogen  by  Plants.  By  W.  O.  Atwater 
{Amer.  Chem.  J.,  8,  398—420 ;  compare  Abstr.,  1885,  1005,  and  this 
vol.,  p.  292). — The  conclusions  arrived  at  are — (1.)  During  the 
growth  of  peas,  nitrogen  is  in  most  cases  acquired  from  the  air,  but 
in  some  few  cases  where  the  conditions  of  growth  are  abnormal,  there 
is  either  no  gain  in  nitrogen  or  there  is  a  slight  loss.  This  loss  is  to 
be  explained  by  the  evolution  of  free  nitrogen  from  the  nutriment, 
or  from  the  seeds  and  plants  during  germination  and  growth ;  it  is 
probably  a  constant,  and  may  cause  considerable  error  in  all  the 
experiments.  (2.)  Boussingault  has  found  the  amount  of  atmospheric 
nitrogen  absorbed  to  be  very  small,  but  in  his  experiments  the  plants 
were  not  normally  nourished,  and  probably,  therefore,  were  less  able 
to  resist  the  action  of  denitrifying  ferments,  or  to  absorb  nitrogen 
from  the  air.     (3.)  Numerous  experiments  have  shown  a  slight  gain 
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or  loss  of  nitrogen  during  germination  and  growth,  but  tlie  failure  of 
an  experiment  to  show  the  acquisition  of  nitrogen  from  the  air  proves 
the  non-assimilation  of  atmospheric  nitrogen  only  on  condition  of  the 
further  proof  that  no  nitrogen  was  liberated,  whilst  a  gain  actually 
observed  is  positive  proof  that  nitrogen  is  assimilated  either  directly 
by  the  plants  or  indirectly  through  the  medium  in  which  the  roots 
developed.  (4.)  The  liberation  of  nitrogen  appears  to  be  due,  in 
some  cases,  if  not  in  all,  to  ferments,  and  it  is  to  be  noticed  that  in 
nearly  all  the  experiments  in  which  no  gain  of  nitrogen  has  been 
observed  the  plants  have  been  ill  fed,  or  the  nutritive  solutions  have 
been  very  concentrated,  or  other  conditions  have  been  abnormal. 
(5.)  The  way  in  which  the  nitrogen  is  acquired  is  still  a  matter  of 
doubt.  (6.)  The  experiments  of  Boussingault,  and  of  Lawes,  Gilbert, 
and  Pugh  which  have  given  the  strongest  evidence  against  the  fixation 
of  free  nitrogen  by  plants  are  possibly  affected  by  the  loss  of  nitrogen 
already  referred  to,  by  the  exclusion  of  the  action  of  electricity  and 
of  microbes,  and  by  the  fact  that  the  plants  were  also  for  the  most 
part  poorly  fed.  (7.)  In  the  author's  experiments,  ignited  sea-sand 
was  used  for  growing  the  plants  in,  and  hence  it  is  probable  that  the 
plants  themselves  and  not  the  soil  are  factors  in  the  acquisition  of 
atmospheric  nitrogen.  (8.)  Lawes,  Gilbert,  and  Warington  have 
shown  the  great  probability  that  the  legumes,  which  appear  to  possess 
in  high  degree  the  power  of  obtaining  nitrogen  from  natural  sources, 
induce  the  action  of  nitrifying  ferments  by  which  the  inert  nitrogen  of 
the  soil  is  made  available.  It  is  equally  conceivable  that  the  same 
plants  and  others  may  favour  the  action  of  nitrogen-fixing  micro- 
organisms. H.  B. 

The  Functions  of  Chlorophyll.  By  A.  Nagamatsz  (Chem.  Centr., 
1887,  163 — 164). — The  behaviour  of  leaves,  when  immersed  in  an 
aqueous  solution  of  carbonic  anhydride,  depends  on  whether  the  water 
thoroughly  wets  them,  or  whether  they  remain  covered  by  a  thin  film 
of  air.  In  the  former  case  no  starch  is  formed,  in  the  latter  a  great 
deal. 

The  slight  thickness  of  the  chlorophyll-bearing  layer  in  leaves 
and  other  assimilating  organs,  coupled  with  the  fact  that  light  which 
has  been  filtered  through  a  chlorophyll  solution  possesses  in  a  very 
slight  degree  only  the  power  of  causing  the  leaves  of  aquatic  plants 
to  separate  oxygen,  makes  it  probable  that  light,  which  has  passed 
through  an  assimilating  leaf,  no  longer  possesses  the  power  of  causing 
assimilation  in  a  second  leaf.  Direct  experiments  showed  that  sun- 
light which  had  passed  through  a  layer  of  chlorophyll- containing 
tissue  less  than  0*2  mm.  thick,  was  completely  deprived  of  the  power 
of  causing  assimilation.  Etiolated  leaves  do  not  possess  the  power 
of  producing  starch.  G .  H.  M. 

Influence  of  Ozone  on  Germination.  By  A.  Vogel  (Bied. 
Centr.,  1887,  142). — Strongly  ozonised  air  seems  to  have  no  harmful 
influence  on  the  germination  of  seeds.  Milk  and  meat  can  be  kept 
for  a  longer  time  in  ozonized  air,  without  change,  than  in  ordinary 
air.  E.  W.  P. 
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Formation  of  Sugar  in  Grapes.  By  Mullee  (Ann.  Agronom., 
13,  88—91;  from  Bot.  Gentralhl.,  27,  116).— The  author  gives  a 
resume  of  some  of  the  principal  results  of  researches  on  this  subject 
which  have  been  published  at  the  various  Conferences  of  Yiticultnrists 
since  1876.  The  sugar  in  the  grape  is  a  transformation  product  of 
starch  formed  in  the  leaves,  and  the  green  grape  itself  takes  little  or 
no  part  in  its  formation ;  individual  grapes  of  a  cluster  ripen  normally 
when  protected  from  the  lisrht.  Assimilation  in  the  grape  itself  is 
never  active  enough  to  mask  respiration.  The  starch  formed  in  the 
leaves  exposed  to  light  disappears  completely  when  they  are  placed  in 
darkness  for  two  days.  Again  placed  in  the  light  a  new  formation 
of  starch  can  be  detected  after  three-quarters  of  an  hour.  100  grams 
of  leaves  (Risling)  destroy  by  respiration  alone  3 — 4  grams  sugar  in 
24  hours.  The  migration  of  the  reserve  materials  depends  essentially 
on  the  temperature  ;  the  higher  this  is  the  more  rapidly  do  they  find 
their  way  through  the  tissues  and  towards  the  fruit,  the  action  being 
most  rapid  at  30°.  The  diminution  of  acidity  is  not  explained  by 
neutralisation  of  the  acid,  but  by  the  relation  of  acid  production  to 
respiration.  The  more  energetic  the  oxidation  of  the  sugar,  the  more 
acid  will  be  formed;  the  acid  already  formed  is  further  oxidised, 
ultimately  to  carbonic  anhydride  and  water.  In  the  ripe  grape,  the 
intensity  of  metamorphosis  and  the  production  of  acid  diminish 
together. 

To  ensure  the  maximum  production  of  sugar,  as  many  leaves  as 
possible  must  be  left  on  the  vine ;  there  is  no  practical  limit  to  this 
except  the  shade  produced  by  too  many  leaves.  The  following  table 
shows  the  effect  of  leaving  2,  4,  6,  or  all  the  leaves  on  the  twig  below 
each  bunch  of  grapes  : — 


Weight 

Q.uantity 

Acid 

Sugar 

Sugar 

of 

of 

per 

per 

m 

grapes. 

must. 

1000. 

cent. 

kilos. 

kilos. 

litres. 

1.  Two  leaves  left 

35-39 

22-15 

13-6 

16-72 

3-703 

2.  Four  leaves  left. .  . . 

37  07 

22-26 

13-5 

16-95 

3-774 

3.  Six  leaves  left   .... 

35  02 

22-23 

15-2 

17-36 

3-860 

4.  All  leaves  left  .... 

38-66 

24-16 

12-2 

17-76 

4-315 

There  is  thus  less  sugar  and  more  acid  when  the  leaves  are  removed. 
The  grapes  are  less  mature,  and  less  laevulose  is  formed : — 


Dextrose. 

I.  Two  leaves  left 8-34 

II.  All  leaves  left 8-68 


Lsevulose. 

8-38 

918 
J.  M.  H. 


M. 


Presence  of  Cinnamic  Acid  in  Plants  of  the  Ericaceae  Family. 

By  F.  J.  EiJKMAN  {Bee.  Trav.  Chim.,  5.  297— 298).— From  the  leaves 
of  the  Enkianthus  Japonicus,  an  ornamental  plant  in  Japanese  gardens, 
the  author  has  extracted  by  means  of  chloroform  a  crystalline  sub- 
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stance,  proved  by  analysis  and  physical  properties  to  be   cinnamic 
acid.  V.  H.  y. 


Composition  of  Lupines.  By  Troschke  (Bied.  Centr.,  1887,  101 
— 103). — The  following  tables  show  the  composition  of  blue,  yellow, 
and  white  lupines,  also  of  Lupine  cruiJcshankii  at  four  different 
periods  of  growth,  namely :  I,  when  main  stems  began  to  bloom ; 
II,  main  stem  in  full  bloom ;  III,  blooming  of  side  shoots ;  IV,  com- 
plete formation  of  all  shoots  : — 

Period  I. 


L.  cruikshanML 

Yellow. 

White. 

Blue. 

Ash 

6-57 
26-36 

3-99 
22-06 
41-02 

5-92 
31-51 

3-18 
17-93 
39-46 

7-13 
29-79 

306 
17-79 
38-06 

7-74 

Fibre  . . , , 

26-87 

Pat 

3-33 

Albuminoids  .......* 

20-88 

Non-nitrogenous  extractiye  . . 

41-18 

Period  II. 


L.  cruikshankii. 

Yellow. 

White. 

Blue. 

Ash 

5-84 
28-81 

3-57 
21-18 
40-60 

5-81 
31-10 

3-58 
18-13 
41-38 

6-79 
31-97 

2-94 
15-79 
42-51 

6-41 

J-ibre  

30-60 

Fat 

3  01 

A  IhrnninnVrla      .- 

17  99 

Non-nitrogenous  extractive  . . 

41-99 

Period  III 


L.  cruikshankii. 

Yellow. 

White. 

Blue. 

Aaji 

5-30 
38-89 

3-23 
19  19 
33-59 

5-87 
35-51 

2-47 
19-69 
36-46 

6-82 
31-53 

3-22 
15-01 
43-42 

616 

Fibre   

31  16 

Pat            

2-89 

16-69 

Non-nitrogenous  extractive  . . 

43  10 

Period  IV. 


L.  cruikshankii. 

Yellow. 

White. 

Blue. 

Ash 

5-04 
38-95 

3  02 
18-10 
34-89 

5-20 
37-67 

1-77 
17-15 
38-21 

5-78 
37-24 

1-80 
15-78 
39-40 

5-38 

Fibre  

32-62 

Fat 

2-34 

16-94 

Non-nitrogenous  extractive  . . 

42-72 
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The  t6tal  amount  of  the  ash  and  albuminoids  as  produced  by  100 
plants  shows  that  the  blue  lupine  is  vastly  inferior  to  any  of  the 
others,  that  the  white  during  the  first  period  is  the  best,  but  that 
L.  cru{k<iha7iJcn,  other  things  considered,  is  the  best,  although  it  is 
more  easily  affected  by  low  temperatures.  E.  W.  P. 

Composition  of  the  Inner  Brown  Skin  of  the  Earth-nut. 

By  J.  KoNiG  {Bied.  Gentr.,  1887,  141). — This  substance  contains 
water,  9'01  per  cent. ;  albuminoids,  12*68 ;  fat,  11*76  ;  non-nitro- 
genous matter,  20*46;  fibre,  34-90  ;  ash,  11-19.  The  author  considers 
the  price  usually  charged  for  this  substance  (5*4  marks  per  centner.) 
too  high ;  being  indigestible,  its  price  ought  to  be  3  marks. 

E.  W.  P. 

Effects  of  Thiocyanates  on  Vegetation  and  Fermentation. 
By  E.  Mbusel  {Bied.  Gentr.,  1887,  QQ — 69). — The  presence  of  thio- 
cyanate  in  ammonium  sulphate  has  been  proved  by  various  observers 
to  be  injurious  to  vegetation,  but  exhaustive  experiments  on  the  sub- 
ject have  not  hitherto  been  made.  The  author  gives  the  results  of  his 
observations. 

Seeds  lose  their  power  of  germination  when  steeped  in  a  -^  or  ;J:  per 
cent,  solution  of  ammonium  thiocyanate ;  they  rapidly  swell,  and  in 
the  case  of  wheat  the  husks  burst ;  the  microscopic  appearance  of  the 
seeds  is  unaltered.  Potassium,  ammonium,  barium,  calcium,  and 
magnesium  thiocyanates  immediately  convert  potato  and  other 
starches  into  pastes  when  preserved  in  20  per  cent,  solutions,  the 
rapidity  of  action  depending  on  concentration.  The  paste  so  pro- 
duced was  almost  transparent,  similar  in  appearance  to  that  produced 
by  weak  potash  solution.  Sodium  and  calcium  chlorides,  in  presence 
of  thiocyanates,  yield  a  starch-paste  from  which  when  treated  with 
alcohol  a  substance,  "  fraktose,"  is  precipitated,  insoluble  in  water. 

The  albumin  of  beet  juice  is  coagulated  by  thiocyanates,  but  that  of 
cereals  is  dissolved ;  egg  albumin  is  coagulated  ;  blood  serum,  with 
5  to  10  or  15  per  cent,  solution  of  ammonium  thiocyanate,  acquires  an 
acid  reaction,  and  after  a  time  becomes  a  transparent  jelly,  which 
yields  a  soluble  and  an  insoluble  albumin  when  treated  with  water. 
The  effect  on  the  skin  of  animals  is  to  swell  them  considerably  more 
than  other  reagents,  but  to  leave  the  texture  unaltered.  After  a  time 
the  skin  again  contracts,  becomes  elastic,  and  resembles  india-rubber. 
This,  however,  does  not  occur  in  acid  solutions.  J.  F. 

Grain  of  Holcus  Sorgho.  By  Bordas  (Gompt.  rend.,  104,  300 
— 802). — Sorghum  is  now  somewhat  largely  cultivated  in  the  districts 
of  Vaucluse  and  Le  Gard.  The  grain  as  ordinarily  gathered  con- 
tains 40  per  cent,  of  starch,  and  this  proportion  would  in  all  proba- 
bility increase  to  50  per  cent,  if  the  grain  were  allowed  to  ripen  on 
the  plant.  100  kilos,  of  grain  were  found  to  yield  26  litres  of  alcohol 
of  33°,  with  a  good  flavour.  The  hydration  of  the  grain  is  best  effected 
by  the  action  of  diastase,  and  not  by  the  action  of  acids,  since  in  the 
latter  case  the  residue  cannot  be  used  as  cattle  food. 

The  grain  is  steeped  in  water  for  two  or  three  days  to  remove  the 
husk,  then  bruised,   treated  with  the  smallest  possible  quantity  of 
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water,  and  maintained  at  60°,  when  hydration  is  soon  complete.  Hot 
water  is  gradually  added  until  the  temperature  rises  to  about  70°,  the 
liquid  is  allowed  to  stand  for  two  or  three  hours,  and  is  then  treated 
with  beer  yeast;  when  the  fermentation  is  complete,  the  waste  is 
distilled.  C.  H.  B. 


Cider  Ash.  By  G-.  Lechartier  (Gompt.  rend.,  104,  336—338).— 
The  ash  left  by  cider  varies  from  I'T  to  4-9  grams  per  litre  according 
to  the  district  in  which  the  apples  are  grown.  In  all  cases,  from  80  to 
92  per  cent,  of  the  ash  is  soluble  in  water,  and  the  soluble  portion  con- 
sists almost  entirely  of  potassium  salts  ;  the  potassium  doubtless  exists 
in  the  cider  in  combination  with  organic  acids.  The  composition  of 
the  ash  from  one  litre  of  the  cider  from  various  districts  is  given  in 
the  following  table : — 

Insoluble  Portion. 


Manche. 

Orne. 

Eure. 

lUe-et- 
Vilaine. 

SiOa 

0-010 
0-039 
0-042 
0-080 
0-015 

0-007 
0-080 
0  074 
0-038 
0-013 

0-007 
0-106 
0-090 
0-089 
0-020 

0-017 

p„o, 

0-081 

CaO   

0  050 

MgO  . . 

FeaOg  and  AI2O3 

0-037 
0-017 

Total 

0-186 

0-212 

0-312 

0-202 

Soluble  Portion. 


Manche. 

Orne. 

Eure. 

Ille-et- 
Yilaine. 

CI 

0-020 
0-065 
0  117 
0-397 
1-113 
0-021 

0-014 
0-063 
0-046 
0-615 
1-465 
0-014 

0  -006 
0-050 
0-135 
0-464 
1-302 
0-018 

0-024 

SOh 

0-145 

p,0^ 

0  149 

CO 

0-289 

K06  

0  970 

NajO 

0-020 

Total 

1-733 

2-217 

1-975 

1  -597 

Apples  yield  from  90  to  95  per  cent,  of  their  weight  of  must,  which 
contains  the  greater  part  of  the  potassium  salts  existing  in  the  fruit, 
whilst  the  g^reater  part  of  the  calcium  salts  remains  behind  in  the  marc. 

The  quantity  of  ash  obtained  from  apples  themselves  varies  from 
2*105  to  4*47  grams  per  kilo.,  but  the  composition  of  the  ash  is  always 
of  the  same  general  character,  about  80  per  cent,  being  soluble  in 
water.  The  amount  of  phosphoric  anhydride  varies  from  7'6  to  16-0 
per  cent. ;   of  potassium  oxide  from  44-0  to  58-0  per  cent. ;  of  calcium 
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and  magnesium  oxides  from  73  to  14"0  per  cent.  The  presence  of 
a  large  quantity  of  calcium  compounds  in  the  soil  has  no  sensible 
effect  on  the  proportion  of  calcium  in  the  apples,  the  amount  and  com- 
position of  the  ash  being  practically  the  same  whether  the  soil  is 
calcareous,  granitic,  or  schistose. 

The  wood  and  leaves  of  the  apple  tree  leave  about  2  per  cent,  of 
ash,  about  50  to  75  per  cent,  of  which  is  insoluble  in  water,  and  con- 
sists mainly  of  calcium  and  magnesium  phosphates  and  carbonates. 
The  soluble  part  of  the  ash  contains  no  phosphoric  acid. 

C.  H.  B. 

Silage  of  Maize.  By  B.  Schulzb  (Bied.  Centr.,  1887,  96—98). 
Comparison  of  the  analyses  of  fresh  green  maize  plants,  and  of  the 
same  when  siloed. 

Silage  of  Vegetable  Matter.  By  B.  Schulze  {Bied.  Centr., 
1887,  98 — 101). — With  the  view  of  ascertaining  the  influence  of  the 
amount  of  water  present  on  the  quality  of  silage,  hay  was  wetted  with 
different  quantities  of  water,  and  then,  after  fermentation  had  occurred, 
analysed.  It  then  appeared,  as  shown  in  the  tables  of  analyses  given, 
that  the  more  water  there  was  present  the  greater  was  the  loss  of 
carbohydrates  and  crude  fibre.  The  albuminoids  were  less  altered 
than  was  expected,  but  this  the  author  attributes  to  the  albumin  being 
dry,  and  therefore  less  easily  attacked  by  the  water.  The  second  set 
of  experiments  was  undertaken  with  the  object  of  ascertaining  the 
influence  of  time  on  the  quality  of  silage,  the  examinations  being 
made  bimonthly.  It  appeared  that  the  carbohydrates  and  cellulose 
were  most  affected  in  the  first  six  months,  the  loss  which  occurred  in 
the  second  half  year  being  much  less  ;  the  albumins  were  most  affected 
during  the  second  half  year ;  the  ether  extractive  was  gradually  and 
continuously  reduced.  E.  W.  P. 

Diffusion  Residues.  By  Marcker  (Bied.  Centr.,  1887,  104—106). 
— These  residues  from  the  sugar  factories  are  treated  with  milk  of 
lime  when  being  made  up  into  "sections."  This  process,  together 
with  the  subsequent  pressing,  reduces  the  value  of  the  sections  as 
food,  to  the  extent  of  6"12  per  cent,  dry  matter  and  5"92  per  cent, 
nitrogen,  due  in  part  to  compounds  found  in  the  liquid  which  runs  from 
the  presses.  The  amount  of  lime  generally  present  varies  from  1*25 
to  4' 5  per  cent,  of  the  dry  matter,  and  of  this  4  per  cent,  about  2  per 
cent,  is  in  the  form  of  carbonate ;  but  this  large  addition  of  lime  to 
the  food  of  animals  (sheep  at  least)  seems  to  have  no  harmful 
influence  on  them.  It  is  shown  that  by  reason  of  the  neutralisa- 
tion by  the  lime  of  the  acids  produced  during  fermentation,  they 
sometimes  do  not  keep  as  well  as  if  lime  were  absent.  It  is  advisable, 
therefore,  to  dry  them  in  warm  chambers,  so  as  to  leave  only  15  per 
cent,  of  water  in  them.  E.  W.  P. 

Influence  of  the  Physical  Properties  of  a  Soil  on  the  Amount 
of  Free  Carbonic  Anhydride  present.  By  E.  Wollny  (Bied. 
Centr.,  1886,  806 — 812). — The  soil  under  examination  was  placed  in 
wooden  boxes  1  metre  square  and  25  cm.  deep,  and  inclined  to  the 
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south  at  an  angle  of  10°,  20°,  and  30°  respectively.  An  iron  tube 
pierced  with  holes  was  sunk  in  the  soil  so  that  the  air  could  be  with- 
drawn by  its  means.  In  another  series  of  experiments,  like  boxes  were 
placed  facing  the  four  cardinal  points  at  angles  of  15°  and  30°.  The 
carbonic  anhydride  was  estimated  by  Pettenkofer's  method.  During 
the  three  years  that  these  experiments  lasted  (April — September), 
it  was  found  that  an  inclination  of  20°  was  most  conducive  to  the 
formation  of  carbonic  anhydride,  but  as  the  quantity  of  gas  pro- 
duced was  so  small,  it  was  decided  in  1883  to  add  600  grams  of  horse- 
dung  to  the  soil,  and  also  to  add  another  set  of  boxes,  in  the  soil  of 
which  grass  was  sown.  The  results  confirmed  those  previously 
obtained,  and  in  addition  showed  that  less  carbonic  anhydride  was 
evolved  from  grass-sown  soil  than  from  that  which  was  bare.  As 
regards  those  boxes  exposed  to  the  north,  south,  east,  and  west,  it 
appears  that  a  southerly  exposure  produces  most  decomposition,  a 
northerly  least,  as  warmth  and  moisture  are  the  factors  which  regulate 
decomposition.  These  experiments  further  show  that  a  northerly 
aspect  in  dry  weather  is  productive  of  most  carbonic  anhydride,  but  in 
wet  weather,  when  the  soil  is  thoroughly  moist,  then  the  south  aspect 
is  most  effectual  in  producing  decomposition. 

It  is  well  known  that  dark  soils  are  warmer  than  the  lighter 
coloured,  consequently  it  was  to  be  supposed  that  the  darker  soil 
would  produce  more  carbonic  anhydride.  In  support  of  this  theory, 
humous  calcareous  sand  was  placed  in  cylinders  O'l  sq.  m.  diameter, 
some  of  the  soil  being  darkened  on  the  surface  by  powdered  coal, 
whilst  the  rest  was  whitened  by  an  admixture  of  coarsely  powdered 
marble.  Contrary  to  expectation,  the  dark  soil  proved  poorer  in  gas 
than  the  light.  The  author  explains  this  result  by  stating  that  more 
water,  an  important  factor  of  decomposition,  was  evaporated  from  the 
dark  soil,  consequently  in  wet  weather  dark  soils  would  be  richest  in 
carbonic  anhydride. 

The  air  contained  in  the  ridges  of  a  potato  and  maize  field  was 
found  to  be  poorer  in  carbonic  anhydride  than  the  air  drawn  from  the 
furrows,  because  although  in  the  ridge  decomposition  proceeds  more 
rapidly  than  in  the  flat,  yet  the  carbonic  anhydride  is  removed  more 
rapidly  by  wind  and  diffusion. 

The  quantities  of  carbonic  anhydride  found  in  soils  containing  like 
amounts  of  organic  matter  vary  with  the  coarseness  of  the  grain, 
the  finer  the  grain  the  greater  the  percentage,  because  the  gas  can 
more  readily  pass  out  into  the  atmosphere  if  produced  in  a  coarse- 
grained soil. 

The  percentage  of  carbonic  anhydride  increases  with  depth  of 
soil. 

The  diffusion  of  carbonic  anhydride  through  layers  of  soil  of 
various  characters  is  dependent  on  the  character  of  the  grain,  dif- 
fusing with  the  greatest  difficulty  into  the  tine-grained  earth. 

Finally,  earth  shaded  by  growing  plants  (grass)  contains  less  car- 
bonic anhydride  during  warm  weather  than  bare  soil,  and  this  again 
less  than  soil  which  is  covered  by  dead  plants  (straw)  ;  in  fact  the 
experiments  show  that  the  percentage  is  trebled  by  a  layer  of  straw 
2*5  cm.  thick  as  compared  with  grass  land  ;  moreover,  as  the  layer  of 
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straw  increases,  so  does  the  percentage  of  free  gas.  The  conclusions 
which  may  be  drawn  from  these  last  observations  are  that  the  thicker 
the  crop  stands  on  the  land  the  poorer  will  be  that  land  in  free  car- 
bonic anhydride,  because  the  temperature  and  the  moisture  are  lower 
than  those  of  a  bare  soil,  consequently  manures  which  increase  the 
growth  of  the  crop  reduce  the  percentage  of  free  gas.  Further,  the 
amount  of  gas  found  in  the  air  of  a  soil  must  not  be  considered  as  a 
measure  of  the  intensity  of  decomposition  occurring  in  soils,  nor  of 
the  quantity  of  organic  matter  present  if  the  surfaces  are  different. 

E.  W.  P. 
Nature  of  Nitrogenous  Organic  Matter  of  Soils.  By  R. 
Warington  (Ghem.  Neius,  55,  27 — 28). — In  the  author's  experiments, 
indications  of  a  very  small  quantity  of  soluble  amide  were  obtained  in 
the  aqueous  extract  of  a  soil  rich  in  nitrogen.  The  soil  had  been 
manured  annually  for  the  last  38  years  with  farmyard  manure ;  it 
contained  when  dry  0'189  per  cent,  of  nitrogen.  The  same  sample  of 
soil,  after  treatment  with  potassium  carbonate,  yielded  an  extract  which 
did  not  contain  amide  bases  or  acids  soluble  in  ether,  but  on  treating 
the  acidified  extract  with  phosphotungstic  acid  it  gave  a  precipitate 
containing  nitrogen  (compare  Loges,  Abstr.,  1886,  96).  In  further 
experiments  it  is  shown  that  cold  hydrochloric  acid  removes  from 
both  surface-  and  sub-soils  considerable  amounts  of  nitrogenous 
organic  matter,  the  amount  increasing  with  the  strength  of  the  acid 
and  duration  of  contact.  Even  when  the  same  soil  was  treated  four 
times  successively  there  was  no  apparent  exhaustion  of  this  nitro- 
genous matter.  Ammonia  was  found  in  the  first  extracts,  but  not 
sought  for  in  the  others.  The  strongest  acid  employed  contained 
5  vols,  of  hydrochloric  acid  solution  per  cent.  Reference  is  made  to 
Baumann  (this  vol.,  p.  82 — 84)  and  to  Berthelot  and  Andre  (ibid., 
293—294).  The  results  obtained  by  JuKe  (Abstr.,  1884,  1413— 
1416)  seem  to  indicate  the  synthesis  of  some  such  amides  as  those  ob- 
served by  Berthelot  and  Andre  (loc.  cit.).  D.  A.  L. 

Decomposition  of  Organic  Matter  in  Soils.  By  E.  Wollny 
(Bied.  Gentr.,  1887,  1 — 11). — The  changes  which  take  place  during 
the  decomposition  of  organic  matters  used  as  fertilisers,  show  many 
points  of  interest.  The  fertility  of  soils  depends  much  on  them,  and 
as  some  of  them  can  be  artificially  directed,  their  study  is  of  value. 

Carbonic  anhydride,  water,  ammonia,  and  free  nitrogen  are  dis- 
engaged, and  where  there  is  free  access  of  air  nitric  acid  is  produced, 
but  it  has  been  abundantly  proved  that  nitrification  is,  partly  at  least, 
a  physiological  process,  caused  by  micro-organisms  ;  little  is  known  of 
their  action,  but  the  presence  of  oxygen  seems  to  be  a  necessary  con- 
dition ;  the  temperature  is  also  an  important  factor ;  at  5°  nitrification 
proceeds  slowly,  at  12"  more  rapidly,  and  at  37°  it  seems  to  have 
reached  its  most  favourable  stage.  Moisture  is  also  an  aid  to  the 
process,  provided  it  is  not  so  abundant  as  to  stop  the  pores  of  the 
soil  and  prevent  access  of  air;  light  is  injurious  to  nitrification, 
presence  of  acids  stops  it,  and  bases  must  be  present  to  combine  with 
the  nitric  acid  formed.  Soil  treated  with  hydrochloric  acid  to 
remove  its  soluble  constituents,  yielded  very  little  carbonic  anhydride 
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with  organic  matter,  but  when  a  solution  containing  those  matters 
was  added  to  it,  the  production  became  normal ;  contrary  to  general 
opinion,  lime  was  not  found  to  hasten  the  decomposition  of  organic 
matter ;  weak  solutions  of  sodium  chloride  and  nitrate  were  favour- 
able, but  strong  solutions  were  not,  and  the  rapidity  of  decomposition 
was  greatly  facilitated  by  a  minute  state  of  division. 

A  table  shows  the  rate  of  decomposition  of  many  organic  substances, 
from  which  it  appears  that  bone  meal,  fish  guano,  and  birds'  excre- 
ment are  in  the  first  rank,  the  most  difficult  being  leather  and  horn 
meal. 

The  nitrogen  contained  in  different  materials  is  known  to  vary  in 
manurial  value.  The  author  thinks  that  which  is  present  in  humus 
and  peat  is  of  little  worth,  and  should  not  add  to  the  value  of  manure 
when,  in  the  form  of  moss  litter,  it  is  a  constituent  of  stable 
manure.  The  fat  contained  in  certain  manure  materials  aids  decom- 
position ;  flesh  and  bone  meals  deprived  of  their  fat  decay  more  slowly 
than  when  it  is  left  in  them.  J.  F. 

Behaviour  of  Urea  in  Soils.  By  0.  Kellner  and  others  (Bied. 
<Jenfr.,  1880,  812 — 813). — It  is  well  known  that  fresh  human  urine 
destroys  plants,  although  it  is  slightly  acid,  and  therefore  can  be 
neutralised  by  the  soil,  also,  that  as  soon  as  it  has  decomposed  slightly 
and  become  alkaline,  it  is  no  longer  harmful. 

Experiments  now  prove  that  it  is  the  urea  which  is  not  absorbed  by 
the  soil,  but  coming  in  contact  with  roots  of  plants,  prevents  absorp- 
tion of  water,  and  so  causes  drooping  of  the  leaves.  E.  W.  P. 

Manuring  with  Thomas  Slag  and  other  Phosphates.    By  M. 

Fleischer,  Brinckmann  and  others  (Bied.  Centr.,  1886,  815 — 823). — 
The  experiments  which  are  here  recorded  were  made  on  moorland  soils, 
and  with  various  crops  (rye,  potatoes,  &c.),  and  all  point  out  the  great 
advantages  obtained  by  the  use  of  Thomas  slag ;  they  show  that  this 
and  precipitated  phosphates  are  equal  in  gross  value,  and  that  Thomas 
slag  is  superior  in  net  value  ;  that  precipitated  iron  phosphate  is  far 
behind  slag  on  moorlands,  and  that  in  those  cases  where  there  was  no 
advantage  in  the  first  season,  the  effects  showed  themselves  in  the 
succeeding  crop.  E.  W.  P. 

Manuring  with  Thomas  Slag.  By  Fittbogen  and  Salfeld  (Bied. 
Gentr.,  1887,  83 — 88). — Thomas  slag,  in  conjunction  with  calcium 
humate  and  humic  acid  was  employed  as  a  manure  in  comparison 
with  mono-,  di-,  tri-,  and  tetra-calcium  phosphates,  some  of  these  being 
assisted  by  calcium  humate;  the  seed  employed  was  that  of  barley. 
The  results  were  unsatisfactory,  far  less  advantage  being  gained  than 
in  the  previous  year.  There  seemed  to  be  no  relationship  between  the 
quantity  of  manure  used  and  the  percentage  of  ash  in  the  upper 
portion  of  the  plants ;  but  the  percentage  of  phosphoric  acid  was 
increased  by  the  employment  of  phosphates,  and  more  especially  when 
the  calcium  humate  was  added,  still  more  so  by  the  addition  of  humic 
acid  in  the  free  condition.  Salfeld's  experiments  show  that  the  effect 
produced  by  the  slag  is  largely  dependent  on  the  character  of  the  soil, 
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for  witli  him,  using  nitre  and  kainite  in  addition,  the  results  were 
good.  E.  W.  P. 

Manurial  Value  of  Thomas  Slag.  By  P.  Wagker  (Bied.  Gentr., 
1887,  31 — 41). — The  author  has  given  great  attention  to  the  utilisa- 
tion of  this  bye-product  in  agriculture,  and  has  made  numerous 
experiments  to  ascertain  its  comparative  value  as  tried  against  other 
phosphatic  materials. 

The  composition  of  the  slag  explains  its  ready  solubility,  the  phos- 
phoric acid  contained  therein  being  supersaturated  w^ith  lime,  and 
when  pat  into  the  soil  in  a  state  of  fine  division,  the  carbonic  anhy- 
dride, the  humic  and  other  organic  acids  present  readily  combine  with 
the  lime  and  set  free  the  phosphoric  acid. 

Experiments  were  made  at  Darmstadt  Experimental  Station,  some  in 
the  open  field  with  natural  soil,  others  with  the  prepared  earth  in  zinc 
cylinders,  loam,  calcareous  soil,  and  sand  deprived  of  lime ;  the  plants 
were  oats  and  barley,  the  slag  being  finely  ground  in  some  cases, 
coarse  in  others ;  the  manure  used  for  comparison  was  superphosphate 
from  bone  ash  ;  tables  show  the  effects  of  different  quantities  of  phos- 
phoric acid,  but  the  net  result  is  stated  to  be  1  part  of  soluble  phos- 
phoric acid  in  superphosphate  equals  2*1  parts  of  finely  ground  slag 
and  5*6  of  coarsely  ground. 

Three  series  of  experiments  were  again  made  with  other  crops  and 
manures,  of  which  a  summary  gives  the  following  comparative 
results.  Counting  the  increase  yielded  by  superphosphate  of  18*74 
per  cent,  soluble  phosphoric  acid  as  100,  the  other  manures  show- 
Superphosphate,  iOO  ;  Peruvian  guano,  30;  bone  meal,  10;  ground 
coprolites,  9 ;  three  samples  of  Thomas  slag  of  different  degrees  of 
fineness,  61,  58,  13. 

The  fineness  of  the  ground  slag  has  a  very  great  effect  on  the  yield, 
and  the  author  recommends  certain  precautions  to  the  buyers  to 
secure  fineness.  It  has  been  said  that  the  presence  of  iron  would 
prove  injurious  to  the  crops,  but  the  author  did  not  find  such  to  be  the 
case. 

The  slag  is  recommended  to  be  used  on  moorlands  or  humous  soils, 
where  it  produces  better  results  than  on  purely  mineral  soils;  for 
meadows,  potash  salts  should  be  added,  and  on  mineral  soils  double 
the  usual  quantity  of  phosphoric  acid.  Sulphate  of  ammonia  should 
not  be  added  to  the  slag,  as  it  is  decomposed  with  loss  of  ammonia ; 
where  peat  mould  is  available,  a  small  quantity  is  recommended  to  be 
mixed  with  it.  J.  F. 


Analytical  Chemistry. 


Indirect  Determination  of  Chlorine,  Bromine,  and  Iodine  by 
the  Electrolysis  of  their  Silver  Salts,  &c.  By  J.  E.  WiiiTFiEr.D 
(Amer.  Chem.  J.,  8,421 — 426). — The  indirect  estimation  of  any  two 
of  the  halogens  may  be  effected  satisfactorily  by  precipitating  both 
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together  as  silver  salts,  collecting  on  an  asbestos  filter,  washing, 
drying  at  150°,  weighing,  dissolving  the  residue  in  potassium 
cyanide,  and  either  electrolysing  the  solution  to  determine  the 
silver  or  precipitating  the  silver  as  iodide ;  again  collecting  on 
asbestos,  washing,  drying,  and  weighing.  In  a  mixture  of  all  three 
halogens,  the  iodine  is  first  separated  by  known  methods,  and  the 
chlorine  and  bromine  indirectly  estimated  as  described.  H.  B. 

Estimation  of  Sulphur  in  Soluble  Slags.  By  E.  D.  Campbell 
(Ghem.  News,  55,  74). — The  slag  is  decomposed  by  means  of  hydro- 
chloric acid  with  the  addition  of  bromine,  the  mixture  is  gradually 
heated,  and  then  boiled.  The  solution  is  filtered  and  the  oxidised 
sulphur  precipitated  with  barium  chloride.  D.  A.  L. 

Absorption  of   Nitric   Oxide   by  Sulphuric    Acid.      By  F. 

Nettlefold  (Ghem..  News,  55,  28— 29).— The  author  treated  different 
samples  of  guncotton  and  nitre  with  sulphuric  acid  and  measured 
the  nitric  oxide  evolved  ;  on  now  adding  more  sulphuric  acid  and 
measuring  again,  absorption  of  nitric  oxide  was  observed  in  all  cases, 
the  quantity  varying  with  the  substance  employed,  but  never  exceed- 
ing a  few  hundredths  per  cent,  of  the  total  nitric  oxide.  With  pure 
nitric  oxide,  no  such  absorption  was  observed.  The  acid  employed  had 
a  sp.  gr.  of  1-842.  D.  A.  L. 

Detection  of  Phosphorus  by  Mitscherlich's  Method.    By  — 

Mankiewicz  (Arch.  Fharm.  [3],  25,  32). — 0-001  gram  of  phosphorus 
in  200  grams  of  3  per  cent,  carbolic  acid  water  does  not  give  the 
characteristic  phosphorescence,  and  so  would  be  overlooked  ;  with 
O-002  gram  even,  the  test  fails ;  but  with  O'OOS  gram  it  succeeds. 

J.  T. 

Simplified  Method  for  the  Estimation  of  Phosphoric  Acid 
from  the  Weight  of  the  Molybdenum  Precipitate.  By  E.  Thilo 
(Ghem.  Zeit.,  11,  193 — 195),  A.  Isbert  (ibid.,  223),  and  Laible  (Hid., 
286). — The  reducing  action  of  the  filter-paper  is  adduced  as  a  constant 
but  variable  source  of  error  in  estimating  phosphoric  acid  by  weighing 
the  dried  molybdenum  precipitate,  and  as  the  mechanical  removal  of 
the  precipitate  from  the  filter  cannot  be  effected  without  some  loss,  the 
author  proposes  and  fully  describes  a  method  of  dissolving  the  molyb- 
denum precipitate  in  standardised  ammonia,  titrating  any  excess  with 
standard  acid,  and  calculating  the  percentage  of  phosphoric  acid  from 
the  amount  of  ammonia  required  to  dissolve  the  precipitate.  As  silica 
does  not  interfere  with  the  working  of  the  method,  its  previous 
removal  is  superfluous.  For  the  precipitation  of  phosphoric  acid,  a 
relatively  small  excess  of  molybdate  is  sufficient. 

Isbert  has  made  experiments  in  the  above  direction,  both  with 
ammonia  and  soda,  and  with  numerous  indicators  for  the  titration, 
but  could  not  get  concordant  results.  He  points  out  that  the  molybdic 
precipitate  always  contains  more  or  less  molybdic  acid,  which  of 
course  affects  the  results  ;  moreover  the  end  reaction  with  the  indi- 
cators is  either  indistinct  or  not  visible.  He  suggests  a  method  based 
on  the  determination  of  the  ammonia  in  the  precipitate. 
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Laible  shows  that  the  results  obtained  from  the  determinations  of 
lx)th  ammonia  and  nitrogen  in  both  the  molybdenum  precipitate  and  in 
ammonium  magnesium  phosphate,  cannot  be  used  as  a  basis  for  the 
calculation  of  the  percentage  of  phosphoric  acid,  inasmuch  as  the 
percentage  of  ammonia  in  the  molybdenum  precipitate  is  not  constant. 
in  the  case  of  the  ammonium  magnesium  phosphate,  when  the  preci- 
pitate is  washed  with  water  owing  to  its  solubility  the  results  are 
iow ;  and  on  the  other  hand,  when  it  is  washed  with  ammoniacal  water 
and  dried,  the  res  alts  are  also  low,  owing  presumably  to  loss  of 
ammonia  while  drying,  D.  A.  L. 

Determination  of  Phosphorus  in  Iron  and   Steel.     By  L. 

Schneider  (Ghem.,  Gentr.,  1887,  45). — If  the  solution  of  iron  in  nitric 
acid  is  not  evaporated  to  dryness,  and  the  dry  mass  strongly  heated, 
the  molybenum  method  always  gives  too  low  a  percentage  of  phos- 
phorus. The  cause  of  this  error  is  that  the  phosphorus  is  not  com- 
pletely oxidised  to  phosphoric  acid  by  simple  solution  in  nitric  acid  ; 
a  portion  goes  into  solution  as  phosphorous  acid,  and  so  escapes  preci- 
pitation with  ammonium  molybdate.  It  is  necessary,  therefore,  to 
evaporate  and  keat  the  iron  nitrate  in  order  to  complete  the  oxidation. 

G.  H.  M. 
Determination  of  Phosphorus  in  Basic  Slag.  By  C.  Bbunne- 
MANN  (Ghem,  Zeit.^  11,  19—20). — The  author  at  the  present  time 
carries  out  his  process  as  follows  : — 10  grams  of  the  slag  are  digested 
with  50  c.c.  of  water;  100  ac.  of  hydrochloric  acid,  50  c.c.  of  nitric 
acid,  and  10  c.c.  of  strong  sulphuric  acid  are  added,  and  the  whole  is 
iboiled  for  half  to  three-quarters  of  an  hour.  The  hot  liquid  is  poured 
into  400  c.c,  of  hot  water  in  a  litre  flask ;  the  calcium  sulphate  is  dis- 
solved by  further  diluting  aud  shaking ;  the  cooled  mixture  is  made  up 
to  a  litre,  and  the  silica,  sand^  and  carbon  are  allowed  to  subside.  Of 
the  clear  liquid,  50  c,c.  is  evaporated  until  the  hydrochloric  and  nitric 
acids  are  expelled;  the  sulphuric  acid  is  neutralised  by  careful  addition 
of  am^monia;  the  whole  is  evaporated  to  dryness  and  heated  to  110° 
to  render  the  silica  insoluble.  The  mass  is  rubbed  up  with  10  c.c.  of 
strong  nitric  acid ;  50  c.c,  of  hot  water  are  added ;  the  silica  is  filtered 
off,  and  the  phosphoric  acid  is  precipitated  by  molybdate  as  usual.  By 
this  method,  the  phosphorus  of  the  iron  phosphide  is  reported  as 
phosphoric  acid,  which,  in  the  author's  opinion,  is  justified  by  the 
rapidity  with  which  it  oxidises  in  the  soil.  M.  J.  S. 

Determination  of  Phosphoric  Acid  in  Basic  Slag.     By  G. 

LoGES  (GJiem.  Gentr.,  1887,  229). — The  author  recommends  that  the 
slag  should  be  attacked  with  concentrated  sulphuric  acid,  avoiding 
oxidising  agents.  He  considers  that  the  phosphorus  of  the  iron 
phosphide  should  not  be  converted  into  and  reported  as  phosphoric 
acid,  since,  although  it  undergoes  oxidation  in  the  soil,  its  value  as  a 
manure  is  not  equal  to  that  of  the  ready  formed  phospliate. 

Estimation  of  Silicon  in  Iron.  By  Gr.  H.  Strici:  (DingLpoIyt.  J., 
262,  384). — 2  grams  of  iron  is  dissolved  in  dilute  sulphuric  acid,  and 
the  solution  evaporated  to  expel  all  water.     The  iron  sulphate  is  then 
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dissolved  in  water,  and  the  silicic  acid  filtered  off  and  determined  in 
the  ordinary  way.  This  analysis  is  completed  in  one  and  a  half  honrs, 
whilst  the  error  does  not  exceed  0*1  per  cent.  D.  B. 

Speedy  Volumetric  Determination  of  Carbonic  Anhydride. 

By  W.  Marcet  (Proc.  Roy.  Soc.,  41,  181— 195).  —  The  method, 
described  at  length,  is  based  on  the  absorption  of  carbonic  anhydride 
in  a  closed  receiver  by  potassium  hydroxide,  and  the  accurate  measure- 
ment of  the  volume  of  dry  atmospheric  air  required  to  re-establish 
the  atmospheric  pressure  after  complete  absorption.  The  volume  of 
air  will  correspond  with  the  volume  of  the  carbonic  anhydride,  and  the 
weight  of  the  latter  is  deduced  by  the  ordinary  method  of  calculation. 
The  process  consists  in  passing  the  air  to  be  analysed  from  one  of  two 
small  gasometers  through  an  absorption  apparatus  into  the  other,  the 
amount  of  absorption  being  recorded  by  a  pressure-gauge.  Air  is 
then  added  from  a  small  receiver  enclosed  over  mercury  until  the 
atmospheric  pressure  in  the  whole  apparatus  is  restored,  and  the 
volume  of  air  thus  added  is  read  off. 

Certain  mechanical  difficulties  were  at  first  experienced,  and  the 
methods  by  which  they  were  successfully  overcome  are  described  in 
full.  Comparative  analyses  made  by  this  method  and  by  Pettenkof er's 
are  given ;  the  latter,  as  a  rule,  gives  slightly  lower  results  than  the 
former,  the  average  difference  being  about  0*4  per  cent. 

V.  H.  y. 

Detection  of  Normal  Carbonate  in  Hydrogen  Carbonates  of 
the  Alkali  Metals.  By  E.  Kuhlmann  (ArcL  Pharm.  [3],  25,  72 — 
73). — A  concentrated  solution  of  pure  hydrogen  sodium  carbonate  to 
which  a  fragment  of  rosolic  acid  has  been  added  remains  perfectly 
colourless,  even  after  standing  a  quarter  of  an  hour.  If  1 — 4  per 
cent,  of  normal  carbonate  is  present  a  rose  tint  very  shortly  appears. 
If  over  4  per  cent,  is  present,  the  colour  rapidly  becomes  purple. 
With  potassium  carbonate,  the  reaction  is  more  sensitive.  Previous 
writers  have  noted  the  sensitiveness  of  phenolphthalem  as  a  test,  in 
fact,  it  is  too  sensitive  for  commercial  purposes  in  this  application. 

J.  T. 

Separation  of  Sodium  and  Potassium  from  Lithium,  Magne- 
sium, and  Calcium  by  the  Action  of  Amyl  Alcohol  on  the 
Chlorides.  By  F.  A.  Gooch  (Ghem.  News,  55,  18—19,  29—30, 
40 — 41,  56 — 57,  78 — 79). — After  criticising  the  methods  previously 
adopted  for  the  estimation  of  lithium  in  the  presence  of  potassium 
and  sodium,  and  exposing  their  weak  points,  the  author  proceeds  to 
compare  the  relative  solubilities  of  lithium,  potassium,  and  sodium 
chlorides  in  amyl  alcohol,  and  he  finds  that  1  part  of  lithium  chloride 
requires  15  parts  of  this  solvent,  1  of  potassium  chloride  24,000  parts, 
and  one  of  sodium  chloride  30,000  ;  and  when  used  to  wash  the  solid 
chlorides  the  quantity  of  potassium  or  sodium  chloride  dissolved  is 
quite  insignificant.  It  is  upon  this  basis  that  the  following  accurate 
method  of  separating  and  estimating  lithium  in  the  presence  of  potas- 
sium and  sodium  is  founded. 

Amyl  alcohol  is  added  to  the  concentrated  solution  of  the  chlorides, 
the  mixture  is  heated  gently  at  first  until  the  water  is  driven  off,  it  is 
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tlien  raised  to  boilmg-  temperature  and  boiled  ;  potassium  and  sodium 
chlorides  are  precipitated,  lithium  chloride  passes  into  solution  ;  the 
liquid  is  now  allowed  to  cool,  a  few  drops  of  hydrochloric  acid  added 
to  convert  any  lithium  hydroxide  into  chloride,  then  it  is  boiled  again 
to  drive  off  water. 

If  great  accuracy  is  required,  and  the  quantity  of  lithium  exceeds 
10 — 20  mgrms.,  the  liquid  is  decanted  off,  the  residual  chlorides 
washed  with  amyl  alcohol,  then  redissolved  in  water  and  re-treated. 
The  combined  extracts  and  washings  are  evaporated  to  dryness,  treated 
with  sulphuric  acid,  ignited,  fused,  and  weighed.  For  details  of  the  pre- 
cautions required,  the  original  paper  should  be  consulted.  Magnesium 
and  calcium  chlorides  are  also  soluble  in  amyl  alcohol,  they  may  there- 
fore be  separated  from  sodium  and  potassium  chlorides  in  the  manner 
described  above:  in  the  case  of  calcium  chloride,  a  second  treatment 
is  always  necessary.  Preliminary  experiments  indicate  the  probable 
extention  of  the  method  to  nitrates.  D.  A.  L. 

Separation  of  Metals  by  Oxalic  Acid.  By  C.  Luckow  (Ghem. 
Zeit.,  11,  5—6).  (See  Abstr.,  1886,  922.)— Of  the  metals  of  group  6, 
oxalic  acid  precipitates  tin  and  antimony  when  occurring  as  stannous 
and  antimonious  salts,  but  not  when  in  the  state  of  stannic  and  anti- 
monic  compounds.  Arsenic  is  not  precipitated,  and  solutions  of 
arsenious  chloride  mixed  with  oxalic  acid  may  be  evaporated  without 
loss  of  more  than  traces  of  the  metal.  From  a  solution  containing 
the  three  metals  and  oxalic  acid,  ammonia  precipitates  the  tin  only. 
All  the  metals  of  group  5  are  precipitated  by  oxalic  acid.  The 
oxalates  of  lead,  bismuth,  silver,  copper,  and  mercury  are  almost 
absolutely  insoluble  ;  that  of  cadmium  is  very  sparingly  soluble.  All 
are  the  denser  if  thrown  down  by  boiling  oxalic  acid.  Of  the  fourth 
group,  oxalic  acid  precipitates  nickel,  cobalt,  manganous,  ferrous,  and 
uranous  oxides  (but  not  the  corresponding  higher  oxides),  also  zinc 
from  neutral  or  moderately  acid  solutions.  They  require  a  longer 
time  for  complete  separation  than  those  of  the  fifth  group ;  addition 
of  ammonium  chloride  or  nitrate  favours  their  precipitation,  but  the 
best  way,  especially  with  zinc,  is  to  evaporate  to  dryness.  Dilute 
sulphuric  and  nitric  acids  do  not  greatly  increase  the  solubility  of  the 
precipitates  ;  hydrochloric  and  strong  oxalic  acid  have  a  much  greater 
solvent  action.  Many  of  the  precipitates  dissolve  in  alkaline  oxalates. 
The  exceptions  are  the  strontium,  barium,  calcium,  silver,  lead,  and 
mercuric  salts.  The  barium,  magnesium,  and  mercuric  oxalates 
dissolve  in  ammonium  chloride.  M.  J.  S. 

Analysis  of  Copper.  By  W.  Stahl  (Dingl  polyt.  /.,  262,  277— 
278). — In  estimating  copper  by  electrolysis,  it  is  recommended  to 
remove  all  traces  of  lead  and  silver,  as  the  latter  is  deposited  at  the 
cathode  together  with  the  copper  whilst  the  lead  is  retained  by  the 
Hnode,  thus  causing  too  much  resistance  to  the  passage  of  the  current. 
The  addition  of  nitric  acid  to  the  sulphated  electrolyte  is  said  to  exert 
a  beneficial  effect  on  the  passage  of  the  current,  and  prevent  the 
volatilisation  of  arsenic  and  antimony  at  the  cathode.  In  most  cases, 
the    electrolytic   action   may  be   continued  until  the   colour   of   the 
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electrolyte  has  been  entirely  removed  without  the  risk  of  depositing 
antimony  or  arsenic.  Bismuth,  if  present,  is  separated  with  the 
copper  and  is  removed  by  dissolving  the  total  deposit  in  dilute  nitric 
acid,  treating  the  solution  with  hydrochloric  acid,  evaporating  to 
dryness,  and  precipitating  the  bismuth  as  oxychloride.  This  treat- 
ment should  be  repeated  for  the  purpose  of  removing  basic  cupric 
chloride  which  is  carried  down  with  the  oxychloride.  The  precipitate 
is  then  dissolved  in  dilute  nitric  acid,  the  solution  neutralised  with 
ammonia,  precipitated  with  ammonium  carbonate,  ignited,  and  weighed 
as  bismuthic  oxide.  D.  B. 

Employment  of  Nitroso-/3-naphthol  in  Quantitative  Analysis. 

By  G.  V.  Knoree  (Ber.,  20,  283 — 290 ;  compare  Ilinski  and  v.  Knorre,  ■ 

Abstr.,  1885,  840;  1886,  100). — Copper  can  be  separated  from  lead,  ; 

cadmium,  magnesium,  manganese,  mercury,  zinc,  and  other  metals,  by  j 

precipitation  as  copper  nitroso-^-naphthol,  Cu(0*CioH6*NO)2.     This  is  i 

obtained  as  a  coffee-brown  precipitate  of  metallic  lustre.     The  sepa-  j 
ration  is  effected  by  neutralising  with  ammonia  the  solution,  which 

must  contain  the  metals  as  sulphates  or  chlorides,  acidifying  with  a  ; 

few  drops  of  hydrochloric  acid,  heating  nearly  to  boiling,  and  adding  : 

excess  of  nitroso-/3-naphthol  dissolved  in  50  per  cent,  acetic   acid ;  \ 

after  remaining  for  some  hours  in  the   cold,  the  precipitate  is  col-  | 

lected,  dried,  ignited,  and  weighed  as  cupric  oxide.      The  separation  ' 

of  iron  from  chromium,  manganese,  nickel,  zinc,  &c.,  can  be  effected  ; 

by  the  method  previously  given  for  its  separation  from  aluminium  \ 

(loc.   cit.).     Full  details   of  the  methods  and  of  the  results  of  test  ; 

analyses  are  given  in  the  original.  A.  J.  G.  : 

Detection  of  Alum  in  Flour.      By  J.   Herz  (Dingl,  pohjt.  J.,  : 

232,  96). — A  glass  cylinder  is  filled  from  one-fourth  to  one-third  full  ' 

with  the  flour  to  be  examined  and  the  flour  is  moistened  with  water,  j 

It  is  then  treated  with  a  few  c.c.  of  alcohol  and  two  drops  of  a  freshly-  '. 

prepared  solution  of  logwood  (5  grams  logwood  in  100  c.c.  of  alcohol).  ■ 

After  agitating  the  mixture,  the  cylinder  is  filled  up  with  a  saturated  \ 

solution  of  sodium  chloride.     The  depth  of  colour  of  the  salt  solution  ] 

is  then  compared  with  that  obtained  by  treating  pure  flour  and  flour  i 

containing  O'Ol  per  cent.,  0*05  per  cent.,  and  O'l  per  cent,  of  alum  in  ; 

a  similar  manner.       The  colour  is  permanent  for  days,  being  blue  in  j 

presence  of  0*05 — 0"1  per  cent,  of  alum,  and  violet-red  with  001  per  i 
cent.                                                                                                     D.  B. 

Detection    of   Free    Sulphuric    Acid    and    of    Aluminium  | 

Hydroxide  in  Aluminium  Sulphate.      By  K.  J.   Bayer  {Ohem.  | 

Zeit.,  11,  53). — Referring  to  Hager's  note  (this  vol.,  p.  182),  the  author  i 

remarks  that  free   sulphuric  acid  is  detected  more  readily  and  with  j 

greater    certainty  by  the   use    of   tropseolin   as  previously  described  ; 

(Abstr.,  1886,  281 ;  651).     If  aluminium  sulphate  contains  aluminium  . 

hydroxide  which  passes  into  solution  as  basic  salt,  it  can  be  quan-  \ 

titatively  determined  by  titration  with  normal   sulphuric  acid,  using  I 
tropaeolin  as  indicator.      The    turbidity  noticed   by  Hager  (loc.  cit.) 

when  dissolving  aluminium  sulphate  in  2  parts  of  water,  is  due  either  j 
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to  silicic  hydroxide  or  to  the  basic  sulphate,  3Al203,2S03  +  OHgO  (this 
vol.,  p.  448).  D.  A.  L. 

Volumetric  Estimation  of  Manganese.  By  C.  Meinecke  {Ghem. 
Zeit.,  11,  137 — 138). — The  author,  in  his  earlier  determinations  of 
manganese  by  the  chlorate  precipitation  method  (compare  Hampe. 
Abstr.,  1885,  101),  generally  found  that  when  iron  was  present,  some 
of  the  manganese  passed  into  the  filtrate.  This  is  now  traced  to  the 
use  of  warm  water  for  diluting.  It  appears  that  in  presence  of  iron, 
although  not  otherwise,  warm  dilute  nitric  acid  dissolves  some  of  the 
precipitated  manganese  peroxide.  When,  after  precipitation,  the  liquid 
was  cooled  and  diluted  with  cold  water,  the  whole  of  the  manganese 
was  found  in  the  precipitate.  M.  J.  S. 

Electro-dissolution  and  its  Use  in  Analysis.  By  H.  N. 
Waeren  {Ghem.  News,  55,  62). — By  placing  iron  boride  at  the  positive 
pole  with  a  platinum  plate  as  the  negative  pole  of  a  powerful  battery, 
and  using  dilute  sulphuric  acid  as  a  solvent,  in  12  hours  all  the 
iron  had  dissolved,  whilst  the  boron  and  other  impurities  were  pre- 
cipitated. A  similar  result  was  obtained  with  ferrous  sulphide, 
whereas  with  silicon-iron  and  phosphide  of  iron,  zinc,  &c.,  the  silicon 
and  phosphorus  respectively  were  only  partially  precipitated.  In 
hydrochloric  acid,  copper  may  be  separated  from  arsenic,  iron,  zinc,  &c., 
by  electro-dissolution  ;  and  in  ammonia,  copper  silver,  zinc  arsenic, 
and  other  alloys,  may  be  resolved  into  their  constituent  metals. 
Electro-dissolution  has  also  been  applied  to  the  preparation  of  unstable 
compounds,  such  as  potassium  ferrate,  &c.  D.  A.  L. 

Detection  of  Adulteration  in  Metallic  Nickel  and  other 
Metals,  by  the  Magnet.  By  T.  T.  P.  B.  Warren  {Ghem.  News,  55, 
37). — In  a  mixed  sample  of  nickel  cubes,  some  were  found  to  be  non- 
magnetic, and  the  sample  was  easily  separated  into  two  lots  by  means 
of  a  magnet.  The  non-magnetic  cubes  were  a  trifle  whiter  and  had 
not  the  striated  structure  noticeable  in  the  magnetic  cubes,  but  there 
was  no  marked  difference.  On  analysis,  the  following  results  were 
obtained : — 

Ni. 

Magnetic 96-67 

Non-magnetic  .  . .      63'69 

Other  experiments  show  that  the  magnetic  properties  of  both  nickel 
and  cobalt  are  affected  by  alloying  with  para-magnetic  metals.  More- 
over, manganese  and  other  metals  are  met  with  in  commerce  without 
magnetic  properties. 

When  nickel  apparatus  is  heated  over  a  Bunsen  flame,  a  black 
deposit  forms,  consisting  mainly  of  graphitoidal  carbon  with  traces 
of  nickel,  iron,  and  silica;  therefore,  the  naked  flame  should  not 
impinge  on  such  apparatus.     Other  modes  of  heating  are  suggested. 

D.  A.  L. 

Detection  and  Determination  of  Traces  of  Chromium.  By 
E.  DoNATH  and  E.  Jeller  {Ghem.  Genlr.,  1887,  151). — If  a  solution 


Cu. 

C. 

Si02. 

Fe. 

As. 

Sn. 

0-08 

0-07 

0-41 

2-46 

0-12 

0-75 

13-78 

0-37 

016 

0-84 

0-87 

0-46 
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containing  a  chromic  salt  is  boiled  with  sodium  carbonate  and  potas- 
sium permanganate,  the  chromium  is  oxidised  to  chromic  acid.  On 
re-boiling  with  addition  of  alcohol,  the  permanganate  is  reduced  and 
the  manganese  precipitated  together  with  any  iron,  aluminium,  man- 
ganese, or  alkaline  earths  previously  present.  The  chromate  may  be 
recognised  by  its  colour  or  by  adding  sulphuric  acid,  potassium  iodide, 
and  starch.  This  reagent  is  more  sensitive  than  hydrogen  peroxide. 
For  determination,  the  solution  is  re-boiled  with  alcohol  after  acidifying, 
and  the  chromium  is  precipitated  by  ammonium  sulphide  as  usual. 

M.  J.  S. 

Analysis  of  Chrome  Iron  Ore.  By  W.  Yenatoe  and  E.  Etienne 
{Chem.  Zeit.,  11,  53). — The  mineral  is  decomposed  by  fusion  with 
caustic  soda,  and  when  cold  is  dissolved  in  hot  water,  treated  with 
hydrochloric  acid,  evaporated  to  dryness,  and  dried  for  some  time  at 
120°;  the  silica  is  then  separated  in  the  usual  manner.  Ammonium 
chloride  and  ammonia  are  added  to  the  filtrate,  and  calcium  and 
magnesium  are  determined  in  the  solution ;  whilst  the  precipitate  of 
aluminium,  iron,  and  chromium  hydroxides  is  weighed  and  fused  with 
soda,  the  fused  mass  is  boiled  out  with  water  and  mixed  with  excess 
of  ammonium  carbonate.  The  solution  is  evaporated  to  dryness  and 
treated  with  water,  the  sodium  chromate  then  passes  into  solution, 
leaving  the  iron  and  aluminium  oxides  behind.  To  estimate  the 
chromium,  the  chromate  is  reduced  by  means  of  sulphurous  anhydride, 
the  excess  of  the  latter  boiled  off,  and  the  chromium  precipitated  by 
ammonia  in  a  platinum  vessel.    Concordant  results  have  been  obtained. 

D.  A.  L. 

Determination  of  Organic  Matter  in  Air.  By  T.  Carnelley 
and  W.  Mackie  (Proc.  Roy.  Soc,  41,  238— 247).— Of  the  methods 
proposed  for  the  estimation  of  organic  matter  in  air,  one  consists  in 
causing  the  air  to  bubble  slowly  through  a  dilute  solution  of  potas- 
sium permanganate  until  the  latter  has  become  quite  or  nearly 
decolorised,  any  undecomposed  permanganate  being  subsequently 
estimated  by  oxalic  acid ;  the  other  consists  in  passing  the  air 
through  distilled  water  in  which  the  free  and  albuminoid 
ammonia  are  subsequently  determined  by  Wanklyn  and  Chap- 
man's process.  Both  these  methods,  however,  are  tedious,  and 
uncertain  as  regards  the  decomposition  of  the  permanganate  in 
the  first,  or  the  absorption  of  the  organic  matter  by  the  water  in 
the  second.  For  the  process  described  below,  the  authors  claim 
rapidity  and  simplicity,  a  greater  probability  of  exactness,  and  a  more 
general  applicability.  The  method  proposed  consists  in  a  colori- 
metric  estimation  of  the  diminution  of  colour  of  a  potassium  per- 
manganate of  known  strength,  that  is  to  say,  the  fractional  bleaching 
of  the  solution  effected  by  a  given  volume  of  air.  The  tint  of  the 
permanganate  after  passage  of  the  air  is  compared  with  that  of  a 
standard  solution  of  known  tint.  The  method  of  procedure  and  the 
necessary  precautions  are  described  in  full.  Although  the  method 
gives  concordant  results,  yet  it  is  fully  allowed  that  the  organic 
matter  is  not  directly  estimated  by  it,  that  other  gases  likely  to  be 
present  in  air,  such  as  hydrogen  sulphide,  nitrous  and  sulphurous 
acids,  equally  decolorise  the  permanganate,  and  that  as  the  organic 
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matter  in  air  is  of  various  kinds,  the  permanganate  is  selective  in  its 
action.  Determinations  are  given  of  the  organic  matter  and  carbonic 
anhydride  in  samples  of  air  under  various  atmospheric  conditions,  by 
which  it  is  shown  that  these  vary  in  a  somewhat  similar  manner, 
the  results  being  lower  immediately  after  or  during  rain  or 
snow,  and  higher  during  fog  and  mist.  The  organic  matter  in  air 
exhibits  a  wider  range  of  variation  than  the  carbonic  anhydride.  The 
effects  produced  by  the  combustion  of  coal-gas  and  paraffin  oil  as  also 
by  respiration  are  likewise  investigated.  As  regards  the  last,  although 
the  carbonic  anhydride  and  organic  matter  vary  alike  to  some  degree, 
yet  the  determination  of  the  former  affords  no  adequate  index  of  the 
proportion  of  the  latter.  After  a  time,  the  air  is  found  to  contain 
less  organic  matter  than  it  did  previously  ;  this  is  owing  to  the  organic 
matter  present  being  partly  gaseous  and  partly  solid  ;  the  solid  slowly 
settles  down,  whilst  the  gaseous  part  more  readily  undergoes  oxida- 
tion, y.  H.  V. 

Colorimetric  Determination  of  Nitrites  in  Water.     By  L. 

Zambelli  {Chem.  Centr.,  1887,  45). — Two  methods  for  this  purpose 
are  proposed,  to  the  first  of  which  the  author  gives  the  preference. 
This  consists  in  adding  a  solution  of  sulphanilic  acid  in  dilute 
sulphuric  acid  to  200  c.c.  of  the  water  under  examination,  after 
allowing  this  to  remain  for  10  minutes,  a  little  aqueous  solution  of 
a-naphthol  is  added,  and  the  mixture  made  alkaline  with  ammonia. 
If  nitrites  are  present  the  liquid  is  coloured  rose  to  deep-red.  The 
reaction  is  given  by  water  containing  1  part  nitrous  acid  in 
25,000,000.  In  the  second  method,  the  a-naphthol  is  replaced  by 
phenol.  Nitrites  when  present  in  even  smaller  quantities  than  1 
in  40,000,000,  give  with  this  reagent  a  yellow  coloration,  which 
remains  unchanged  for  a  considerable  time.  This  reaction  can  be 
applied  to  the  comparative  colorimetric  estimation  of  nitrites  in  water. 

G.  H.  M. 
Determination  of  Organic  Matter  in  Natural  Water.  By  A. 
KoBRiCH  (Chem.  Zeit.,  11,  4), — The  author,  observing  that  deter- 
minations of  the  amount  of  organic  matter  in  waters  are  not  com- 
parable when  made  by  different  processes,  proposes  that  the  amount 
should  always  be  stated  as  equivalent  to  so  much  oxalic  acid,  and  that 
it  should  be  determined  by  ascertaining  the  amount  of  potassium 
permanganate  reduced  by  it  under  the  following  conditions.  A 
solution  containing  0*5  gram  of  permanganate  in  1  litre  is  mixed  with 
150  grams  of  pure  concentrated  sulphuric  acid,  and  maintained  at  90° 
for  three  hours.  Of  the  solution  thus  prepared,  50  c.c.  are  added  to 
100  c.c.  of  the  water,  then  15  c.c.  of  concentrated  sulphuric  acid,  the 
mixture  is  heated  for  three  hours  at  90°  and  the  amount  of  permanga- 
nate reduced  is  ascertained  by  titration  with  oxalic  acid.  The  large 
quantity  of  acid,  added  in  the  concentrated  state,  the  high  temperature, 
and  the  prolonged  heating,  are  the  essential  features  of  the  process. 
Chlorides  must  first  be  removed  by  adding  silver  nitrate  and  filtering. 
Nitrites  are  to  be  oxidised  by  adding  the  permanganate  to  the  cold, 
feebly  acidified  water,  until  the  colour  is  permanent  for  five  minutes. 

M.  J.  S. 
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Detection  of  Dextrose.  By  C.  Agostini  (Chem.  Centr.,  1887, 
99). — Five  drops  of  the  liquid  to  be  tested  are  taken,  and  five  drops 
of  a  solution  of  gold  chloride  (1  :  1000),  and  two  drops  of  potassium 
hydroxide  solution  (1  :  20)  added,  and  the  whole  heated.  If  dextrose 
is  present,  the  liquid  shows,  on  cooling,  a  beautiful  violet  coloration, 
more  or  less  intense,  depending  on  the  amount  of  dextrose  present. 
1  part  of  dextrose  in  10,000  can  be  detected  by  this  reaction.  With 
urine  containing  sugar,  a  wine-red  coloration  is  given.  The  author 
has  examined  a  large  number  of  normal  and  pathological  urines,  and 
finds  that  none  of  the  normal  or  abnormal  constituents  of  urine,  with 
the  exception  of  albumin,  interferes  with  this  reaction.  If  albumin  is 
present,  it  must  be  removed  by  boiling  and  filtration.         G.  H.  M. 

ColoTir  Reactions  of  Beet-sugar.  By  A.  Ihl  (Chem.  Zeit.,  11, 
2 — 3  ;  see  Abstr.,  1885,  694). — Thecoloar  reactions  which  occur  when 
sugar  is  heated  with  a  phenol  and  an  acid  are  due  to  the  presence  of 
the  humous  substances  resulting  from  the  action  of  acids  on  sugar 
(Abstr.,  1885,  745).  Cai'amel  gives  similar  reactions.  The  shades  of 
colour  vary  somewhat  according  to  the  method  of  operating.  With 
hydrochloric  acid,  it  is  generally  necessary  to  warm,  but  strong 
sulphuric  acid  usually  produces  sufficient  heat  for  the  reaction.  A 
mixture  of  sulphuric  acid  and  alcohol  may  be  used  with  advantage. 
Resorcinol,  pyrogallol,  thymol,  cresol,  and  guaiaeol  give  red  shades ; 
a-naphthol,  violet;  orcinol  (in  presence  of  alcohol)  a  deep  yellow 
solution,  from  which  a  green  precipitate  separates  on  adding  water. 
Molisch  obtained  the  naphthol  reaction  with  a  solution  containing 
only  O'OOOOl  per  cent,  of  sugar.     (See  next  Abstract.)        M.  J.  S. 

Behaviour  of   Sugar  towards  Acids   and  Phenol.      By  B. 

ToLLENS  (Chem.  Zeit.,  11,  77).— In  reference  to  Molisch's  sugar 
reaction  (Abstr.,  1886,  923),  it  has  been  suggested  that  the  coloration 
is  due  to  a  combination  of  the  phenols  with  the  humous  substances 
produced  from  the  sugar  (preceding  Abstract).  The  author's  experi- 
ments prove  this  suggestion  to  be  quite  fallacious,  inasmuch  as  the 
phenols  give  brownish-black  resinoid  substances  with  the  humous 
matter  from  sugar.  In  fact  this  reaction  may  be  used  with  advantage 
to  remove  such  substances  from  sugar  solutions ;  as,  for  instance,  in 
the  preparation  of  leevulinic  acid  from  cane-sugar  the  humous  sub- 
stances may  be  completely  separated  by  treatment  with  phenol. 

D.  A.  L. 

Colour  Reactions  of  Starch  and  Gums.  By  A.  Ihl  (Chem. 
Zeit.,  11,  19). — All  the  carbohydrates  give  somewhat  similar  reactions 
with  the  phenols  in  presence  of  sulphuric  or  hydrochloric  acid. 
Starch,  however,  requires  a  higher  temperature  than  sugar.  Starch 
moistened  with  alcoholic  solution  of  a-naphthol  and  a  few  drops  of 
warm  concentrated  sulphuric  acid,  acquires  a  deep  violet-red  colour. 
Thymol,  cresol,  guaiaeol,  and  catechol  give  cinnabar-red,  orcinol  and 
resorcinol  a  yellowish-red,  phloroglucol  a  yellowish-brown. 

With  the  gums,  similar  appearances  are  produced.  Arabin  boiled 
with  an  alcoholic  solution  of  phloroglucol  and  strong  hydrochloric 
acid  affords  a  characteristic  cherry-red  dye.  M.  J.   S. 
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Determination  of  Hippuric  Acid  in  Urine.  By  0.  Volcker 
(Chem.  Centr.,  1887,  124— 125).— 200— 300  c.c.  of  urine  are  evapo- 
rated down  to  one-third  in  a  glass  basin  of  100  c.c.  capacity,  abont 
4  grams  of  sodium  dihydrogen  phosphate  added,  and  the  evaporation 
continued  until  the  liquid  is  syrupy  ;  highly-burnt  calcium  sulphate 
is  then  added,  and  the  whole  heated  until  the  mass  becomes  pulve- 
rulent. The  residue  is  collected  and  extracted  in  a  small  Soxhlet's 
apparatus  with  rectified  light  petroleum;  after  four  to  six  hours  the 
flask  is  changed,  and  the  extraction  continued  with  dry  ether  free 
from  alcohol  for  six  to  ten  hours.  After  a  time,  crystals  of  hippuric 
acid  separate  from  the  ethereal  solution.  The  ether  is  distilled  off, 
and  the  dark-coloured  residue  dissolved  in  hot  water,  decolorised  with 
animal  charcoal,  the  solution  filtered,  and  the  charcoal  washed  with 
hot  water.  The  solution  is  evaporated  to  1  to  2  c.c.  on  a  water-bath  at 
50 — 60°,  and  allowed  to  crystallise.  The  crystals  are  collected  on  a 
tared  filter-paper  dried  at  110°,  the  dish  washed  out  with  the  filtrate, 
and  the  latter  collected  in  a  graduated  cylinder.  The  filter  is  washed 
with  a  few  drops  of  water,  then  with  a  little  ether,  dried  at  100°,  and 
weighed.  0*0015  gram  for  every  c.c.  of  the  filtrate  is  added  to  the 
weight,  in  order  to  correct  for  the  hippuric  acid  in  solution.  The 
results  obtained  by  this  method  are  very  good.  G.  H.  M. 


Characteristics  of  Olive  Oil.  By  A.  Levallois  (Compt.  rend., 
104,  371 — 373). — The  author  has  examined  a  large  number  of 
genuine  samples  of  olive  oil  from  the  olive  yards  of  the  south-east  of 
France. 

The  colour  of  the  oil  v^as  determined  by  means  of  a  Daboscq 
colorimeter.  The  colour  at  the  commencement  of  a  crop  is  70  times 
as  intense  as  at  the  end.  The  sp.  gr.  at  15°  varies  from  0-9167  to 
0"9177.  and  the  differences  observed  with  different  species  are  only 
very  slight.  The  sp.  gr.  of  olive  oil  at  24°  is  0"911,  whilst  that  of 
other  oils  at  the  same  temperature  is  as  follows  : — 


Sesame 0-917 

Cotton-seed 0-9165 

Earth-nut 0-912 

Poppy 0-9205 


Colza 0-910 

Camelina    0-920 

Linseed 0-928 


The  sp.  gr.  of  colza  and  earth-nut  oil  are  somewhat  near  that  of 
olive,  but  their  other  properties  make  it  easy  to  distinguish  between 
them. 

Cailletet's  reagent  (nitric  acid  saturated  with  nitrogen  oxides) 
usually  gives  a  green  coloration,  which,  however,  is  not  always  pure, 
but  is  sometimes  mixed  with  yellow, 

Audoynaud's  reaction  (addition  of  nitrosulphuric  acid  and  ether  to 
a  mixture  of  the  oil  with  potassium  dichromate)  usually  gives  a  green 
coloration,  which  in  some  cases  is  mixed  with  yellow. 

The  determination  of  the  non-saturated  fatty  acids  by  treating  the 
non-saponified  oil  with  bromine  or  iodine  gave  no  concordant  results. 
The  following  method  is  satisfactory: — 5  grams  of  the  oil  are  weighed 
into  a  test-tube  about  15  cm.  long  and  15  mm.  diameter,  mixed  with 
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10  c.c.  of  a  20  per  cent,  solution  of  potassium  hydroxide  in  alcohol  of 
93°,  and  agitated,  when  the  oil  dissolves.  The  liquid  is  then  heated 
on  a  water-bath  to  a  temperature  sufficient  to  produce  gentle  ebulli- 
tion, and  after  about  15  minutes  saponification  is  complete.  The 
volume  of  the  liquid  is  then  made  up  to  50  c.c.  by  adding  alcohol,  and 
5  c.c.  of  the  solution  is  placed  in  a  tube  provided  with  a  glass 
stopper,  acidified  with  hydrochloric  acid,  and  then  mixed  with  a  con- 
centrated aqueous  solution  of  bromine  from  a  burette,  with  vigorous 
agitation,  until  the  liquid  acquires  a  persistent  pale-yellow  tint. 
About  0*1  c.c.  of  solution  is  required  to  produce  the  end  reaction, 
and  this  should  be  subtracted  from  the  total  volume  added.  The 
bromine  is  standardised  by  means  of  adecinormal  solution  of  arsenious 
acid,  mixed  with  hydrochloric  acid.  Different  samples  of  oil  from 
the  same  species  of  olive  absorbed  from  0'512  to  0'522  gram  of 
bromine  per  gram  of  oil.  The  absorption  by  oil  from  different  species 
of  olive  varied  from  0'500  to  0*544,  the  last  result  being  obtained  with 
oil  from  Blanquetier  which  also  has  an  exceptionally  high  sp.  gr. 
The  amount  of  bromine  absorbed  by  1  gram  of  other  oils  is  as 
follows  : — 


Colza 0-640 

Camelina    0-817 

Linseed 1-000 


Cotton-seed    0-645 

Sesame 0-695 

Earth-nut 0-530 

Poppy 0-835 

The  alcoholic  solution  of  soap  from  oil  of  earth-nut  becomes  solid 
as  soon  as  the  temperature  falls  to  15°,  but  the  corresponding  solution 
of  olive  oil  soap  remains  liquid. 

The  most  constant  characteristic  of  olive  oil  is  its  sp.  gr.,  but  the 
determination  of  the  bromine  absorbed  is  also  very  useful. 

C.  H.  B. 

Properties  of  Olive,  Sesame,  and  Cotton  Oils.  By  f .  Leone 
and  A.  Longi  (Gazzefta,  16,  393 — 398). — The  authors,  with  a  view  to 
the  recognition  of  the  presence  of  sesame  and  cotton  oils  in  cases  of 
sophistication  of  olive  oil,  have  examined  the  physical  and  chemical 
properties  of  these  oils,  such  as  the  proportion  of  solid  acids  obtained 
on  saponification,  the  quantity  of  alkali  required  to  complete  this 
process,  the  specific  gravities  at  100°  of  the  oils  and  the  resultant  acids, 
the  points  of  fusion  and  solidification  of  the  acids,  and  the  indices  of 
refraction  of  the  oils.  As  a  result  of  their  examination,  it  follows  that 
the  quantities  of  solid  acids  and  of  alkali  required  for  saponification 
are  appreciably  equal  for  all  three  oils,  but  the  sp.  gr.  of  olive  oil  at 
100°  is  less  than  that  of  sesame  and  cotton  oils  by  about  0-005,  the 
index  of  refraction  of  the  former  is  also  somewhat  less  than  those  of 
the  latter.  But  the  most  marked  difference  is  observed  in  the  points 
of  fusion  and  solidification  of  the  resultant  acids,  for  those  from  olive 
oil  melt  at  24 — 27°,  and  begin  to  solidify  at  17-5°,  whilst  those  from 
cotton  and  sesame  oils  melt  at  36 — 40°,  and  solidify  at  34 — 30°  and 
34—32°  respectively.  V.  H.  V. 
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Spark  Spectra  from  Coils  of  Low  Tension.  By  E.  Demarqay 
(Compt.  rend.,  104,  678 — 679). — The  author  modifies  his  previous 
statement  respecting  the  identity  between  the  spectra  obtained  by 
coils  of  low  tension  and  those  obtained  with  the  electric  arc. 

The  spectra  of  potassium,  sodium,  thallium,  and  aluminiam  seem 
identical  under  both  conditions ;  those  of  barium,  strontium,  and  cal- 
cium seem  identical  except  as  regards  the  intensities  of  the  lines.  The 
spectra  of  tin,  lead,  and  mercury  are,  however,  very  different,  and  are 
not  similar  to  those  described  by  Hartley  and  Adeney.  So  far  as 
the  visible  portion  of  the  spectrum  is  concerned,  they  seem  to  differ 
but  slightly  from  those  described  by  Boisbaudran. 

The  lines  of  fluorine  are  obtained  by  allowing  the  sparks  to  fall  on 
concentrated  hydrofluoric  acid,  and  the  spectrum  is  similar  to  that 
described  by  Salet.  Oxygen  lines  are  obtained  in  the  same  way  from 
waler,  pure  dilute  acids,  and  fuming  nitric  acid.  The  line  at  6160 
which  appears  under  these  conditions  seems  to  be  due  to  oxygen,  and 
is  probably  identical  with  the  line  described  as  6171  by  other  obser- 
vers. There  are  also  violet  and  blue  lines  which  seem  to  be  due  to 
oxygen.  C.  H.  B. 

Variations  in  the  Absorption  Spectrum  of  Didymium.    By 

H.  Becquerel  {Compt.  rend.,  104,  777 — 780). — When  the  absorpHon 
spectra  of  different  natural  or  artificial  crystals  which  contain  didy- 
mium in  various  states  of  combination  are  compared,  it  is  found  that 
a  great %umber  of  characteristic  bands  occur  in  these  spectra,  but 
their  wave-lengths  vary  in  different  cases.  The  variations  do  not 
affect  the  whole  spectrum.  One  set  of  bands  will  be  displaced  in  a 
certain  direction,  whilst  another  set  remains  in  its  original  position. 
In  some  cases,  certain  bands  are  wanting.  Differences  of  the  same 
order  are  observed  when  the  crystals  are  dissolved  in  water.  In  the 
solutions,  the  different  principal  absorption  spectra  of  the  crystals  are 
superposed,  and  the  bands  which  disappear  in  certain  directions  in 
the  crystals  will  be  more  or  less  diminished  in  intensity  in  the  solu- 
tion, and  other  bands  may  lose  their  distinctness  by  reason  of  the 
juxtaposition  of  several  bands  belonging  to  different  principal  spectra. 
Apart  from  these  modifications,  it  is  found  that  the  solutions  show 
all  the  principal  bands  observed  in  the  corresponding  solids,  some  re- 
taining their  positions,  whilst  some  are  displaced  in  one  direction, 
others  in  the  other  direction. 

No  variations  of  this  irregular  character  are  observed  in  the  case 
of  uranium  ;  any  cause  which  affects  one  set  of  bands  affects  the  others 
in  the  same  direction. 

The  phenomena  observed  in  the  case  of  didymium  can  be  readily 
explained  if  it  is  assumed  that  each  of  the  variable  bands  is  due 
to  a  distinct  substance.     A  table  which  is  given  shows  the  nature  of 
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the  variations  for  certain  cases.  The  majority  of  the  variable  bands 
can  be  attributed  to  different  substances ;  for  example,  the  three 
bands  of  praseodidymium,  4819,  4690,  4450,  and  the  ^-ronp  at  4755, 
and  the  bands  of  neodidymium,  6710,  5239,  5214,  5205,  5115,  4270. 
The  spectra  of  the  solutions  of  double  nitrates  are  all  identical,  but 
the  spectra  of  the  crystals  show  distinct  differences,  a  fact  which 
would  indicate  that  the  double  compound  is  decomposed  when  dis- 
solved. The  bands  which  have  been  enumerated  are  those  which 
have  a  particular  direction  of  absorption  in  the  crystals,  and  several 
of  them  have  been  separated  by  chemical  processes. 

The  bands  show  both  a  chemical  and  crystallocrraphic  individuality, 
but  it  is  not  at  present  possible  to  decide  whether  they  are  due  to  dis- 
tinct simple  substances.  The  substances  which  produce  the  bands  have 
certain  of  the  properties  which  characterise  simple  substances,  and  it 
may  be  that  some  of  the  substances  to  which  the  bands  are  due  are 
either  very  stable  combinations  of  two  substances  or  polymeric  modifi- 
cations of  the  same  substance.  C.  H.  B. 

Red  Fluorescence  of  Alumina,.  By  L.  de  Boisbaudran  (Compt 
rend.,  104,  478 — 482,  554 — 556). — Alumina  was  prepared  from 
aluminium  chloride  by  decomposing  it  with  water,  evaporating  the 
solution  to  dryness,  and  heating  to  a; temperature  sufficiently  high  to 
produce  the  red  fluorescence  with  alumina  from  alum.  The  fluor- 
escence of  the  alumina  thus  obtained  was  not  red,  but  blue  to  green- 
ish-blue, and  its  spectrum  gave  neither  a  line  nor  a  band.  The 
addition  of  0"1  per  cent,  of  chromic  oxide,  however,  produced  a  bril- 
liant red  fluorescence  far  brighter  than  that  obtained  from  pure 
alumina  under  any  conditions,  and  (he  bands  in  the  spectrum  are  well 
defined.  With  O'Ol  per  cent,  of  chromic  oxide,  the  fluorescence  is 
rose  red,  and  the  band  and  line  in  the  spectrum  are  very  distinct. 
0'005  per  cent,  of  chromic  oxide  produces  a  mixture  of  the  greenish- 
blue  and  rose-red  fluorescence,  which  is  generally  of  a  rosy- white 
tint. 

Moderately  calcined  alumina  mixed  with  about  1  per  cent,  of  bis- 
muth oxide  shows  at  most  a  very  feeble  greenish  fluorescence. 

A  strongly  calcined  mixture  of  bismuth  oxide  and  alumina  from 
the  sulphate  shows  a  reddish-lilac  fluorescence.  If  the  alumina  has 
been  prepared  from  alum,  the  fluorescence  is  a  mixture  of  the  pale- 
green  and  dull  red  fluorescences;  if  from  aluminium  chloride,  the 
fluorescence  is  almost  white  with  a  greenish  or  violet  tinge.  When 
the  exciting  current  is  weak,  the  violet  tinge  only  is  seen.  With  a 
much  smaller  proportion  of  bismuth  oxide  (0*065  per  cent.),  the 
fluorescence  is  brighter,  and  has  a  greenish-blue  tinge.  It  is  dis- 
tinctly brighter  than  with  1  per  cent,  of  the  oxide,  and  much  brighter 
than  with  pure  alumina. 

The  curious  fluorescence,  lilac  in  the  cold  but  blue  on  heating, 
which  is  obtained  with  alumina  prepared  from  the  sulphate  mixed 
with  bismuth  oxide,  seems  to  be  due  to  the  simultaneous  presence  of 
bismuth  and  some  other  substance,  but  the  latter  is  not  potassium. 

The  red  line  seen  in  the  spectrum  of  the  fluorescence  of  alumina 
from  alum,  &c.,  disappears  when  the  tube  is  moderately  heated  in  a 
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vacuum,  and  at  the  same  time  the  fluorescence  becomes  orange.  The 
broad  red  band  in  the  spectrum  at  first  becomes  more  intense,  but  if 
the  tube  is  more  strongly  heated  the  band  disappears. 

Alumina  mixed  with  a  small  proportion  of  ferric  oxide  and  very 
strongly  heated  gives  no  red  fluorescence.  Alumina  from  alum  con- 
taining 1  per  cent,  of  cupric  oxide  and  moderately  calcined,  shows  a 
somewhat  bright  bluish-green  fluorescence.  After  strongly  heating, 
the  red  fluorescence  is  obtained. 

Alumina  from  alum  gives  the  most  intense  fluorescence  when  it  is 
precipitated  by  ammonia,  and  at  first  gradually  and  then  very  strongly 
heated.  Alumina  from  alum  which  has  been  very  strongly  heated,  and 
containing  O'OOl  per  cent,  of  manganese  oxide,  but  free  from  potas- 
sium oxide,  gives  a  pale-rose  fluorescence  with  the  red  band  in  the 
spectrum  w^ell  marked.     Here  and  there  the  fluorescence  is  greenish. 

The  red  obtained  from  pure  alumina  in  the  phosphoroscope  is  much 
feebler  than  that  given  by  less  pure  varieties  of  the  oxide,  especially  if 
the  latter  contain  a  small  quantity  of  chromium.  There  is  no  spec- 
trum evidence  to  show  whether  the  two  fluorescences  are  or  are  not 
identical. 

Pure  alumina  prepared  from  redistilled  aluminium  chloride  by 
precipitation  with  ammonia  and  calcination  at  a  high  temperature, 
gives  a  feeble  red  phosphorescence  in  the  phosphoroscope.  If  the 
aluminium  chloride  is  decomposed  by  a  small  quantity  of  water,  the 
solution  simply  evaporated  to  dryness,  and  the  residue  strongly  heated, 
the  alumina  thus  obtained  gives  a  very  feeble  greenish-white  phos- 
phorescence in  the  phosphoroscope.  It  would  seem  that  the  red 
phosphorescence  observed  in  the  first  case  is  due  to  impurities  intro- 
duced either  in  the  form  of  dust  or  in  the  distilled  water  used  for 
washing. 

These  results  tend  to  support  the  author's  view  that  small  quanti- 
ties of  chromium  are  the  determining  cause  of  the  red  fluorescence. 

C.  H.  B. 

Causes  which  Determine  the  Phosphorescence  of  Calcium 
Sulphide.  By  A.  Verneuil  (Gom;pt.  rend.,  104,  501 — 504). — The 
shell  of  Hypopns  vulgaris  (this  vol.,  p.  2)  has  the  composition  CaCOs 
98-21,  NaaCOa  0*99,  NaCl  0-06,  insoluble  matter  0-04,  SiOz  0*02,  MgO 
0*01,  P2O5  traces,  organic  matter  and  loss  0*67  =  100. 

Pure  calcium  carbonate  mixed  with  double  the  j^roportion  of  sodium 
carbonate  present  in  the  shell  and  002  per  cent,  of  sodium  chloride, 
and  then  heated  with  30  per  cent,  of  sulphur  and  0"02  per  cent,  of 
bismuth  nitrate,  yields  a  product  which  phosphoresces  in  a  manner 
very  similar  to  that  of  the  product  obtained  when  the  shell  of  Hypojjus 
is  treated  in  a  similar  manner. 

Pure  calcium  sulphide  gives  no  phosphorescence ;  if  mixed  with  a 
small  proportion  of  the  sulphate  it  shows  a  feeble  white  phosphor- 
escence ;  with  sodium  carbonate,  a  greenish-white  phosphorescence; 
with  bismuth  added  in  the  form,  of  bismuth  nitrate,  a  feeble  white 
phosphorescence;  with  sodium  carbonate  and  bismuth  simultaneously, 
a  blue  phosphorescence.  Sodium  chloride  increases  the  intensity  of 
the  phosphorescences  produced  by  sodium  carbonate  and  by  bismuth. 

From  these  and  former  observations  {loc.  cit.),  it  appears  that  the 
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violet  phosphorescence  of  calcium  sulphide  prepared  from  the  shell  of 
Hypopus  vulgaris  is  due  to  the  simultaneous  presence  of  bismuth 
oxide,  sodium  carbonate,  sodium  chloride,  and  calcium  sulphate.  An 
increase  in  the  proportion  of  sodium  carbonate  and  chloride  above 
that  contained  in  the  shell  does  not  increase  the  brilliancy  of  the 
phosphorescence.  Traces  of  silica,  &c.,  probably  exert  a  similar 
effect,  but  their  amount  is  so  small  that  their  action  is  neglige- 
able. 

The  action  of  these  substances  is  probably  due  to  the  fact  that  they 
act  as  fluxes,  and  it  seems  not  improbable  that  all  substances  which 
are  capable  of  vitrifying  the  surface  of  the  calcium  sulphide  without 
colouring  it  render  it  phosphorescent. 

Calcium  sulphide  becomes  phosphorescent  to  a  greater  or  less  extent 
if  heated  on  platinum  foil  with  a  small  quantity  of  borax,  potassium 
carbonate,  sodium  chloride,  sodium  carbonate,  sodium  sulphate, 
sodium  silicate,  barium  chloride,  strontium  chloride,  calcium  fluoride, 
barium  fluoride,  barium  silicofluoride,  cryolite,  &c.  C.  H.  B. 

Phosphorescence  of  Calcium  Sulphide.  By  E.  Becquerel 
(Compt.  rend.,  104,  551 — 554). — This  paper  is  mainly  a  summary  of 
the  author's  previous  observations  respecting  the  phosphorescence  of 
calcium  sulphide. 

Verneuil's  pure  calcium  sulphide  is  feebly  luminous  in  the  phos- 
phoroscope  after  being  exposed  to  the  sun's  rays. 

The  colour  of  the  phosphorescence  of  sulphides  varies  with  the 
temperature.  This  is  well  seen  in  the  case  of  strontium  sulphide 
prepared  from  strontium  oxide  and  sulphur.  At  —20^  the  phosphor- 
escence is  violet-blue,  at  +40°  pale-blue,  at  90°  greenish-yellow,  at 
150°  orange,  and  the  reverse  changes  are  observed  as  the  temperature 
falls.  Strontium  sulphide  at  different  temperatures  reproduces  tem- 
porarily and  successively  under  the  influence  of  light  almost  all  the 
colours  of  the  spectrum.  Similar  efl^ects  are  obtained  pei-manently 
by  admixture  with  foreign  substances.  C.  H.  B. 

Rotatory  Power  of  Compounds  formed  in  Solutions  of  Tar- 
taric Acid.  By  D.  Geknez  (Compt.  rend.,  104,  783—785). — Many 
substances  which,  like  boric  acid,  have  no  action  on  polarised  light, 
have  the  power  of  removing  the  anomalies  of  the  law  of  dispersion  of 
solutions  of  malic  and  tartaric  acids,  and  of  increasing  the  rotatory 
power  of  these  substances  to  a  considerable  extent.  Amongst  these 
are  amido-compounds,  such  as  formamide,  acetamide,  urea ;  acids, 
such  as  arsenic,  arsenious,  molybdic,  and  antimonic  acids ;  salts,  such 
as  alkaline  arsenates,  molybdates,  and  tungstates. 

The  efi^ect  is  particularly  well  seen  in  the  case  of  sodium  molybdate, 
a  very, soluble  salt.  When  tartaric  acid  and  sodium  molybdate  exist 
together  in  solution  in  the  proportion  of  equal  equivalents,  they  form 
a  substance  which  has  a  rotatory  power  37'57  times  as  great  as  that 
of  tartaric  acid.  The  compound  formed  under  these  conditions  will 
be  Na2Mo04,2C4H606.  In  solutions  which  contain  a  lower  proportion 
of  sodium  molybdate,  the  rotatory  power  is  proportional  to  the  amount 
of  the  inactive  substance  up  to  and  even  beyond  half  an  equivalent. 
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The  addition  of  sodium  molybdate  in  quantity  above  that  required  by 
the  formula  given  has  no  appreciable  effect.  C.  H.  B. 

Galvanic  Element.  By  W.  Borchees  (Dingl.  polyt.  J.,  263, 
32 — 34). — The  cell  containing  the  exciting  agent  consists  of  an 
ordinary  wrought-iron  tube,  closed  at  one  end  and  in  which  a  zinc  or 
tin  rod  is  suspended.  The  iron  tube  forms  the  positive  pole.  The 
exciting  agent  is  a  solution  of  sodium  hydroxide  and  sodium  nitrate, 
sodium  chloride  being  added  to  increase  the  active  power  of  the 
solution.  For  technical  purposes  the  ratio  of  Na^O  :  iSTaNOg  :  NaCl 
=  90  :  80  :  300  may  be  used.  D.  B. 

Standard  Galvanic  Cell.  By  Gouy  {Gompt  rend.,  104,  781—783). 
— A  convenient  standard  of  electromotive  force  is  furnished  by  a  cell 
composed  of  zinc,  zinc  sulphate,  mercuric  oxide,  and  mercury.  The 
bottom  of  a  flask  is  covered  to  a  depth  of  2  to  3  cm.  with  carefully 
purified  mercury,  a  platinum  wire  sealed  into  the  glass  and  in  con- 
tact with  the  mercury  forming  the  positive  pole.  On  the  mercury  is 
placed  a  layer  of  yellow  mercuric  Oxide,  and  the  flask  is  filled  with  a 
10  per  cent,  solution  of  crystallised  zinc  sulphate  (sp.  g\\  1*06),  and 
in  this  is  immersed  a  rod  of  pure  zinc,  which  should  be  amalgamated. 
In  order  to  render  the  cell  portable,  the  zinc  may  bo  enclosed  in  a  tube 
with  a  narrow  aperture  closed  with  some  porous  material.  This 
arrangement  will  give  a  cell  with  a  very  high  resistance.  It  matters 
little  whether  the  cells  are  exposed  to  air  or  are  hermetically  sealed. 
Some  sealed  cells  which  had  been  filled  up  for  three  months  were 
found  to  give  the  same  results  as  freshly  prepared  cells.  The 
electromotive  force,  which  is  equal  to  about  1*39  volts,  does  not 
become  constant  until  after  some  days.  This  time  being  necessary 
for  the  mercury  to  acquire  a  condition  of  equilibrium.  The  electro- 
motive force  is  independent  of  the  concentration  of  the  zinc  sulphate 
solution,  provided  that  its  sp.  gr.  is  above  1'02,  and  it  is  not  affected 
by  replacing  or  amalgamating  the  zinc.  It  varies  very  slightly  with 
the  temperature,  the  variations  being  only  0*0001  per  degree  between 
0"  and  30°.  If  the  current  does  not  exceed  0"001  ampere,  polarisation 
rapidly  disappears  when  the  circuit  is  broken,  and  in  practice  the 
circuit  is  only  closed  just  at  the  time  the  observation  is  to  be  made. 
Any  effect  of  accidental  closing  of  the  circuit  may  be  avoided  by 
making  the  internal  resistance  equal  to  1000  ohms.  The  cell  can  be 
used  with  galvanometers  as  well  as  with  electrometers. 

C.  H.  B. 

Galvanic  Polarisation  produced  by  Feeble  Electromotive 
Forces.  By  C.  Fromme  (Ann.  Fhys.  Chem.  [2],  29,  497—544;  30, 
77—95,  320 — 343,  and  503—530). — The  author  has  made  a  great 
number  of  experiments  on  the  polarisation  of  platinum,  gold,  and 
palladium  electrodes.  The  arrangements  were  such  that  the  polarisa- 
tion could  be  measured  by  means  of  an  electrometer  both  during  the 
passage  of  the  current  and  after  the  circuit  had  been  broken.  By 
comparison  with  a  neutral  plate,  the  polarisation  of  each  electrode 
could  be  separately  measured,  and  the  rate  of  its  change  during  the 
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passage  of  the  current  and  after  breaking  circuit,  as  well  as  the 
influence  on  it  of  the  presence  or  absence  of  air  in  the  voltameter, 
rise  of  temperature,  and  so  forth,  could  be  studied.  In  the  first  three 
papers,  the  results  obtained  respectively  with  platinum,  gold,  and 
palladium,  are  described  ;  the  fourth  contains  a  resume  and  discussion. 
Prom  the  latter,  the  following  few  observations,  bearing  specially  on 
the  occlusion  of  gases  by  tliese  metals,  are  taken. 

Water  acidified  with  sulphuric  acid  appears  to  be  decomposed  even 
by  the  weakest  currents.  Of  the  liberated  gases,  one  portion  condenses 
on  the  surface  of  the  electrodes ;  a  second  portion  penetrates  or  is 
occluded  by  the  metal ;  and  a  third  is  either  scattered  or  dissolved  in 
the  surrounding  liquid.  The  experiments  make  it  highly  probable 
that  oxygen  is  occluded  as  well  as  hydrogen.  The  electromotive  force 
of  polarisation  depends  solely  on  the  surface-condensed  gas ;  that 
which  has  penetrated  the  electrodes  has  a  great  influence  on  the 
rate  at  which  polarisation  increases  or  diminishes  under  different 
conditions. 

The  polarisation  developed  in  an  air-free  voltameter  by  a  feeble 
current  (from  one  Daniell),  approaches  the  battery  electromotive  force 
more  nearly  the  less  the  total  resistance  of  the  circuit.  Under  no 
conditions  does  it  actually  equal  the  latter ;  hence  there  is  always  a 
slight  residual  current  flowing  through  the  cell.  The  insertion  of  a 
resistance  into  the  circuit  then  diminishes  both  anode  and  cathode 
polarisation.  If  the  charging  current  has  been  feeble  and  of  short 
duration,  and  the  voltameter  air-free,  the  rate  of  loss  of  H-polarisation 
reaches  its  maximum  only  after  a  time ;  but  when  air  is  present  part 
of  the  hydrogen  is  at  once  oxidised,  and  the  polarisation  sinks 
rapidly.  When  the  charging  current  has  been  strong,  presence  of 
air  makes  but  little  difference  in  the  loss  of  O- polarisation  ;  but  with 
a  feeble  charging  current,  presence  of  air  acts  so  as  to  increase  the 
original  0-polarisation,  and  hence  its  rate  of  change  when  a  resistance 
is  inserted.  On  the  other  hand,  when  the  charging  current  has  been 
long  continued,  both  the  electrodes  and  the  surrounding  liquid  become 
saturated  with  gas  ;  the  occluded  gas  slowly  leaks  out  when  the 
charging  current  is  diminished  by  the  resistance,  and  consequently 
both  polarisations  fall  away  slowly. 

The  polarisation  developed  by  a  current  is  also  affected  by  the 
previous  condition  of  the  electrodes.  The  important  factor  in  such 
cases  is  occlusion.  The  occlusion  of  hydrogen  by  platinum  and 
palladium  is  well  established ;  that  of  oxygen  is  rendered  probable  by 
the  fact  that  when  a  feeble  current  is  passed  successively  in  opposite 
directions  through  a  voltameter,  and  the  circuit  then  broken,  the 
plate  which  was  originally  the  anode  shows  at  first  a  slight  H-polarisa- 
tion, which  soon  gives  place  to  0-polarisation.  The  occlusion  of  gases 
by  platinum  appears  to  occur  for  forces  between  0'8  and  1"6  of  a 
Daniell. 

A  curious  phenomenon  is  observed  when  two  electrodes,  previously 
polarised  by  a  Daniell,  are  placed  m  circuit.  Both  then  show  equal 
0-polarisation.  This  is,  partly  at  least,  due  to  the  fact  that  the 
original  O-  was  stronger  than  the  H-polarisation.  With  a  stronger 
chai'ging  current  (one  chromic  acid  element),  the  electrodes  become 
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more  nearly  saturated  with  gas,  and  on  connecting  them  both  show  a 
transient  H- polarisation,  which  is  soon  changed  to  0-polarisation. 

The  polarisation  of  either  electrode  increases  as  its  surface  is 
diminished  ;  that  is,  it  is  proportional  to  the  density  with  which  the 
gas  is  separated. 

An  investigation  of  the  rate  of  loss  of  both  H-  and  0-polari- 
sation, on  open  circuit,  showed  that  this  is  never  uniform,  but 
reaches  maximum  and  minimum  values.  Two  explanations  of  this 
are  suggested.  One  is,  that  the  union  of  the  occluded  gases  with 
the  metal  is  not  a  union  in  fixed  proportions ;  and  hence  the  dissocia- 
tion may  show  maximum  and  minimum  values.-  Another  rests  on  the 
following  considerations-: — The  motion  of  th^e  occluded  gases  in  the 
substance  of  an  electrode  must  always  take  place  in  the  direction  of 
least  saturation,  and  during  chargi-ng  must  be  from  without  inwards. 
The  moment  the  circuit  is  broken,-  a  rapid  escape  of  gas  takes  place 
from  the  surface ;  and  there  will  then  be  at  some  little  depth  a  layer 
of  metal  highly  charged  with  gas,  having  on  each  side  of  it  less 
saturated  layers.  For'  some  time  afterwards,  therefore,  the  motion 
will  take  place  in  two  directions.  A  series  of  wave-like  motions  of 
the  gas  will  then  ensue,  which  accounts  for  the  maxima  and  minima. 
The  shorter  the  duration  of  the  charging  current,  the  more  rapidly  the 
gas  condensation  diminishes  from  without  inwards,  and  the  sooner  the 
rate  at  which  polarisation  disappears  reaches  its  maximum.  A  <3om- 
parison  of  these  rates  for  the  anode  and  cathode  leads  the  author  to 
the  conclusion  that  the  union  of  platinum  with  oxygen  is  of  a  looser 
nature  than  that  with  hydrogen,  and  the  motion  of  the  former  gas 
within  the  electrode  more  free. 

Nevertheless,  even  when  the  polarising  current  has  been  of  brief 
duration,  and  the  cathode  not  previously  0-polarised,  the  loss  of 
H-polarisation  still  reaches  a  maximum  after  a  distinct  interval.  This 
points  either  to  the  normal  presence  of  oxygen  in  the  platinum 
(possibly  absorbed  during  the  preliminary  heating  to  redness)  ;  or,  as 
Streintz  suggests  (Ann.  Phys.  Ghern.  [2],  13,  644;  and  17,  B41),  to 
pure  platinum  being  electronegative  towards  the  same  metal  contain- 
ing hydrogen. 

The  results  with  gold  electrodes  are  essentially  the  same  as,  although 
somewhat  more  complex  than,  those  with  platinum.  They  point  to 
the  occlusion  of  gases  by  this  metal  for  two  strengths  of  battery 
electromotive  force,  namely,  between  0'2  and  0*7  and  above  1*1 
Daniell.  The  presence  of  air  in  the  voltameter  diminishes  the  force 
required  for  occlusion. 

The  results  with  palladium  are  explained  by  the  enormous  occlusion 
of  hydrogen,  which  takes  place  principally  for  forces  between  0"4  and 
1"4  of  a  JJauiell,  and  by  the  superticial  oxidation  of  the  metal.  But 
even  here  occlusion  of  oxygen  probably  takes  place.  Only  after  long 
passage  of  a  strong  current  (one  chromic  acid  element)  does  palladium 
become  completely  saturated  with  hydrogen ;  and  the  discharge  of 
this  gas  when  the  circuit  is  broken  may  then  last  for  weeks. 

Warming  the  voltameter  may  diminish  0-polarisation  by  scattering 
the  gas  ;  in  the  same  way,  it  may  diminish  H-polarisation  when  this 
is  high,  but  may  increase  it  by  assisting  the  escapj  of  occluded  gas 
when  the  polai-isation  is  feeble.  Ch.  B. 
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Action  of  Ethylene  Bromide  on  Alkyl-metallic  Oxides : 
Preparation  of  Acetylene.  By  De  Forcrand  {Com.pt.  rend.,  104, 
696 — 699). — The  au]bhoi*'s  researches  on  the  action  of  ethylene  bromide 
on  alkyl-metallic  o?;ides  dissolved  in  the  corresponding  alcohols  show 
that  the  reaction  C2H4Br2  liquid  +  2R0M  dissolved  in  wROH  = 
2MBr  precipitated  in  22/  +  2RQH  H-  C2H2  gas,  develops  in  the  cases 
of  the  first  five  alkyl  potassium  oxides  +15*92;  +19".^0;  +22*44; 
+  32*94  ;  +27'o2  Cal.  respectively,  and  in  the  cases  of  the  first  three 
sodium  compounds  +1*36;  +8*86;  +13*66  respectively.  The  corre- 
sponding reaction  with  the  solid  compounds  develops  +  41*46;  +46*48 ; 
+  45*94;  +50*72,  and  ,+  44*50  Cal.  respectively  in  the  case  of  the 
potassium  alkjl  oxides,  and  +31*74;  +29*18;  +33*2;  +34*92; 
+  35*02  Cal.  respectively  in  the  case  of  the  sodium  compounds. 

In  all  these  reg^ctions  monobromethylene  is  also  produced.  The 
heat  of  formation  of  this  compound  is  not  known,  but  the  difference 
between  it  and  y,  the  heat  developed  in  the  above  reactions,  is  greater 
the  greater  the  vajue  of  y.  It  follows  that  at  the  same  temperature 
the  proportion  of  acetylene  in  the  product  w411  be  greater,  and  that  of 
monobromethylene  less,  the  greater  the  value  of  y,  a  conclusion  which 
is  confirmed  by  experiment. 

The  greatest  development  of  heat  is  observed  in  the  case  of  potas- 
sium isobutyl  oxide,  and  this  compound  can  be  used  for  the  prepara- 
tion of  acetylene.  Potassium  is  dissolved  in  isobutyl  alcohol,  the 
excess  of  alcohol  distilled  off  in  a  current  of  dry  hydrogen,  and  the 
residue  heated  at  200°  jn  hydrogen,  and  after  cooling,  mixed  gradually 
with  ethylene  bromide.  The  reaction  takes  place  at  the  ordinary 
temperature,  and  the  gas  is  purified  from  isobutyl  alcohol  and  mono- 
bromethylene by  passing  it  through  absolute  alcohol ;  500  to  600  c.c. 
can  be  obtained  from  2  grams  of  potassium.  Potassium  ethoxide  can 
also  be  used,  but  the  gas  contains  a  greater  proportion  of  mono- 
bromethylene. 

In  1861,  Sawitsch  (Compt.  rend.,  52,  157)  obtained  acetylene  by 
the  action  of  ethylene  bromide  on  sodium  amjl  oxide  in  sealed  tubes 
at  100° ;  and  from  potassium  ethoxide  and  propylene  dibromide  he 
obtained  allylene.  C.  H.  B. 

Heat  of  Formation  of  T9,rtar  IJmetic.  By  Guntz  (Compt.  rend., 
104,  699 — 707). — The  heat  of  formation  of  potassium  hydrogen 
tartrate  was  determined  by  dissolving  equivalent  quantities  of  normal 
potassium  tartrate  and  tartaric  acid  in  dilute  hydrochloric  acid. 

C^HeOc  solid  +  C4H4O6K2  solid  =  2C4H5O6K 

solid develops  +  8*0  X  2  Cal. 

CiHeOe  solid  +  KHO  solid  =  C4H5O6K  solid 

+  H2O  solid ,...,.., „         +35*1  ,, 

The  heat  developed  by  the  action  of  tartaric  acid  on  the  normal 
tartrate  is  of  the  same  order  as  that  developed  by  the  action  of 
sulphuric  acid  on  the  normal  sulphate  (  +  7*5  Cal.). 

The  heat  of  formation  of  tartar  emetic  was  determined  by  dissolving 
equivalent  quantities  of  potassium  hydrogen  tartrate  and  antimony 
oxide  in  dilute  hydrofluoric  acid. 
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*C8H40,o,KO,HO  solid  +  SbOa  solid  =  HO 

solid  +  C8H40,o,KO,Sb03  solid develops  -0-85  Cal. 

The  heat  of  solution  of  the  anhydrous  salt  at  12°  is  — 5"1;  of  the 
hydrated  salt  —  5*3,  whence — 

*C8H,0,o,KO,Sb03    solid    +    HO    solid    = 

C8H40io,KO,Sb03,HO  solid develops  -0-5  Cal. 

In  the  process  of  drying,  tartar  emetic  should  not  be  heated  above 
100°,  since  at  110 — 120°  it  loses  more  tlian  one  equivalent  of  water. 
When  heated  at  180°,  it  loses  two  equivalents  of  water,  as  Dumas 
observed,  and  forms  an  anhydride  which  dissolves  in  water  with 
development  of  heat  and  production  of  a  solution  identical  with  an 
ordinary  solution  of  tartar  emetic. 

*C8H,08,KO,Sb03    solid     +    H2O2   solid    = 

C8H40io,KO,Sb03  solid    develops  +4*1  Cal. 

C.  H.  B. 

Influence  of  Double-  and  Ring  -  linking  on  Molecular 
Volumes.  By  A.  Horstmann  {Ber.,  20,  766—781). — In  this  paper, 
the  author  has  brought  together  and  classified  in  numerous  tables  the 
values  obtained  by  various  investigators  for  the  molecular  volumes 
(both  at  0°  and  at  the  boiling  point)  of  such  substances  as  seemed 
likely  to  throw  light  on  the  influence  of  molecular  structure  on  the 
molecular  volumes  of  organic  compounds. 

Comparing  compounds  with  open  carbon-chains,  the  author  finds 
that  when  a  double  linking  is  converted  into  a  single  linking  by  the 
addition  of  two  atoms  of  hydrogen,  the  molecular  volume  increases,  the 
increase  at  0°  varying  from  4*1  to  9'4,  the  mean  increase  being  6"4. 
The  instances  taken  include  the  conversion  of  unsaturated  into 
saturated  compounds,  as  well  as  of  highly  unsaturated  compounds 
into  less  unsaturated  (such  as  dial]yl  into  hexylene).  Most  of  the 
differences  observed  lie  closely  around  the  mean,  6*4. 

Next,  taking  substances  containing  the  benzene-ring  and  comparing 
their  molecular  volumes  with  those  of  their  hexahydrides,  the  mean 
difference  is  found  to  be  for  6H  =  22*4,  or  for  Ho  =  7"5,  or  nearly 
the  same  as  in  the  case  of  the  open-chain  formation.  But  when  by  a 
further  addition  of  H2  wo  pass  from  the  hydrides  of  the  aromatic 
compounds  to  fully  saturated  compounds  the  increase  is  much  greater, 
the  mean  for  Hj  being  16*2.  This  latter  passage  is  of  course  accom- 
panied with  the  change  from  the  ring  to  the  open  formation.  Similar 
results  are  shown  between  hydrides  of  aromatic  compounds  and  their 
isomerides  with  open  chains.  In  this  case — where  there  is  only 
difference  of  constitution  and  not  of  amount  of  hydrogen  present — 
the  molecular  volumes  of  the  compounds  with  open  chains  exceed 
those  of  the  isomeric  benzene  compounds  by  about  8'5.  Similar  results 
are  obtained  by  a  comparison  of  compounds  of  the  naphthalene  series 
(containing  two  rings)  with  corresponding  compounds  of  the  aromatic 
and  fatty  series. 

*  These  equations  are  given  as  in  the  original  paper,  0=8. 
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Turning  to  the  thiopheTi  series,  no  siicli  easy  comparisons  can  be 
made  since  no  hydrides  are  known.  J3at  comparing  thiopheii  with 
diethyl  sulphide,  we  find  the  molecular  volume  of  the  latter  (107'6)  to 
be  80"4  in  excess  of  that  of  thiophen  (77'2).  Now  here  we  have  an 
addition  of  3H2,  a  change  of  two  double  linkings  to  single  ones,  and 
of  the  ring  to  the  open  formation.  Taking  the  numbers  derived  from 
the  benzene  series,  we  should  obtain  (7"5  X  2)  -j-  16'5  =  31*5,  or 
almost  exactly  the  difference  found.  Thus,  although  as  we  do  not 
know  the  intermediate  hydride  we  cannot  speak  with  certainty,  the 
numbers  seem  again  in  the  thiophen  series  to  point  to  a  greater 
difference  being  caused  by  the  addition  of  the  two  hydrogen-atoms 
which  cause  a  breaking  up  of  the  ring  formation,  than  is  caused  by 
a  like  addition  when  only  a  change  from  double  to  single  linking 
takes  place. 

With  regard  to  compounds  containing  nitrogen,  we  find  in  the 
fatty  series  that  the  conversion  of  nitrites  to  amines  by  the  addition 
of  2H2,  gives  a  mean  increase  of  11*8  or  2  X  5'9.  In  the  case  of 
pyridine-derivatives,  comparison  is  more  difficult,  since  the  possible 
variation  of  mode  of  linking  of  the  nitrogen-atom  comes  into  con- 
sideration. But  comparing  the  pyridine  compounds  with  their  hexa- 
hydrides  we  find  the  increase  3H2  =  16'8  or  3  X  5'6,  and  further 
comparing  these  hydrides  with  the  corresponding  amines  of  the  fatty 
series  we  find  the  mean  increase,  H2  =  18'6. 

The  above  numbers  all  refer  to  molecular  volumes  determined  at  0°. 
If  those  determined  at  the  boiling  point  are  employed,  similar  resnlts 
are  obtained,  although  of  course  the  actual  numbers  are  slightly 
different.  In  this  case,  the  mean  values  are  as  follows  : — I.  Where 
the  change  is  simply  from  double  to  single  linking,  H2  in  the  fatty 
series  =  7*1,  in  the  aromatic  series  =  8"2,  in  the  naphthalene  series 
=  8'0,  in  the  nitrogenous  fatty  series  =  3*6,  in  the  pyridine  series 
=  6' 5.  II.  Where  the  change  is  from  the  closed  ring  to  the  open 
chain  H2  =  20'2. 

From  the  above  results,  the  author  draws  the  conclusion  that 
"  unsaturated  compounds  with  ring  formulae  have  much  smaller 
molecular  volumes  than  their  isomerides  with  open  chains  and  poly- 
linkings."  He  considers  that  in  the  present  state  of  our  knowledge 
of  the  subject,  and  absence  of  information  as  to  the  disturbing 
influences  of  other  constitutional  variations,  no  great  stress  should  be 
laid  on  the  actual  numerical  amounts  of  these  differences,  and  that 
for  the  same  reason  it  is  also  not  well  at  present  to  attempt  to 
calculate  absolute  values  for  the  elements.  The  results  obtained  with 
compounds  of  the  aromatic,  thiophen,  and  pyridine  series  seem  to 
speak  in  favour  of  Kekule's  ring  formulae.  L.  T.  T. 

Effect  of  Sulphuric  Acid  on  the  Solubility  of  Sulphates. 
By  K.  Engel  {Gompt.  rend.,  104,  506 — 508). — When  sulphuric  acid 
is  added  to  solutions  of  sulphates  which  do  not  form  acid  salts,  the 
solubility  of  the  sulphate  is  diminished,  but  not  in  the  same  way  «s 
the  solubility  of  chlorides  in  hydrochloric  acid  ;  that  is  to  say,  one 
equivalent  of  the  acid  does  not  precipitate  one  equivalent  of  the  salt. 
The   sulphuric    acid   behaves   as   if    each   molecule    combined    with 
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12  mols.  of  water  and  prevented  them  from  exerting  any  solvent 
action.  When  the  quantity  of  acid  is  very  large,  the  divergences  from 
this  law  become  more  marked.  Details  are  given  in  the  case  of 
copper  and  cadmium  sulphates.  Other  sulphates  behave  in  a  similar 
manner.  The  solubility  of  zinc  sulphate  is  diminished  by  the  first 
12  equivalents  of  sulphuric  acid,  and  it  is  only  beyond  this  point 
that  an  acid  salt  begins  to  be  formed.  Magnesium  sulphate  and  some 
others  also  show  this  phenomenon.  C.  H.  B. 

A  Particular  Case  of  Solution.  By  F.  Parmentier  (Gompt. 
rend.,  104,  686 — 688). — Crystallised  phosphomolybdic  acid  contain- 
ing 23'4  per  cent,  of  water  dissolves  in  ether  with  development  of 
heat,  but  if  excess  of  ether  is  then  added,  and  the  liquid  agitated,  the 
ether  and  the  ethereal  solution  of  the  acid  will  not  mix,  but  separate 
into  two  distinct  layers.  If  the  crystals  were  not  dry,  or  if  the  ether 
was  not  really  anhydrous,  water  separates  as  a  third  intermediate  layer. 
When  the  ether  is  evaporated,  the  phosphomolybdic  acid  crystallises 
in  the  ordinary  form.  If  the  ethereal  solution  is  separated  from 
excess  of  ether,  and  heated  in  a  sealed  tube,  a  quantity  of  ether 
separates  as  a  supernatant  layer,  the  volume  of  which  increases  as  the 
temperature  rises.  After  cooling,  the  supernatant  layer  can  again  be 
mixed  with  the  rest  of  the  liquid,  and  a  homogeneous  tiuid  is 
obtained. 

An  ethereal  solution  of  phosphomolybdic  acid  saturated  at  13°  has  a 
sp.  gr.  of  13,  and  is  soluble  in  alcohol  in  all  proportions,  but  will  not 
dissolve  in  water.  If  an  aqueous  solution  of  phosphomolybdic  acid  is 
agitated  with  ether,  the  whole  of  the  acid  is  removed  from  the  water, 
and  the  ethereal  solution  separates  and  sinks  to  the  bottom.  If  the 
crystals  of  the  acid  are  allowed  to  effloresce,  or  are  heated  at  100*^  for 
some  time,  they  afterwards  only  dissolve  in  ether  if  a  sufficient 
quantity  of  water  is  added. 

The  solubility  of  the  acid  in  ether  increases  with  the  temperature, 
the  quantity  dissolved  by  100  parts  of  ether  being  as  follows  : — 

0°.  81".  19-3°.  27-4^  32-9^ 

80-6  84-7  96-7  103-9  107-9 

The  solution  of  1  kilo,  of  the  acid  in  ether  develops  22*8  Cal.  or 
90'2  Cal.  per  gram-molecule.  A  solution  saturated  with  ether  can 
dissolve  large  quantities  of  the  acid  with  development  of  hear,  but 
with  separation  of  water  as  a  supernatant  layer.  C.  H.  B. 

Solubility  of  Calcium  Orthobutyrate  and  Isobutyrate.     By 

J.  Chancel  and  F.  Parmentier  {Co7n.pt.  rend.,  104,  474 — 478). — 
Chatelier  (Absti-.,  1885,  340,  473)  has  deduced  a  relation  between 
the  heat  of  dissolution  of  a  substance  and  its  solubility,  according  to 
which,  if  dissolution  takes  place  with  absorption  of  heat,  the  solubility 
increases  with  a  rise  of  temperature,  and  vice  versa.  The  authors 
have  determined  the  solubility  of  normal  calcium  butyrate,  which 
diminishes  with  a  rise  of  temperature,  and  of  calcium  isobutyrate, 
which  increases  with  a  rise  of  temperature  below  80°. 

Calcium  orthobutyrate  forms  nacreous   lamellae  of   the  composition 
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Ca( 0411702)2  +  H,0,  which  do  not  lose  their  water  below  130°.  The 
solubility  decreases  gradually  up  to  60°,  and  then  increases,  the  solu- 
bility at  100°  being  almost  equal  to  that  at  40^^.  The  molecular  heat 
of  dissolution  of  its  saturated  solution  in  excess  of  water  is  +2*5,  and 
hence  the  molecular  heat  of  dissolution  of  calcium  orthobutyrate  to 
saturation  is  -j-b'S  Cal. 

Calcium  isohutyrate  forms  long  prisms,  which  contain  5  mols.  H^O, 
and  are  very  efflorescent.  When  heated  at  100°,  these  crystals  yield 
a  hydrate  containing  1  mol.  HoO,  which  forms  thin  lamellee,  resem- 
bling those  of  the  ortho-salt,  but  efflorescent  at  the  ordinary  tempera- 
ture. Its  solubility  increases  gradually  with  the  temperature  up  to 
80°,  and  then  diminishes,  the  value  at  100°  being  the  same  as  at  60°. 
The  molecular  heatof  dissolution  of  the  pentahydrated  salt  is  -f3"l  Oal. ; 
the  molecular  heatof  dissolution  of  its  saturated  solution  is  -f  2*5  Oal., 
and  the  difference  (0'6  Oal.)  is  the  molecular  heat  of  solution  of 
calcium  isobutyrate  to  saturation.  Hence,  although  the  solubility  of 
the  salt  increases  with  the  temperature,  it  develops  heat  when 
dissolved  to  saturation.  If  the  anhydrous  salt  had  been  used,  this 
development  would  have  been  still  greater. 

It  is  evident  from  these  facts  that  Ohatelier's  result  cannot  be 
regarded  as  a  general  law.  0.  H.   B. 

Laws  of  Solution :    a  Reply  to  Chancel  and  Parmentier. 

By  H.  Le  Chatelier  (Gompt.  rend.,  104,  679 — 682). — Ohancel  and 
Parmentier's  value  for  the  heat  of  dissolution  of  calcium  isobutyrate 
(preceding  Abstract)  is  within  the  error  of  experiment.  Oalcium 
orthobutyrate  obeys  the  author's  law. 

The  sign  of  the  heat  of  dissolution  to  saturation  is  readily  deter- 
mined by  pouring  a  small  quantity  of  water  on  an  excess  of  the  salt, 
and  observing  the  movements  of  a  thermometer  placed  in  it,  care 
being  taken  to  avoid  the  presence  of  any  effloresced  crystals.  The 
author  linds  in  this  way  that  the  dissolution  of  calcium  isobutyrate  at 
the  ordinary  temperature  produces  a  fall  of  temperature,  whilst  at 
100°  it  produces  a  rise  of  temperature.  The  dissolution  of  the  ortho- 
butyrate is  accompanied  by  a  fall  of  temperature.  In  all  cases  the 
sign  of  the  heat  of  dissolution  is  in  agreement  with  the  author's  law. 

The  heat  of  dissolution  of  calcium  isobutyrate  which  crystallises  with 
at  least  4  mols.  H2O  above  80°,  undergoes  a  sudden  change  of  3  cal. 
at  this  temperature,  and  it  follows  from  the  author's  law  that  there 
should  be  a  corresponding  sudden  change  in  the  solubility.  Ohancel 
and  Parmentier's  results  indicate  the  occurrence  of  such  a  variation 
at  about  85°.  0.  H.  B. 

Coefficients  of  Chemical  Affinity.  By  P.  Ohroustchoff  and  A. 
MAiiTiNOFF  {Oomjpt.  rend.,  104,  571 — 574). — The  authors  have  deter- 
mined the  composition  of  the  precipitates  formed  by  mixing  dilute 
solutions  of  strontium  chloride,  barium  chloride,  and  potassium 
sulphate,  and  barium  chloride,  potassium  sulphate,  and  potassium 
chromate.  The  proportion  of  the  different  compounds  in  the  pre- 
cipitates varies  with  the  order  of  mixing  and  the  time  during  which 
the  precipitate  is  left  in  contact  with  the  liquid.     Strontium  sulphate 
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is  completely  converted  into  tarium  snlptate  by  contact  with  barium 
cbloride  solution  for  several  hours.  12  per  cent,  of  barium  sulphate 
is  converted  into  barium  chromate  by  contact  for  47  minutes  Mith 
a  solution  containing"  potassium  sulphate  and  potassium  chromate 
in  equivalent  proportions,  whilst  1'5  per  cent,  of  barium  chromate 
is  converted  into  barium  sulphate  in  the  same  time  in  contact  with  a 
similar  solution.  The  limits  of  the  reaction  do  not  attain  more  than 
22  per  cent,  and  17  per  cent,  respectively,  even  after  40  to  45  hours. 

The  initial  composition  of  mixed  precipitates  formed  by  mixing 
salts  in  equivalent  proportions  approximates  to  a  symmetrical  distri- 
bution such  that  the  precipitate  contains  50  per  cent,  of  each  of  the 
insoluble  substances.  The  phenomenon  of  precipitation  under  these 
conditions  is  the  result  of  the  superposition  of  two  distinct  phases, 
the  first  of  which  is  a  purely  mechanical  initial  distribution  of  all 
three  substances  according  to  the  chances  of  their  intermolecular 
encounters,  whilst  the  second  phase  consists  in  a  secondary  (simul- 
taneous or  consecutive)  transformation  of  the  precipitates  once  formed 
by  the  action  of  the  surrounding  liquid.  This  secondary  action  takes 
place  with  a  velocity  which  varies  according  to  circumstances. 
Neither  the  initial  nor  the  final  composition  of  the  precipitates 
serves  to  furnish  coeflBcients  of  chemical  affinity.  C.  H.  B. 
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Compounds  formed  by  the  Action  of  Nitrous  Acid  on 
Sulphurous  Acid.  By  F.  Raschig  {Ber.,  20,  584— 589).— The 
author  states  that  the  results  of  his  investigation  of  the  compounds 
formed  by  the  action  of  nitrous  acid  on  sulplmrous  acid,  confirm  those 
arrived  at  by  Berglund  (this  Jour.,  1876,  ii,  44;  1877,  ii.  111),  but 
are  at  variance  with  those  put  forward  by  Claus  and  Koch  (ibid., 
1871,  307,  659).  Other  compounds  have  been  obtained  in  addition 
to  those  already  known,  and  these  form  three  series,  which  may  be 
regarded  as  derived  from  the  hydrate  of  nitrous  acid,  from  the  hypo- 
thetical dihydroxylamine,  and  from  hydroxylamine,  by  the  successive 
substitution  of  SO3H  for  hydroxyl.     They  will  be  described  later. 

When  an  aqueous  solution  of  hydroxylamine  hydrochloride  is  satu- 
rated with  sulphurous  anhydride  and  afterwards  evaporated,  a  large 
yield  of  amidosulphonic  acid  is  obtained.  W.  P.  W. 

Carbonic   Anhydride  in  the  Air.    By  T.  C.  Van  NiiYS  and 

B.  F.  Adams  (Amer.  Chem.  J.,  9,64 — 6(j). — Eighteen  estimations  are 
given  of  the  carbonic  anhydride  in  air  taken  from  University  Park, 
Bloomington,  one-half  metre  from  the  ground,  and  at  10  A.M.  on 
different  days  in  April.  The  average  is  28*16  vols,  per  100,000  vols, 
of  air,  the  maximum  28*98,  the  minimum  27"34.  Van  Nuys'  apparatus 
(Abstr.,  1886,  835)  was  employed.  H.  B. 
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Vapour-density  of  Potassium  Iodide.  By  J.  Mensching  and 
V.  Metkk  (Ihr.,  20,  582 — 583). — The  authors  have  determined  the 
vapour-density  of  potassium  iodide  in  an  atmosphere  of  nitrogen  at  a 
temperature  of  1320°,  and  obtained  in  two  experiments  the  values  of 
5*85  and  5'85,  compared  with  5*75,  the  density  required  by  the  formula 
KI.  '  W.  P.  W. 

New  Hydrate  of  Sodium  Hydroxide.  By  C.  Gottig  (J5er.,  20, 
543 — 544). — When  a  solution  of  sodium  hydroxide  in  96-8  per  cent, 
alcohol  of  sp.  gr.  0-935  is  gradually  heated  to  25 — 30°,  very  slender, 
lustrous  crystals  slowly  separate  ;  these  gradually  disappear  either  on 
cooling  or  on  further  heating  the  solution.  If  the  temperature  is 
raised  to  80°,  the  solution  is  almost  clear,  but  as  the  solvent 
gradually  evaporates  a  fresh  separation  of  denser  crystals  occurs  ; 
these  have  the  composition  NaHO  +  2H2O.  The  new  hydrate  is  not 
very  hygroscopic,  and  readily  absorbs  carbonic  anhydride ;  when 
thrown  on  to  Avater,  it  swims  about  on  the  surface  like  sodium,  and 
quickly  dissolves.  Its  gives  off  a  portion  of  its  water  of  crystallisation 
in  a  desiccator  over  calcium  chloride  or  sulphuric  acid,  loses  about 
one-half  at  120",  and  is  almost  anhydrous  at  220°.  W.  P.  W. 

Action  of  Metals  on  Solutions  of  Silver  Nitrate.     By  J.  B. 

Senderens  (Compt.  rend.,  104,  504 — 506). — If  pure  sheet  lead  is 
placed  in  a  solution  of  silver  nitrate  containing  not  more  than 
20  grams  per  litre,  when  one  equivalent  of  lead  has  been  dissolved, 
only  about  three-fourths  of  an  equivalent  of  silver  is  precipitated. 
When  all  the  silver  has  been  precipitated,  it  is  found  that  two 
equivalents  of  lead  have  been  dissolved,  and  the  solution  contains 
lead  nitroso-nitrate.  If  an  excess  of  lead  is  left  in  the  solution,  the 
nitroso-nitrate  is  decomposed,  and  the  reaction  becomes  complete 
when  three  equivalents  of  lead  have  been  dissolved  and  tribasic  lead 
nitrite  has  been  formed. 

The  action  of  metallic  lead  on  solutions  of  lead  nitrate  is  very  slow. 
Zinc,  iron,  tin,  antimony  and  aluminium  behave  in  a  similar 
manner.  In  the  case  of  zinc,  nitrous  oxide  is  given  off  together  with 
a  little  nitrogen.  The  reaction  is  complete  when  four  equivalents  of 
zinc  have  undergone  alteration,  but  only  a  small  proportion  of  this 
passes  into  solution,  the  greater  part  remaining  with  the  precipitated 
silver  in  the  form  of  zinc  hydroxide  mixed  with  a  little  basic  zinc 
nitrate.  Under  the  same  conditions,  two  equivalents  of  aluminium 
are  altered  with  formation  of  the  hydroxide  and  evolution  of  nitric 
oxide.  A  solution  of  zinc  nitrate  is  not  attacked  by  zinc  in  the  cold, 
and  aluminium  is  not  attacked  by  nitric  acid  in  the  cold. 

The  decomposition  of  the  nitrate  and  precipitation  of  the  metal  are 
correlated  phenomena,  and  the  precipitation  of  the  silver  determines 
the  reduction  of  the  acid  radicle  iu  the  new  salt.  This  reduction 
begins  before  the  precipitation  is  complete,  and  continues  simul- 
taneously with  the  precipitation  of  the  remainder  of  the  silver. 

C.  H.  B 

Zinc-Eisen.  By  H.  N.  Warren  (Chem.  News,  55,  100). — This 
alloy    may    be    prepared  in  the  following  manner: — 1   to   2  pounds 
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of  zinc  are  meUed  in  a  clay  crucible,  3  to  3J  ozs,  of  antjdrous 
sodium  ferrous  chloride  are  thrown  in,  and  the  crucible  is  immediately- 
covered  ;  violent  reaction  ensues,  and  the  above  alloy  is  produced.  It 
is  very  brittle,  has  a  full  metallic  lustre,  and  is  easily  pulverised. 

D.  A.  L. 

Ammonio-zinc  Chlorides.  By  H.  Thoms  (Beo\,  20,  743—744). 
— Compounds  of  the  formula  ZnCl2,NH3  and  ZnCl2,5]S'H3  +  H2O,  are 
already  known.  The  author  finds  that  if  a  stream  of  ammonia  is 
passed  into  a  hot  concentrated  solution  of  zinc  chloride  until  the 
precipitate  first  formed  is  redissolved,  and  the  whole  is  then  allowed 
to  cool,  nacreous  scales  of  the  composition  ZriCl2,4NH3  +  H^O  crystal- 
lise out.  On  concentration,  the  mother-liquor  yields  crystals  of  the 
formula  ZnCl2,2NH3;  this  compound  separates  in  colourless  rhombic 
crystals,  which  do  not  change  on  exposure  to  air.  It  is  insoluble  in 
water,  but  when  boiled  with  it  decomposes  with  evolution  of  ammonia. 
It  is  easily  soluble  in  solutions  of  ammonia  or  ammonium  chloride. 
The  same  compound  is  also  formed  when  ammonia  is  added  to  a  cold 
dilute  solution  of  zinc  chloride  until  the  precipitate  first  formed  is 
redissolved,  or  when  freshly  precipitated  zinc  hydroxide  is  dissolved  in 
a  concentrated  solution  of  ammonium  chloride.  The  author  has  also 
found  well-formed  crystals  of  it  in  Leclanche  cells.  He  considers  the 
constitution  to  be  expressed  by  the  formula  NHaChZn'NHgCl. 

L.  T.  T. 

Cerite  Earths.  By  E.  DEMARgAY  (Gompt.  rend.,  104,  580). — The 
author  has  previously  shown  that  the  line  417  aitributed  to  samarium, 
is  not  due  to  the  substance  which  gives  the  line  400.  Further 
experiments  show  that  the  line  417  is  not  due  to  the  substance  v/hich 
gives  the  blue  lines  480,  463,  but  at  present  there  is  no  evidence  that 
the  lines  400,  480,  463  have  a  coninion  oiigin. 

The  fractions  obtained  included  some  very  rich  in  praseodidymium, 
and  others  which  were  free  from  this  substance.  The  intermediate 
fractions  showed  the  line  469  with  an  intensity  equal  to  that  of  line 
444.  This  line  is  attributed  by  Welsbach  to  praseodidymium,  but  its 
intensity  in  the  intermediate  fractions  was  very  much  greater  than  in 
the  fractions  consisting  of  almost  pure  praseodidymium,  and  it  follows 
that  this  band  is  really  due  to  some  other  substance.  C.  H.  B. 

Products  from  the   Cowle's  Electrical  Furnace.    By  C.  F. 

Mabery  (Amer.  Ghem.  J".,  9,  11 — 15). — During  the  reduction  of 
corundum  a  not  inconsiderable  amount  of  aluminium  is  volatilised, 
but  this  is  prevented  to  a  considerable  extent  by  conducting  the  reduc- 
tion in  presence  of  heavy  metals,  such  as  copper,  iron,  or  tin.  The  slag 
produced  is  principally  an  aluminate  of  calcium,  formed  from  the 
lime  used  in  preparing  the  charcoal  lining  of  the  furnace.  The  copper 
aluminium  alloys  contain  3 — 10  per  cent,  of  crystalline  silicon,  and  also 
calcium  up  to  3  per  cent.  Iron  cannot  be  made  to  alloy  with  as  large 
a  proportion  of  aluminium  as  copper,  usually  the  alloy  contains  only 
between  6  and  10  per  cent.,  with  2'5  per  cent,  of  silicon,  and  2'5  to 
3'7  per  cent,  of  carbon.  Such  alloys  possess  valuable  properties  for 
foundry  purposes,  and  are  available  for  introducing  aluminium  into 
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steel.  Sand  is  readily  reduced,  and  copper  will  dissolve  the  silicon  to 
the  extent  of  14  per  cent. ;  the  addition  of  small  quantities  of  silicon 
increases  the  tensile  strength  of  certain  metals  ;  thus  the  tensile 
strength  of  aluminium  bronze  (100,000  lbs.  to  the  square  inch)  is 
increased  to  120,000  lbs.  by  the  addition  of  1 — 2  per  cent,  of  silicon. 
When  silica  alone  is  reduced,  an  amorphous  greenish,  substance  is 
found  between  the  silicon  and  the  silica ;  it  is  difficult  to  obtain  pure, 
but  from  its  mode  of  formation,  properties,  and  the  results  of  its 
analysis,  is  evidently  silicon  monoxide.  H.  B. 

Action  of  Carbon  Tetrachloride  on  Oxides.  By  L.  Meyer 
(JBer.,  20,  681 — 683). — When  alnmina  is  heated  in  a  Glaser's  furnace 
in  a  current  of  carbon  tetrachloride  (the  air  in  the  tube  being  first 
replaced  by  some  dry  indifferent  gas),  it  is  converted  into  aluminium 
chloride  ;  carbonic  anhydride,  carbonic  oxide,  carbon  oxy chloride,  and 
chlorine  are  formed  in  the  reaction.  The  oxides  of  beryllium,  mag- 
nesium, alnmininm,  and  cerium  are  readily  converted  into  the  chlo- 
rides, whilst  the  anhydrides  of  boric,  silicic,  and  titanic  acids,  and 
zirconia  remain  unchanged  at  the  temperature  of  the  Grlaser  furnace. 
The  method  is  preferable  to  Oerstedt's  for  the  preparation  of  such 
chlorides  as  volatilise  with  difficulty.  JS".  H.  M. 

Preparation  of  Barium  Manganate.  By  E.  Donath  (Dingl. 
polyt.  J.,  263,  246). — This  green  pigment  is  prepared  by  heating  man- 
ganese carbonate  with  2  to  2^  times  its  weight  of  commercial  barium 
dioxide  in  a  porcelain  crucible.  A  better  green  is  obtained  when  well 
pulverised  manganese  dioxide  (containing  91  per  cent,  of  Mn02)  is 
heated  with  three  times  its  weight  of  barium  dioxide.  D.  B. 

Formation    of  Manganates    from    Permanganates.     By   G. 

Rousseau  (Compt.  rend.,  104,  786 — 788). — It  is  well  known  that 
when  potassium  permanganate  is  heated  at  240^  it  splits  up  into 
potassium  manganate,  manganese  dioxide,  and  oxygen.  The  author 
has  found  that  if  the  heating  is  further  prolonged,  the  manganese 
dioxide  acts  on  the  manganate  with  a  velocity  which  increases  with 
the  temperature.  The  product  consists  of  brownish-black  microscopic 
crystals,  which  are  very  hygroscopic,  owing  to  the  presence  of  potas- 
sium oxide.  After  prolonged  washing  they  have  the  composition  of  a 
heptamanganite,  7Mn02,K20. 

The  same  compound  is  obtained  in  magnificent  lamellas  when 
potassium  permanganate  is  heated  at  800°  in  a  bath  of  potassium 
chloride.  It  is  only  formed  out  of  contact  with  air,  but  is  very  stable, 
and  is  not  decomposed  in  the  oxidising  flame,  even  at  a  bright  red 
heat. 

The  formation  of  the  manganite  may  be  explained  in  the  following 
manner.  The  permanganate  first  decomposes  into  manganate,  man- 
ganese dioxide,  and  oxygen,  and  the  manganate  and  dioxide  react, 
with  formation  of  fresh  permanganate,  manganese  dioxide,  and  potas- 
sium oxide :  MnOa  +  3K2Mn04  =  K^Mn^Og  +  2MnOo  +  2K2O.  The 
permanganate  decomposes  as  before,  and  the  same  cycle  of  changes 
takes  place,  with  a  gradual  increase  in  the  amount  of  manganite  and 
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free  alkali,  and  a  destruction  of  manganate  and  permanganate.  These 
facts  also  explain  the  somewhat  frequent  failures  in  the  preparation 
of  the  manganate.  If  the  temperature  is  too  high,  reaction  takes 
place  between  the  marganate  and  the  excess  of  dioxide. 

Barium  permanganate  decomposes  in  a  similar  manner  at  320°.  If 
decomposition  takes  place  in  a  closed  vessel,  the  product  is  a  diman- 
ganite,  2Mn02,BaO,  but  if  no  precautions  are  taken  to  prevent 
access  of  moist  air,  the  product  is  a  heptamanganite,  7Mn02,BaO. 
Strontium  and  calcium  permanganates  behave  similarly. 

According  to  unpublished  experiments  of  G.  Lallement,  metallic 
permanganates  are  converted  into  manganites  at  100 — 150°.  It  is 
probable,  therefore,  that  the  method  described  is  a  general  method 
for  the  preparation  of  metallic  manganites.  C.  H.   B. 

Non-existence  of  Chromium  Heptasulphide,  By  G.  Bender 
{Ber.,  20,  726 — 728), — The  author  attempted  to  prepare  chromium 
heptasulphide  by  the  method  employed  by  Phipson  (Chem.  News,  4, 
125),  and  also  by  varying  the  conditions  as  much  as  possible,  but 
obtained  a  mixed  product  containing  less  than  half  the  amount  of 
sulphur  which  would  be  contained  in  a  heptasulphide. 

K.  H.  M. 

Lower  Oxides  of  Molybdenum.  By  W.  Muthmann  {A^malen, 
238,  108^137). — The  preparation  of  molybdenum  dioxide  has  been 
described  by  Svanberg  and  Struve  (/.  pr.  Chem.,  44,  257)  and  by 
UUik  (Annalen,  144,  227).  It  is  conveniently  obtained  by  fusing  a 
mixture  of  anhydrous  ammonium  molybdate  (8  grams),  molybdic 
acid  (7  grams),  calcined  potassium  carbonate  (14  grams),  and  boric 
acid  (7  grams). 

Molybdenum  dioxide  molybdate,  M05O12,  first  described  by  Berlin,  is 
prepared  by  heating  a  mixture  of  ammonium  molybdate  (1  part)  and 
molybdic  acid  (2  parts).  The  product  is  repeatedly  extracted  with 
ammonia,  and  finally  with  strong  hydrochloric  acid,  to  remove  a 
compound  of  molybdenum  and  nitrogen.  This  oxide  is  not  attacked 
by  alkalis,  but  it  dissolves  in  warm  strong  sulphuric  acid,  forming  a 
green  solution,  which  easily  parts  with  sulphurous  anhydride,  and 
turns  blue.  Nitric  acid,  aqua  regia,  and  chlorine- water  convert  M05O12 
into  the  trioxide. 

The  blue  oxide  of  molybdenum,  which  is  formed  by  the  action  of 
reducing  agents  on  solutions  of  molybdic  acid,  or  by  boiling 
molybdenum-sulphuric  acid,  Mo03,S03,  with  metallic  molybdenum, 
has  the  composition  MosOg.  The  olive-green  oxide  described  by 
Berzelius  appears  to  be  a  mixture  of  MoaOg  and  the  hydroxide 
Mo(OH)4. 

When  molybdenum  is  dissolved  in  strong  sulphuric  acid,  the  di- 
oxide is  first  formed,  which  oxidises  to  molybdic  acid.  The  molybdic 
acid  combines  with  the  dioxide,  forming  M05O12.  At  a  higher  tem- 
perature sulphur  dioxide  is  given  off,  and  MoaOs  and  M0O3  are 
formed. 

A  dark-grey  powder  of  the  composition  ZuaMoaOg  is  formed  by 
fusing  sodium  trimolybdate  with  metallic  zinc.  A  similar  magnesium 
compound  has  also  been  prepared.  W.  C.  W. 

VOL.  LII.  2   0 
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Chlorostannic  (Hydrochlorostannic)  Acid.  By  K.  Seubert 
(Ber.,  20,  71)8— 794).— Engel  has  described  (Abstr.,  1886,  984)  a 
compound,  H2SnCl6  -f  6H2O,  under  the  above  name.  The  author,  in 
conjunction  with  Schtirmann,  has  also  independently  obtained  the 
same  compound.  He  states  that  the  best  and  easiest  means  of 
preparintr  it  is  as  follows  : — Stannic  chloride  is  mixed  with  concen- 
trated pure  hydrochloric  acid  in  such  proportions  that  the  water  in 
the  acid  shall  be  in  relation  to  the  stannic  chloride  as  SnCU  :  6H2O. 
100  parts  of  stannic  chloride  require  62"15  parts  of  33  per  cent,  hydro- 
chloric acid.  Combination  ensues,  the  mass  becomes  hot  and  softens, 
and  hydrogen  chloride  is  evolved.  About  8  parts  more  of  dry  hydro- 
gen chloride  are  then  slowly  passed  into  the  mixture,  which  is  then 
cooled.  The  whole  solidifies  to  a  scaly  crystalline  mass  of  the 
pure  acid.  The  author  gives  the  melting  point  of  the  pure  substance 
as  19-2°.  L.  T.  T. 

Bromostannic  (Hydrobromostannic)  Acid.  By  K.  Seubert 
and  ScHURMANN  (Ber.j  794 — 796). — The  authors  have  obtained  this 
compound  in  a  way  analogous  to  that  employed  (see  preceding 
Abstract)  for  the  preparation  of  the  corresponding  chloro-compound. 
100  parts  of  melted  stannic  bromide  were  mixed  with  74*1  parts  of 
50  per  cent,  hydrobromic  acid.  These  proportions  contain  the  neces- 
sary constituents  for  the  formation  of  the  compound  HjSnBre  +  9H2O. 
The  two  liquids  gradually  mix,  assume  an  amber  colour,  and  the 
liquid  gradually  solidifies,  leaving  but  very  little  mother-liquor.  The 
pure  substance  crystallises  in  amber-coloured  needles  or  triclinic 
plates,  and  molts  at  47°.  It  is  very  deliquescent,  and  evolves  hydro- 
gen bromide  when  exposed  to  the  air,  making  its  analysis  very 
difficult.  The  analyses  agree  most  closely  with  the  formula  HoSnBrfi 
-|-  7H2O,  but  from  analogy  with  the  corresponding  platino-compound 
the  authors  are  inclined  to  believe  the  composition  to  be  more  pro- 
bably HsSnBre  +  QHaO.  The  sodmm  salt,  NaaSnBre  +  6H2O,  obtained 
by  adding  sodium  carbonate  to  a  solution  of  the  acid,  forms  transpa- 
rent, yellow  needles.  It  is  easily  soluble  in  water,  effloresces  in  the 
air,  and  at  90°  loses  all  its  water  and  stannic  bromide. 

L.  T.  T. 

Gold.  Part  IL  By  G.  Kruss  {Annalen,  238,  .30—77;  compare 
this  vol.,  p.  340). — The  author  reviews  the  various  determinations  of 
the  atomic  weight  of  gold  which  have  been  made  from  time  to  time  by 
different  chemists.  For  the  purposes  of  this  research,  the  purest  re- 
fined gold  of  commerce  was  dissolved  in  aqua  regia,  evaporated  to 
dryness  with  hydrochloric  acid,  and  the  residue  redissolved  and  diluted 
with  a  large  volume  of  water  to  precipitate  the  silver  chloride  dis- 
solved by  the  acid  liquid.  The  solution  of  auric  chloride  was  further 
purified  by  one  of  the  following  metliods : — I.  The  metal  is  precipi- 
tated by  sulphurous  acid,  washed  with  hydrochloric  acid  and  water, 
dried  at  180°,  and  digested  with  strong  sulphuric  acid  in  a  platinum 
dish  to  remove  traces  of  silver.  The  residue  is  washed  in  hot  water, 
dried,  and  f  ased  in  a  platinum  dish  with  potassium  hydrogen  sul- 
phate  to  remove  palladium,  and   afterwards   fused  with   potassium 
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nitrate  to  remove  iridium.  Finally  the  gold  is  redissolved  in  aqua 
regia  and  reprecipitated  by  sulphurous  acid.  In  methods  II  and  III 
the  gold  is  precipitated  from  the  dilute  solution  of  auric  chloride  by 
oxalic  acid  or  ferrous  chloride  instead  of  sulphurous  acid.  IV.  The 
gold  is  precipitated  by  ferrous  chloride  and  purified  as  in  method  I ; 
the  metal  is  dissolved  in  aqua  regia  and  reprecipitated  by  sulphurous 
acid.  It  is  again  dissolved,  and  finally  precipitated  by  means  of  oxalic 
acid. 

The  author  has  mapped  out  the  spark  spectrum  of  gold  ;  his  results 
agree  fairly  w^ell  with  those  of  L.  de  Boisbaudran  {Spectres  Lumineux, 
Paris,  1874),  with  the  exception  that  six  lines,  of  wave-lengths  560'1, 
.522-8,  521,  444-2,  434-5,  406-2,  are  missing.  These  lines  observed  by 
Boisbaudran  are  due  to  the  presence  of  traces  of  platinum,  palladium, 
and  nitrogen.  The  temperature  of  the  prism  exerts  a  considerable 
influence  on  the  position  which  the  bright  bands  of  the  spectra 
occupy.  Gold  can  be  quantitatively  separated  from  ruthenium, 
rhodium,  and  iridium  by  means  of  ferrous  chloride,  oxalic,  or  sul- 
phurous acid.  The  separation  of  gold  from  platinum  is  best  effectei 
by  oxalic  acid,  and  from  palladium  by  sulphurous  acid. 

w.  c.  w. 


Mineralogical   Chemistry. 


New  Zealand  Graphite.  By  R.  W.  E.  McIvor  (Chem.  News, 
55,  125). — Two  samples  of  graphite  from  Pakawan  Bay,  in  Golden 
Bay,  New  Zealand,  when  dried,  contained  per  cent. — 

Carbon 34-99  51-45 

Ash 65-01  48-55 

D.  A.  L. 
Natural  Solutions  of  Cinnabar,  Gold,  and  Associated  Sul- 
phides. By  G.  F.  Becker  (A7ner.  J.  Sci.,  33,  199— 210).— In  the 
course  of  investigations  on  the  geology  of  the  quicksilver  deposits  of 
California,  the  author  has  taken  up  the  question  of  the  state  of  com- 
bination in  which  mercury  is  dissolved  in  natural  waters.  His  experi- 
ments show  that  there  is  a  series  of  mercury  compounds  of  the 
form  HgS,'/iNa2S,  one  or  the  other  of  which  is  soluble  in  aqueous 
solutions  of  sodium  hydroxide,  hydrosulphide,  or  sulphide,  and  appa- 
rently also  in  pure  water  at  various  temperatures.  These  solutions 
subsist  in  the  presence  of  sodium  carbonates,  borates,  and  chlorides. 
The  waters  of  Steamboat  Springs  and  of  Sulphur  Bank  contain 
mercury  in  this  form.  Iron  disulphide,  gold,  and  zinc  blende  readily 
dissolve  in  sodium  sulphide,  and  form  double  sulphides  with  sodium 
analogous  to  those  of  mercury.  Copper  also  forms  a  soluble  double 
sulphide,  but  combines  more  readily  with  sodium  hydrosulphide  than 
with  the  simple  sulphide.  All  these  soluble  sulpho-salts  may  exist  in 
the  presence  of  sodium  carbonate.  Mercuric  sulphide  is  readily  pre- 
cipitated from  these  solutions,  diminishing  temperature  and  pressure 
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being  causes  of  precipitation.  There  are  other  natural  methods  of 
precipitation.  Thus,  mercury  is  precipitated  by  strong  solutions 
of  borax  or  hydrogen  sulphide,  or  any  stronger  acid.  At  Steam- 
boat Springs  and  Sulphur  Bank,  sulphuric  acid  is  formed  near  the 
surface,  and,  percolating  downward,  precipitates  mercury.  Other 
ores  and  gold  must  be  precipitated  by  the  same  caases.  Another 
method  by  which  mercury  sulphide  may  be  precipitated  is  mere  dilu- 
tion. This  precipitation  is  accompanied  by  the  formation  of  thio- 
sulphate,  a  salt  actually  occurring  in  the  waters  of  Steamboat  Springs. 

The  conditions  of  the  solution  and  precipitation  of  ores  described  by 
the  author  are  undoubtedly  mainly  instrumental  in  forming  the 
deposits  of  Steamboat  Springs  and  Sulphur  Bank.  Most  of  the  other 
Californian  quicksilver  mines  show  similar  ores  and  gangue  minerals, 
and  many  of  them  are  accompanied  by  warm  springs,  containing  much 
the  same  salts  in  solution.  Some  of  the  gold  deposits  bear  so  close 
a  resemblance  to  these  deposits  as  to  indicate  that  they  also  were 
formed  by  precipitation  from  solutions  of  soluble  double  sulphides. 

B.  H.  B. 

Artificial  Formation  of  Rubies.  By  Fremy  (Compt.  rend.,  104, 
737—738). — The  methods  employed  by  the  author  and  Feil  in  1877 
for  the  artificial  preparation  of  rubies  were — (1)  To  heat  to  bright 
redness  in  a  fireclay  crucible  a  mixture  of  alumina  and  red  lead, 
with  a  minute  quantity  of  potassium  dichromate ;  and  (2)  to  heat  to 
a  high  temperature  equal  weights  of  alumina  and  barium  fluoride 
with  traces  of  potassium  dichromate.  The  crystals  were  remarkable 
for  their  distinct  shape,  but  were  frequently  lamellar.  C.  H.  B. 

Action  of  Fluorides  on  Alumina.  By  Fremy  and  Verneuil 
{Compt.  rend.,  102,  738— 740).— The  silica  of  the  clay  crucibles  for- 
merly used  for  the  artificial  preparation  of  rubies  had  no  influence  on 
the  result,  since  the  same  effect  is  obtained  in  platinum  or  aluminium 
crucibles. 

Almost  all  fluorides  bring  about  the  crystallisation  of  alumina  at  a 
red  heat,  but  the  experiments  have  been  mainly  confined  to  barium 
fluoride,  calcium  fluoride,  and  cryolite.  When  calcium  fluoride  and 
alumina  are  heated  together  in  a  platinum  crucible  at  a  very  high 
temperature,  a  relatively  small  quantity  of  the  fluoride  exerts  a  very 
great  mineralising  power  on  the  alumina.  A  mixture  of  12  parts  of 
alumina  with  1  part  of  calcium  fluoride  becomes  completely  crys- 
talline. 

At  the  bottom  of  a  platinum  crucible,  a  layer  of  very  pure  trans- 
parent white  fluorspar  was  placed,  and  on  this  a  sheet  of  platinum 
pierced  with  minute  holes.  A  thick  layer  of  alumina,  obtained  by  the 
calcination  of  ammonia  alum  and  previously  mixed  with  a  minute 
quantity  of  chromic  anhydride,  was  then  added,  and  the  crucible  and 
its  contents  were  heated  to  bright  redness  for  several  hours  in  a  clay 
crucible,  brasqued  with  alumina.  After  cooling,  it  was  found  that  the 
cfilcium  fluoride  had  fused,  and  the  whole  of  the  alumina  was  converted 
into  crystals  remarkable  for  their  rose  colour  and  their  distinct  form. 

Many  fluorides,  when  heated  in  contact  with  moisture,  evolve 
hydrogen  fluoride,  which  can  efiect  the  crystallisation  of  amorphous 
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substances,  like  alumina.  It  is,  therefore,  reasonable  to  suppose  that 
hydrofluoric  acid  at  a  high  temperature  has  played  an  important  part 
as  a  mineralising  agent. 

The  crystals  obtain  3d  in  this  way  are  too  small  to  have  any  com- 
mercial value.  C.  H.  B. 

Zinc  Ferrite:  Artificial  Production  of  Franklinite.    By  A. 

GoRGEU  {Compt.  rend.,  104,  680 — 583). — A  solution  of  sodium  sul- 
phate (1  mol.),  of  zinc  sulphate  (1 — 2  mols.),  and  of  ferric  sulphate 
(0'25  — 0*5  mol.),  was  evaporated  to  dryness,  and  fused  at  a  cherry- 
red  heat,  a  small  quantity  of  the  mixture  being  removed  from  time  to 
time  and  treated  with  boiling  water.  When  nothing  but  octahedra 
were  seen  in  the  liquid,  together  with  some  basic  zinc  sulphate,  fusion 
was  stopped,  and  the  cooled  mass  was  extracted  with  boiling  water, 
the  basic  zinc  sulphate  being  removed  by  means  of  dilute  acetic  acid. 

The  formation  of  zinc  ferrite  under  these  conditions  is  due  to  the 
action  of  the  ferric  oxide,  formed  by  the  decomposition  of  the  ferric 
sulphate,  on  the  mixture  of  sodiam  sulphate  and  basic  zinc  sulphate. 
The  ferrite  can  in  fact  also  be  obtained  by  the  action  of  powdered 
h'-ematite  on  a  mixture  of  zinc  and  sodium  sulphates,  fused  at  a  cherry- 
red  heat.  If  the  haematite  contains  sand,  crystals  of  willemite  appear 
after  the  formation  of  franklinite,  and  before  the  formation  of  crystal- 
lised zinc  oxide.  This  fact  assists  in  explaining  the  association  of 
these  three  minerals  in  certain  veins. 

Fi-anldinite  can  also  be  formed  from  zinc  chloride  or  fluoride.  The 
chloride  is  heated  in  moist  air  with  ferric  chloride,  or  with  powdered 
haematite.  In  the  case  of  the  fluoride,  4  parts  are  mixed  with  6  parts 
of  potassium  fluoride,  and  2  parts  of  ferric  fluoride  or  1  part  of  ferric 
oxide.  Any  crystals  of  zincite  which  are  formed  are  removed  by 
treatment  with  dilute  acetic  acid. 

Franklinite  obtained  by  these  methods  crystallises  in  regular  octa- 
hedra, modified  by  facets  of  the  rhomboidal  dodecahedron.  Small 
crystals  are  transparent,  have  a  reddish-brown  colour,  and  are  mono- 
refractive  ;  larger  crystals  are  opaque,  and  have  a  metallic  lustre. 
They  are  not  magnetic,  are  not  afl:"ected  by  heat,  and  are  only  very 
slowly  attacked  by  acids ;  hardness,  6'5  ;  sp.  gr.  o*33. 

Natural  crystals  of  franklinite  are  opaque,  and  give  a  brownish- 
black  streak,  whilst  the  streak  of  the  artificial  product  is  yellowish- 
red.  Moreover  the  natural  mineral  is  magnetic,  and  its  sp.  gr. 
does  not  exceed  5'09.  These  differences  are  due  to  impurities  in  the 
natural  mineral.  A  franklinite  identical  with  the  natural  mineral  is 
obtained  by  fusing  together  sodium  sulphate  and  10  per  cent,  each 
of  zinc,  manganese,  and  ferric  sulphates,  and  adding  a  small  quantity 
of  a  reducing  agent,  such  as  ferrous  sulphide,  during  fusion.  The 
small  quantity  of  ferrous  oxide  thus  formed  combines  with  some  of 
the  ferric  oxide  and  forms  magnetite,  which  crystallises  with  the  zinc 
ferrite.  C.  H.  B. 

Plumbocalcite  from  Wanlock  Head.  By  A.  Lacroix  (Jahrb.  f. 
Min.,  1887,  Ref.,  1,  238— 239). —Five  varieties  of  plumbocalcite  from 
Wanlock  Head,  Scotland,  had  the  following  composition  : — 
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PbCOa 
CaCOg. 

Sp.  gr. 


I. 

II. 

Til. 

IV. 

V. 

9-5 

31 

2-7 

3-5 

8-2 

90-5 

96-9 

973 

96-5 

91-8 

2-74 

2-72 

2-72 

2-73 

2-74 
B.  H.  B. 

Phosphoric  Acid  in  Chili  Saltpetre.  By  C.  Ochsenius  (Jahrh. 
f.  Min.,  1887,  1,  Mem.,  221—222). — The  principal  argument  always 
brought  forward  against  the  theory  of  the  formation  of  Chili  saltpetre 
from  guano,  was  that  no  phosphoric  acid  could  be  detected  in  the 
nitrate.  The  ordinary  analytical  methods  give  only  negative  results. 
The  author  has  carefully  examined  a  series  of  strata  from  the  nitrate 
beds  of  Taltal,  in  the  Chilian  province  of  Atacama.  He  employed 
Streng's  microchemical  method,  and  obtained  the  unmistakable  green 
rhombic  dodecahedra  of  molybdenum-ammonium  phosphate  in  the 
specimens  from  the  beds  above  the  nitrate  deposit,  and  in  the  ordinary 
sodium  saltpetre.  No  phosphoric  acid  could,  however,  be  detected 
in  the  white,  crystalline  nitrate,  or  in  the  beds  below  the  deposit. 

B.  H.  B. 

Some  Chilian  Alums.  By  L.  Darapsky  (Jahrh.  f.  Min.,  1887,  1, 
Mem.,  125 — 137). — 1.  Stuvenite. — An  alum  found  in  some  abandoned 
workings  at  the  Alcaparrossa  Mine,  near  Copiapo,  gave  on  analysis 
the  following  results  : — 


IT20.      S03. 

Al,03. 

MgO. 

IS'aoO. 

K2O. 

Total. 

47-6        36-1 

11-6 

1-0 

27 

trace 

99-0 

The  formula  is — 

NaoCSOa  +  MgO,S03  +  2(Al203,3S03)  4-  48H2O. 

For  this  well -characterised  species  the  author  proposes  the  name 
of  stuvenite,  in  honour  of  Enrique  Stiiven. 

2.  Sesqui-magnesia  alum. — Pure  aluminium  sulphate  occurs  fre- 
quently in  Peru  (see  Field,  this  Journal,  1869,  259).  A  specimen  from 
Cerros  Pintados,  in  the  National  Museum  of  Santiago,  only  partially 
agrees  with  the  descriptions  hitherto  published.  In  places,  the  mineral 
was  considerably  altered  on  the  surface.  When  broken,  however,  it 
exhibited  the  remarkable  fibrous  character  that  occurs  so  frequently 
in  all  halotrichitos.  At  one  end  of  the  specimen,  the  fibres  pass  into  a 
pale  pink  crystalline  mass.     Analysis  gave  the  following  results  : — • 


MgCl. 

AI2O3. 

MgO. 

SO3. 

H2O. 

Insol.  res. 

I.  0-24 

11-BO 

5-82 

35-95 

45-97 

0-36 

II.  0-14 

10-26 

6-90 

35-17 

48-54 

— 

:ii.  1-07 

8-29 

4-19 

25-65 

3613 

— 

T.  Massive  alum.  II.  Fibrous  alum.  III.  Weathered  powder.  The 
formula  of  the  massive  alum  is  2MgO,S03  -f  Al.Oa.SSOa  +  28H2O,  or 
that  of  picroalumogene.  The  formula  of  the  fibrous  alum,  3MgO,S03 
+  2Al303,3S03  +  53H2O,  represents  a  sesqui-magnesia  alum. 

B.  H.  B. 
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Cristobalite  from  Mexico.  By  Gr.  vom  Rath  (Jahrb.  f.  Min., 
1887,  1,  Mem.,  198— 199).— Near  the  summit  of  the  Cerro  S.  Cristobal, 
near  Pachuca,  in  Mexico,  the  author  found  some  white,  regular  crystals 
associated  with  tridymite.  Their  hardness  was  6 — 7,  and  their  sp.  gr. 
2"27.     Analysis  of  a  minute  quantity  gave  the  following  results: — 

SiOo.  FeoOa  with  some  AI2O3.  Total. 

91-0  "62  '  97-2 

These  regular  crystals  consist  essentially  of  silica.  The  question 
then  arises,  are  the  crystals  pseiidomorphs,  or  do  they  represent  a 
new  octahedral  form  of  silica  ?  This  can  only  be  solved  by  collecting 
further  material.  Should  it  be  desirable  to  give  a  name  to  this 
mineral,  the  author  suggests  that  of  cristobalite,  from  the  locality 
where  it  was  found.  B.  H.  B. 

Artificial  Production  of  Quartz  and  Tridymite.    By  K.  de 

Chkoustchoff  (Jahrb.  f.  Min.,  1887,  1,  Mem.,  205— 208).— En  1870, 
the  author  artificially  formed  for  the  first  time  the  two  crystallised 
modifications  of  silica.  The  crystals  were,  however,  quite  microscopic 
in  character.  He  has  recently  succeeded  in  forming  quartz  in  the  wet 
way,  and  tridymite  in  the  dry  way.  The  products  obtained  are  of 
remarkable  beauty,  finely  developed  columns  of  quartz  with  the  two 
rhombohedra,  and  almost  pure  tridymite,  the  size  of  a  bean. 

For  the  artificial  production  of  quartz  the  author  employed  an 
aqueous  solution  of  silicic  acid  (dialysed  silica).  Several  quarter  litre 
glass  bulbs,  0*5  cm.  thick,  were  half  filled  with  a  10  per  cent,  aqueous 
solution  of  silica,  and  heated  at  250°  in  an  air-bath  for  several  months. 
During  the  first  day  the  silica  separated  out.  In  six  months'  time 
hard  sandy  grains  were  found  in  the  white  precipitate.  These  were 
collected  and  washed,  and  were  found  to  consist  06  transparent, 
colourless,  homogeneous,  well-developed  crystals  of  quartz,  0*5  mm. 
in  size. 

In  preparing  tridymite  artificially,  the  natural  process  was  imitatel, 
that  is,  by  means  of  molten  magmas  artificial  frittings  were  effected. 
Two  series  of  experiments  were  conducted  : — 1.  Rt)cks  rich  in  quartz 
were  melted  with  basalts  or  melaphyres,  and  kept  in  the  molten  state 
for  1  to  8  hours.  2.  Rocks  rich  in  quartz  were  fritted  or  quite  melted 
alone  in  a  charcoal  coke  fire.  Both  series  of  experiments  yielded 
excellent  specimens  of  tridymite.  B.  H.  B. 

Artificial  Production  of  Crystallised  Silica  and  Orthoclase. 

By  K.  DE  Chkoustchoff  (Gompt.  rend.,  104,  602 — 608). — In  part  a 
description  of  the  results  given  in  the  preceding  Abstract.  One  of 
the  quartz  crystals  showed  several  very  small  cavities  with  movable 
globules. 

In  other  experiments  the  solution  of  dialysed  silica  was  mixed 
with  a  small  quantity  of  dialysed  alumina  and  of  potassium  hydroxide, 
the  mixture  being  heated  in  flasks  at  300°  for  several  months.  Under 
these  conditions  crystals  of  quartz  similar  to  those  formed  in  the 
first  experiments  were  obtained,  mixed  with  a  small  quantity  of  thin 
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rhombic  lamellae,  with  the  same  properties  as  the  adularian  orthoclase 
obtained  by  Friedel  and  Sarasin.  C.  H.  B. 

Composition  of   Felspars  in    the   Island  of   Elba.     By  A. 

FuNARO  (Gazzetta,  16,  523 — 526). — It  is  generally  held  by  geologists 
that  the  quartziferous  porphyry  of  Elba  is  a  structural  variety  of 
the  granite  in  that  island,  the  difference  being  dependent  on  varia- 
tions in  consolidations  of  the  original  magma.  This  view  is  sup- 
ported by  the  following  analyses,  which  indicate  no  marked  difference 
in  the  chemical  composition  of  these  two  species  of  rock.  I.  Granite. 
II.  Gneissic  schist.     III.   Quartziferous  porphyry:  — 


SiO^. 

Al,03. 

Fe,03. 

CaO. 

MgO. 

KoO. 

Na^O. 

I. 

69-3 

16-4 

4-5 

1-12 

1-18 

3-46 

5-02 

11. 

75-5 

11-85 

4-55 

0'56 

1-08 

3-97 

2-41 

III. 

70-1 

16-25 

4-05 

1-82 

0-54 

4-2 

4-27 

With  the  analysis  of  the  granite  that  of  the  gneissic  schist  is  also 
compared,  from  which  it  appears  that  the  composition  of  these  rocks 
is  very  similar  ;  the  greatest  difference  is  evident  in  the  proportion  of 
the  silica.  This  result  offers  some  confirmation  of  the  view  of  geolo- 
gists that  granite  is  formed  from  gneiss  and  other  more  or  less 
felspathic  schists.  Probably  boron  w^as  present  in  minute  quantities 
in  the  three  species  of  rocks  above  described.  Y.  H.  V. 

The  Scapolite  Series.  By  Gr.  Tscheemak  (Jahrh.  /.  Min.,  1887, 
1,  Ret.,  232 — 234). — The  author  submits  the  arguments  brought  for- 
ward by  Rammelsberg  (Abstr.,  1886,  30  and  318)  to  severe  criticism, 
and  adheres  to  his  theory  that  the  members  of  the  scapolite  group 
are  admixtures  in  different  proportions  of  the  two  species  meionite 
and  marialite.  The  differences  between  the  results  of  actual  analyses 
of  scapolite  minerals  and  the  theoretical  results  found  by  calculation, 
are  quite  insignificant.  In  conclusion,  the  author  gives  the  following 
table,  showing  the  calculated  pei'centage  compositions  of  the  scapolite 
mixtures : — 

Meionite.  Marialite.         SiOj.  AI2O3.  CaO.  "Na^O.  CI. 

100  0  40-45  34-38  25-17  —  — 

90  10  42-80  32-75  22-65  1-47  042 

80  20  45-16  31-13  20-13  2-94  0-84 

70  30  47-50  29-50  17-62  4-40  1-26 

60  40  49-85  27-88  15-10  5-87  1-68 

50  50  52-20  26-25  12-59  7-34  2*10 

40  60  54-55  24-62  10-07  881  2-52 

30  70  56-90  23-00           7-55  10-28  2-93 

20  80  59-25  21-37  5-03  11-75  3-35 

10  90  61-60  19-74  2-52  13-22  3-77 

0  100  63-95  18-12  —  14-69  419 

B.  H.  B. 

Artificial  Production  of  Micas.  By  P.  Hautefeuille  and  L.  P. 
DE    Saint-Gilles   {Comjpt.   rend.^    104,    508 — 510). — A    mixture    of 
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5  parts  of  the  constituents  of  a  liiglily  ferruginous  mica  with  1  part 
of  potassium  silicofluoride  melts  between  1000°  and  a  bright  red  heat, 
and  loses  fluorine  somewhat  rapidly  in  the  form  of  silicon  fluoride. 
If  the  mixture  is  allowed  to  crystallise  whilst  the  proportion  of 
fluorine  remaining  is  still  considerable,  the  solidified  mass  is  more  or 
less  vesicular,  but  if  the  temperature  is  regulated  so  that  crystallisation 
takes  place  when  about  3  or  4  per  cent,  of  fluorine  is  present,  the 
product  crystallises  in  the  same  form  as  mica,  and  has  a  similar  com- 
position. It  forms  thin  pseudohexagonal  plates,  which  are  striated 
and  macled,  show  polycbroism,  and  melt  before  the  blowpipe  wnth 
intumescence.  The  crystals  resemble  the  ferruginous  mica  of  eruptive 
rocks,  but  have  a  slighter  lower  specific  gravity,  and  are  somewhat 
harder,  but  less  elastic.  These  properties  are  well  shown  by  magnetic 
crystals,  which  resemble  the  ferruginous  micas  of  Vesuvius,  and  have 
the  composition  6RO,2R203,9Si02.  By  reducing  the  proportion  of 
magnesia,  crystals  are  obtained  of  the  composition  4RO,2R203,9Si02, 
which  closely  approaches  that  of  chromium  mica.  These  crystals 
are  harder  and  less  elastic  than  those  of  mica.  In  some  cases  the 
increased  hardness  and  diminished  elasticity  are  due  to  admixture 
with  a  hard  vitreous  substance. 

The  formation  of  crystallised  minerals  is  facilitated  by  adding 
10  per  cent,  of  potassium  arsenate  to  the  fluorine-containing  mixtures. 
If  the  silicate  is  allowed  to  solidify  in  an  atmosphere  of  hydrogen, 
the  product  retains  very  little  arsenic.  The  action  of  this  gas  pro- 
duces intumescence,  wliich  facilitates  the  formation  of  geodes,  and 
the  latter  contain  crystals  as  much  as  2  or  3  mm.  in  length. 

C.  H.  B. 

Talc,  Pseudomorphite,  and  Muscovite  from  South  Africa.  By 
E.  Cohen  (Jahrb.f.  Mm.,  1887,  1,  Mem.,  119 — 124). — The  substances 
carved  by  the  natives  of  South  Africa  are  not  only  interesting  ethno- 
graphically,  but  also  mineralogically.  They  are  found  on  investiga- 
tion to  be  massive  varieties  of  talc,  chlorite,  and  muscovite. 

The  talc  is  of  a  light  grey  colour  with  yellowish-brown  streaks. 
Its  sp.  gr.  is  2' 794.     Analysis  gave — 


SiOa. 

ALO;,. 

Fe^O.,. 

FeO. 

MgO. 

H2O. 

Total. 

63-29 

1-24 

0-16 

4'68 

2713 

4-40 

100-90 

The  pseudophite  was  obtained  from  the  Zoutpans  Mountains  in 
the  Northern  Transvaal.  It  closely  resembles  williamsite  (serpentine). 
Its  hardness,  however,  is  less  (2 — 3),  and  it  fuses  more  easily. 
Analysis  gave  the  following  results  : — 


SiOg. 

AI2O3. 

Fe^Oa. 

FeO. 

MgO. 

HoO. 

Total. 

32-38 

18-79 

0-80 

2-39 

31-04 

14-15 

100-15 

Of  the  water,  0-06  per  cent,  was  given  off  between  100°  and  300°, 
the  remainder  on  ignition.     The  sp.  gr.  is  2647. 

The  hardness  of  all  the  varieties  of  massive  muscovite  examined  is 
from  2^  to  3.  Analyses  are  given  of  a  green  variety  with  green  and 
brown  streaks  (I),  a  yellow  variety  with  yellow-ochre  streaks  (II), 
and  a  red  variety,  with  brown  and  violet  streaks  (III)  : — 


5()2 
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SiOo. 

TiOo.          AI2O3. 

FeoO^. 

FeO. 

CaO. 

MgO. 

I.  45-89 

0-98         38-72 

061 

— . 

0-45 

0-17 

11.  43-61 

—          35-61 

trace 

trace 

trace 

0-79 

III.  42-70 

—          29-98 

7-62 

1-57 

0-37 

trace 

Kp. 

NaoO. 

H,0. 

Total. 

Sp.  gr. 

I.     7-51 

1-69 

5-48 

101-00 

2-832 

II.      — 

— 

7-00 

— 

2-847 

III.  10-57 

1-52 

4-96 

99-29 

2-789 
B.  H. 

B. 

Kersantite  from  Wiistewaltersdorf,  in  Silesia.  By  E.  Dathr 
(Jahrh.f.  Min.,  1887,  1,  Ref.,  272— 273).— The  author  has  discovered 
a  vein  of  kersantite  m  the  culm  beds  at  Wiistewaltersdorf,  in  Lower 
Silesia.  The  vein  is  500  metres  long  and  80  to  100  metres  broad. 
The  principal  constituents  of  the  rock  are  plagioclase  and  magnesia- 
mica,  with  augite,  hornblende,  and  quartz  ;  whilst  apatite,  magnetite, 
and  calcite  occur  as  accessory  or  secondary  minerals.  An  analysis  of 
the  i-ock  gave  the  following  results  : — 

SiOj.         TiOo.        AI2O3.       Fe.Pa.     FeO.      MgO.       CaO.       X^O.       Na^O. 
56-18       0-45       15-51       286      3-94      5-46      3-69      321       4*07 
P0O5.  COo.  H2O.  SO3.  Total.  Sp.  gr. 

0-31         0  95         3-19        trace         99-82         2-7084 

B.  H.  B. 
Andalusite  from  Marabastad,  Transvaal.  By  J.  Gotz  (Jahrh. 
f.  Min.,  1887,  1,  Mem.,  211— 212).— It  has  been  stated  that  the  anda- 
lusite in  the  ottrelite  and  andalusite  schists  of  the  Marabastad  gold- 
fields  in  the  Transvaal,  might  be  disthene.  The  author  has  conse- 
quently made  a  fresh  investigation  of  the  mineral  in  question.  The 
sp.  gr.  he  finds  to  be  3-11  ;  that  of  distene  is  considerably  greater. 
Analysis  gave  the  following  results  : — 

Si02.  AI2O3.  TiOg.  Total. 

28-38  56-50  15-14  100-02 

The  mineral  cannot  be  disthene,  on  account  of  its  specific  gravity 
and  the  absence  of  perfect  cleavage.  B.  H.  B. 

New  Analyses  of  Norwegian  Rocks.  By  P.  Jannasch  (Ber., 
20,  167 — 176). — In  1855,  T.  Kjerulf  published  a  number  of  analyses 
of  the  interesting  rocks  occurring  in  the  vicinity  of  Christiania.  The 
gaps  in  his  series  are  now  filled  by  new  analyses,  by  the  author,  of 
rocks  from  the  same  district.  The  rock  of  most  frequent  occurrence 
has  received  various  names,  such  as  Christiania  syenite,  Drammen 
granite,  and  syenite  porphyry.  In  all  its  modifications  the  soda  felspar 
is  in  excess  of  the  potassium  felspar.  It  thus  differs  from  the  granites 
and  syenites  of  the  same  age,  and  belongs  to  the  group  of  rocks 
termed  prcedacite  by  Lang.  It  differs  from  the  diorites  and  diabases 
in  the  constant  proportion  of  primary  quartz.  The  mineral  constitu- 
tion of  the  rock  is  very  variable,  the  prevailing  constituents  being 
felspars,  of  which  the  author  distinguishes  three  series  differing  in 
age.     The  typical  rock    is  that  from  the  Tonsen  Aas  (analysis  II), 


TiOo 0-05  \       ^^o      /    l-'22  0-07 

ZrO. 0-42  f        ^^^      )    0-44  0-34 
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whilst  that  from  Drammen  (I)  and  that  from  Yettakollen  (III)  must 
be  regarded  as  products  altered  by  the  eruption.  In  the  typical  rock, 
albite-oligoclase-perthite  predominates  ;  in  the  Yettakollen  rock  the 
plagioclases  of  the  first  generation,  which  were  absent  in  the  typical 
rock,  also  occur;  whilst  in  the  Drammen  rock  the  albite-microcline 
and  orthoclase-albite-perthites  prevail. 

Seeing  that  the  Christiania  praedacite  has  hitherto  been  erroneously 
regarded  as  an  orthoclase- quartz  rook,  the  interesting  question  arises 
whether  orthoclase-quartz  rocks,  in  which  potash  felspars  are  in  excess 
of  soda  felspars,  are  altogether  absent  from  the  eruptive  rocks  of  the 
Silurian  basin  of  Christiania.  No  analysis  of  the  Drammen  porphyry 
has  hitherto  been  published.  That  given  below  (analysis  TV),  together 
with  the  results  of  the  microscopical  examination,  prove  the  porphyry 
to  be  a  true  potash-felspar  rock.  The  percentage  of  the  constituents 
of  the  rock  calculated  from  analysis  is  as  follows : — Orthoclase  42, 
albite  20,  quartz  34,  chlorite  2,  iron  pyrites  0*7,  zircon  0*5,  titaniferous 
iron  ore  0*3. 

I.  IT.  ITT.  IV. 

SiOs 76-05         64-04         59-56         75-44 

r  1-2 

I   0-4 

AI0O3 11-68  17-92        17-60  1233 

Fe.03 0-84  0-96  2-90  0-49 

Feb 1-05  2-08  3-38  1-00 

MnO trace  0-23  O'OS  Oil 

MgO 0-29  0-59  1-87  0-52 

CaO 0-42  1-00  3*67  trace 

FeSo _  _  _  0-66 

Na,0 3-79  6-67  4-88  2-38 

K,0 5-09  6-08  4-40  7-13 

H2O 1-36  1-18  1-37  1-26 

Total 100-54      101-37       101-32       101-73 

Sp.gr 2-636         2*646         2-729         2-618 

B.  H.  B. 

Eruptive   Rocks   from   Krzeszowice,  near  Cracow.     By  R. 

ZiJBER  (Jahrb.  f.  Min.,  1887,  1,  Ref.,  277— 279).— The  rocks  are 
divided  into  two  groups  according  to  their  petrographical  character 
— syenite-porphyry,  and  melaphyre.  The  Zaias  rock  (analysis  1)  the 
author  regards  as  syenite-porphyry.  In  this  rock  orthoclase  occurs 
with  plagioclase  and  biotite  in  a  ground-mass  of  felspar,  biotite,  and 
hornblende.  Near  the  surface  the  rock  assumes  a  reddish  colour, 
secondary  quartz,  haematite,  and  liraonite  occurring  (analysis  II). 
The  dark-red  rock  occurring  at  Mienkinia,  hitherto  regarded  as  felsite- 
porphyry,  is  found  by  the  author  to  be  syenite- porphyry  (analysis  III). 
All  the  remaining  eruptive  rocks  of  the  district  are  stated  to  be  mela- 
phyi-es.  The  rocks  are  sometimes  compact,  sometimes  amygdaloidal. 
They  consist  of  plagioclase,  orthoclase,  augite,  and  magnetite. 
Analyses  are  given  of  the  rocks  from  Tenezyn  (IV)  and  from 
Po^eba  (V). 
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I. 

II. 

III. 

IV. 

V. 

Si02 

. .      59-82 

68-45 

65-82 

54-93 

50-63 

AU03  .... 

..      17-89 

12-40 

15-94 

17-73 

15-59 

FeA  .... 

. .        4-43 

4-20 

5-06 

1.3-55 

1037 

CaO 

3-81 

1-53 

1-65 

4-35 

6-62 

MgO    .... 

. .        1-74 

0-67 

trace 

0-80 

3-03 

MnO    .... 

trace 

— 

trace 

trace 

2-92 

K2O 

..        6-21 

5-91 

6-17 

2-89 

4-98 

Nao.O   .... 

. .        4-27 

4-36 

3-54 

4-94 

4-96 

Ignition  .  . 

201 

1-24 

1-85 

0-96 

— 

Total  .... 

..    100-18 

98-76 

100-03 

100-15 

99-10 

Sp.  gr.  .  . . 

. .        2-66 

— 

2-68 

2-79 

2-78 
B.  H.  B 

Japanese  Rocks.  By  B.  Koto  (Jahrh.  f.  Min.,  1887,  1,  Bef.,  285 
— 287). — The  author  gives  the  results  of  a  microscopic  examination 
of  various  rocks  collected  in  the  provinces  of  Izu,  Kai,  and  Kozuke. 
Analyses  are  given  of  the  labradorite  and  pyroxene  from  the  pyroxene- 
andesite  of  Tokio,  plagioclase-basalt  from  Funabara,  diabase  from 
Hinazura  Boss,  Kai,  pyroxene-andesites  from  Izu- San,  Amagin-San, 
and  Miogi-San  (Kozuke)  (compare  Jour.  Geol.  Soc,  40,  431 — 457). 

B.  H.  B. 
The  Mazapil  Meteoric  Iron.  By  W.  E.  Hidden  (Amer.  J.  Sci., 
33,  221 — 226). — Only  eight  meteoric  irons  are  recorded  as  having 
been  seen  to  fall.  To  this  short  list  the  author  adds  a  ninth.  This 
meteorite  was  seen  to  fall  near  Mazapil,  in  the  State  of  Zacatecas, 
Mexico,  at  9  p.m.  on  November  27,  1885,  during  the  periodical  star 
shower  of  the  Bielids.  When  received  by  the  author,  the  meteorite 
weighed  3950  grams.  Its  present  weight  is  3864  grams.  It  is  a  flat 
irregular  mass,  having  a  smooth  surface  covered  with  deep  depressions. 
Its  greatest  length  is  175  mm.,  and  its  greatest  width  is  60  mm.  The 
lines  of  crystalline  structure  are  somewhat  similar  to  those  of  the 
itowton  iron,  and  very  unlike  the  Mexican  irons.  In  appearance,  the 
mass  bears  a  remarkable  resemblance  to  the  Hraschina,  Agram  iron. 
An  analysis  of  a  small  fragment  of  the  new  meteorite  gave  the  fol- 
lowing results : — 

Fe.  m.  Co.  P.  Total. 

91-26  7-84  0-65  0-30  100-05 

B.  H.  B. 

Meteorites  from  Kentucky  and  Mexico.  By  Gr.  F.  Kunz 
(Amer.  J.  Sci.,  33,  228 — 235). — The  author  describes  two  new 
meteorites  from  Carroll  Co.,  Kentucky,  and  Catorze,  Mexico.  The 
mass  from  Carroll  Co.  is  especially  interesting  because  it  probably 
belongs  to  the  same  fall  as  the  meteoric  iron  found  on  the  altars  of 
the  Turner  mounds.  Little  Miami  Valley,  Ohio.  The  Carroll  Co. 
meteorite  was  found  in  1880  at  Eagle  Station,  about  60  miles  from 
the  mounds  where  Putnam  found  the  meteoric  iron  and  the  ornaments 
made  from  it.  The  mass,  which  weighs  80  lbs.,  is  almost  square, 
measuring  19  cm.  in  thickness,  22  cm.  in  width,  and  29  cm.  in  length. 
All  the  original  crust  has  disappeared.     The  mass  is  largely  made  up 
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of  fine  yellow  transparent  olivine,  resembling  closely  that  of  the 
Pallas  iron.  The  meteorite  belongs  to  the  siderolites  of  Daubree 
and  to  the  pallasite-group.  Its  sp.  gr.  was  found  to  be  4'41 ;  the 
meteorite,  like  the  Turner's  mound  and  Atacama  meteorites,  consisting 
of  three  parts  of  olivine  to  one  of  iron.  Analysis  of  the  olivine  gave 
the  following  results  : — 

SiO.,.  MgO.  FeO.       MnO  +  CoO.         Total. 

37-90  41-65  19-66  0-42  99-63 

The  metallic  portion  gave  on  analysis  the  following  results  : — 
Fe.  Ni.  Co.  P.  Olivine.     Chromite.      Total. 

71-73        14-27        0-95        0-05         11-12        0-90        99-02 

The  balance  is  oxygen  in  the  form  of  iron  oxide,  and  undetermined 
constituents. 

The  Catorze  mass,  weighing  92  lbs.,  was  found  by  a  miner  near 
Catorze,  San  Luis  Potosi,  Mexico,  in  1885.  It  is  31*5  cm.  long, 
34*5  cm.  wide,  and  20  cm.  thick.  The  iron  belongs  to  Meunier's 
caillite-group,  and  shows  the  Widmanstatten  lines  very  clearly.  The 
sp.  gr.  was  found  to  be  7*509.     Analysis  gave  the  following  results : — 


Fe. 

90*09 

M  +  Co. 
9-07 

P. 
0*24 

Scale  insoluble  in  HiSTOa. 
0*60 

Total. 
100-00 
B.  H.  B. 

Organic    Chemistry, 


Action  of  Heat  on  Heptine.  By  A.  Renard  {Gompt.  rend.,  104, 
574— 576).— Heptine,  C7H12,  boiling  at  103—105°  was  allowed  to  fall 
drop  by  drop  into  an  iron  tube  which  was  heated  to  incipient  redness, 
and  was  connected  at  the  opposite  end  with  a  condensing  arrangement. 
The  products  are  a  considerable  volume  of  hydrogen  mixed  with  a 
small  quantity  of  gaseous  hydrocarbons,  a  small  quantity  of  carbon, 
and  a  large  proportion  of  a  brownish-yellow  liquid  which  contains  a 
small  quantity  of  pentine,  a  large  proportion  of  hexine,  a  small  pro- 
portion of  benzene,  and  a  much  larger  proportion  of  toluene.  This 
liquid  also  contains  a  considerable  fraction  boiling  above  115°,  about 
half  of  which  boils  between  115°  and  180°,  leaving  a  viscous  residue 
which  is  solid  at  ordinary  temperatures.  This  fraction  has  not  been 
examined  in  detail,  but  it  contains  no  hydrocarbons  of  the  benzene 
series. 

The  pentine  is  either  identical  or  isomeric  with  the  pentine  obtained 
by  Greville  Williams  by  the  distillation  of  caoutchouc,  or  by  Tilden 
in  the  pyrogenation  of  terebenthene. 

Hexine,  CeHio,  the  lower  homologue  of  heptine,  boils  at  70 — 73°,  and 
is  soluble  in  alcohol,  ether,  and  acetic  acid ;  vapour-density,  2*97.     It 
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rapidly  absorbs  oxyp^en,  but  exerts  no  action  on  ammoniacal  cuprous 
cbloride  or  ammonio-silver  nitrate.  It  is  violently  attacked  by  bromin(3 
with  evolution  of  hydrogen  bromide,  but  if  its  ethereal  solution  is  treated 
with  bromine  it  yields  the  additive  product  CeHioBrg,  which  after 
the  evaporation  of  the  ether  forms  a  heavy  oil,  but  soon  decomposes 
with  evolution  of  hydrogen  bromide.  Ordinary  nitric  acid  attacks  the 
hydrocarbon  violently,  but  acid  of  sp.  gr.  l"15  acts  more  gradually 
with  evolution  of  carbonic  oxide  and  carbonic  anhydride,  but  no 
nitrogen  oxides,  and  formation  of  a  solution  of  formic,  acetic,  oxalic, 
and  succinic  acids.  Graseous  hydrogen  chloride  produces  a  deep  blue 
coloration.  Hexine  does  not,  like  heptine,  form  a  crystal lisable  hydrate 
with  water.  In  contact  with  sulphuric  acid,  it  polymerises  with 
development  of  heat,  and  when  the  supernatant  layer  is  distilled  it 
yields  dihexine,  C12H20,  a  colourless  liquid  which  boils  at  210 — 215°, 
does  not  alter  in  contact  with  the  air,  and  is  not  attacked  by  sulphuric 
acid. 

The  principal  products  of  the  action  of  heat  on  heptine  are  hydrogen 
and  toluene,  together  with  smaller  proportions  of  the  lower  homologues 
of  heptine,  pontine,  and  hexine.  The  benzene  is  doubtless  a  product 
of  the  decomposition  of  some  of  the  hexine.  C.  H.  B. 

Bismuth  Thiocyanate.  By  G.  Bender  (Ber.,  20,  723—726).— 
Bismuth  thiocyanate,  Bi(CNS)3,  is  prepared  by  treating  bismuth 
hydroxide  with  very  dilute  hydrogen  thiocyanate  solution  (sp.  gr.  = 
1"006).  The  solution  takes  place  very  slowly,  and  a  small  quantity  of 
a  yellow  substance  separates,  probably  consisting  of  basic  salts  (Meit- 
zendorf  (Ann.  Phys.  Ghem.,  56,  63).  The  product  is  evaporated  in  a 
M^ater-bath,  when  a  red,  amorphous  substance  separates;  on  cooling, 
pure  bismuth  thiocyanate  separates  in  aggregates  of  rather  large 
crystals  mostly  of  a  bright-orange  colour,  but  also  partly  amber- 
coloured.  The  crystals  are  rhombic;  a  :  h  :  c  =  0"76134! :  1  :  0*28423. 
It  is  decomposed  by  cold  water  into  a  yellow,  amorphous  substance 
and  a  red  solution;  when  heated  at  80°,  it  also  decomposes.  Cold 
nitric  acid  dissolves  it  with  a  red  colour;  in  a  short  time  an  evolution 
of  gas  takes  place,  and  a  clear  solution  is  formed  containing  all  the 
sulphur  in  the  form  of  sulphuric  acid.  N.  H.  M. 

Action  of  Potassium  Permanganate  on  Dextrose  in  Neutral 
Solution.  By  A.  Smolka  (Monatsh.  Ghem.,  8, 1—26). —  When  dextrose 
is  boiled  with  excess  of  potassium  permanganate,  it  is  completely 
oxidised  to  water  and  carbonic  anhydride  with  separation  of  a 
potassium  hydromanganite,  KHgMniOio.  With  excess  of  perman- 
ganate in  the  cold  the  action  is  the  same,  a  trace  of  oxalic  acid, 
however,  being  also  formed. 

By  successively  decreasing  the  amount  of  potassium  permanganate, 
and  allowing  the  action  to  take  place  at  the  ordinary  temperature, 
there  are  obtained,  in  addition  to  water  and  carbonic  anhydride,  oxalic 
acid  and  formic  acid,  or  the  two  latter  alone,  and  a  quantity  of 
dextrose  remains  unaltered,  depending  on  the  amount  of  oxidising 
agent  employed.  The  permanganate  is  i-educed,  partly  to  manganic, 
and  partly  to  manganous  oxide.    The  relative  amounts  of  the  products 
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of  oxidation  are  variable  even  with  the  same  proportions  of  dextrose 
and  permanganate,  and  appear  to  be  dependent  on  the  temperature 
and  concentration  of  the  solutions.  G.  H.  M. 

Compounds  of  Phenylhydrazine  with  the   Sugars.     By  E. 

Fischer  {Beo\,  20,  821 — 834). — Previous  experiments  by  the  author 
have  shown  that  those  sugars  which  reduce  Fehling's  solution  combine 
with  phenylhydrazine  to  form  crystalline  compounds  sparingly  soluble 
in  water  (Abstr.,  1885,  53).  Thus  dextrose  or  Isevulose  reacts  with 
phenylhydrazine  hydrochloride  in  presence  of  sodium  acetate  to  form 
phenylgiucosazone,  C6Hio04(N2HPh)2,  a  change  probably  to  be  ex- 
plained by  the  intermediate  formation  of  a  dextrose  (or  Isevulose) 
phenylhydrazine,  which  reacts  with  two  molecules  of  phenyl- 
hydrazine  to  form  phenylglucazone,  thus  :  (1)  CeHjaOe  4-  Ph'N'oHa  = 
CeH.^OsN.HPh  +  H2O;  and  (2)  CeHi.CN.HPh  -j-  2PhN2U3  = 
CeHioOXNsHPh)^  -f  NH,Ph  +  NH3  -f  H3O.  The  intermediate 
dextrose  phenylhydrazine  forms  small,  colourless  crj^stals  melting  at 
144 — 145°,  soluble  in  hot  water  and  alcohol,  insoluble  in  chloroform 
and  benzene.  It  is  decomposed  by  acids  into  the  hydrazine  and 
dextrose  together  with  humous  substances;  on  reduction  with  zinc-dust 
and  acetic  acid,  it  yields  aniline  and  a  basic  substance  to  be  described 
later. 

Similarly  galactose  forms  galactose  phenylhydrazine,  crystallising  in 
colourless  needles  melting  at  158°  (uncorr.),  and  phenylgalactosazone 
melting  at  193 — 194"",  and  not  at  182°  as  stated  formerly. 

Phe7iylsorbinnzone,  from  sorbin  and  phenylhydrazine,  crystallises  in 
yellow  needles  melting  at  164°  ;  it  was  formerly  described  as  a  liquid. 

Phetiyllactosazone  differs  from  the  above  azones  by  its  greater 
solubility  in  hot  water ;  it  is  insoluble  in  ether  and  benzene.  In  the 
course  of  its  formation  its  anhydride,  C24ll3oN40g,  is  also  obtained ; 
this  crystallises  in  yellow  needles  melting  at  223 — 224",  insoluble  in 
water,  ether,  and  benzene. 

Phenylmaltosazone  crystallises  in  yellow  needles  sparingly  soluble  in 
water,  more  readily  in  alcohol. 

It  is  further  shown  by  means  of  the  phenylhydrazine  reaction 
that  one  of  the  products  of  the  oxidation  of  maniiitol  with  nitric 
acid,  namely  mannitose,  is  identical  with  loevulose,  thus  confirming 
Dafert's  experiments.  The  other  product  combines  with  the  hydr- 
azine to  form  a  substance,  CxoHigNjOg,  melting  at  188°,  isomeric  with 
dextrose  phenylhydrazine,  from  which  it  is  distinguished  by  its  more 
sparing  solubility  in  water. 

In  conclusion,  it  is  remarked  that  a  more  precise  definition  of  the 
word  sugar  is  required,  for  in  the  text-books  substances  of  the  general 
formula  CeHjoOe  are  classed  together,  all  possessing  to  a  greater  or  less 
degree  the  common  property  of  sweetness,  yet  differing  most  markedly 
in  their  chemical  behaviour.  V.  H.  V. 

Action  of  Nitric  Acid  on  Sugar.  ByE.  Maumen^  (Comptrend., 
104,  511). — Boutroux's  failure  to  obtain  hexepic  acid  was  due  to  the 
employment  of  too  small  a  quantity  of  nitric  acid.  Hexepic  acid  is 
absolutely  identical  with  oxygluconic  acid.  C.  H.  B. 
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Blue  Iodide  of  Starch.  By  F.  Mylius  (Ber.,  20,  688—695).— 
The  analogy  between  iodide  of  starch  and  iodochoHc  aoid  (this  vol., 
p.  606),  is  shown  by  the  following  facts  :  (1)  Iodine  solutions  which 
colour  starch  contain  either  hydriodic  acid  or  one  of  its  salts ;  (2)  the 
presence  of  substances,  such  as  chlorine,  which  decompose  hydriodic  acid 
prevents  the  formation  of  iodide  of  starch ;  (3)  silver  solutions  decolorise 
solution  of  iodide  of  starch — the  colour  is  restored  by  adding  potassium 
or  hydrogen  iodide ;  (4)  an  aqueous  solution  of  iodine  cannot  colour 
starch  blue  ;  the  blue  colour  appears  at  once  when  a  trace  of  hydriodic 
acid  or  potassium  iodide  is  added. 

When  starch  is  added  to  a  solution  of  iodine  and  hydriodic  acid  con- 
taining sulphuric  acid,  iodide  of  starch  separates  :  the  amount  of  iodine 
and  hydriodic  acid  which  has  been  absorbed  by  the  starch  can  be 
readily  determined  by  titration.  The  results  of  several  experiments 
show  that  the  proportion  of  iodine  absorbed  to  that  of  the  hydriodic 
acid  is  4  :  1,  and  it  is  probable  tha.t  the  resulting  compound  has  the 
formula  (C24H4o02oI)4,HI-  From  this,  the  author  concludes  that  the 
formula  of  starch  is  Co4H4()Ooo,  which  is  that  ascribed  to  it  by  Pfeiffer 
and  Tollens  (Abstr.,  1882,  490). 

Iodide  of  starch  dried  in  a  vacuum  appears  to  be  anhydrous.  The 
barium  compound  was  analysed,  and  has  probablv  the  composition 
expressed  by  the  formula  (C24H4o02oT)83al2.  The  potassium  and 
sodium  comijounds  are  soluble,  the  barium  and  zinc  compounds  are 
insoluble.  N.  H.  M. 

Reduction  of  Aldoximes  and  Acetoximes.  By  H.  Goldschmidt 
(Ber.,  20,  728 — 730;  compare  this  vol.,  p.  249).— Isopropylamine  is 
prepared  by  reducing  3  grams  of  acetoxime  dissolved  in  30  c.c.  alcohol 
with  160  grams  of  2*5  per  cent,  sodium  amalgam  and  14  grams  of 
glacial  acetic  acid  at  40°.  The  product  is  diluted  with  water,  treated 
with  soda  solution,  and  distilled,  the  vapour  being  passed  into  dilute 
hydrochloric  acid. 

Heptylamine  and  ethylamine  are  obtained  in  a  similar  manner  from 
cenanthaldoxime  and  ethaldoxime. 

Salicylamine  is  best  prepared  by  reducing  salioylaldoxime  with  zinc- 
dust  and  acetic  acid. 

Furfurylamine  was  prepared  from  f urfuraldoxime  (ra.  p.  89°)  ;  it  is 
soluble  in  water  and  boils  at  143°  (under  730  mm.  pressure).  The 
hydrochloride  crystallises  in  thin  needles,  and  the  platinochloride  in 
gold-coloured,  lustrous  plates.  N.  H.  M. 

Action  of  Nitrous  Acid  on  Acetone.  By  T.  Sandmeyer  (Ber., 
20,  639 — 641). — When  acetone  is  treated  with  an  equal  weight  of 
liquid  nitrous  anhydride  at  a  temperature  below  30°  until  all  blue 
colour  has  disappeared,  and  the  product  is  afterwards  shaken  with 
small  quantities  of  water,  a  yellow  oil  is  obtained.  This  is  heavier 
than,  and  moderately  soluble  in  water,  has  a  strong  acid  reaction,  and 
decomposes  after  a  time  or  when  gently  heated.  It  is  probably  iso- 
nitrosodiacetone  nitrate,  N020-CMe2-C(COMe)  '.  NOH.  When  heated 
with  dilute  hydrochloric  acid,  it  is  decomposed  into  isonitrosochlor- 
acetone,  COMe'CCl  !  NOH,  together  with  a  small  quantity  of  hydro- 


ORGANIC  CHEMISTRY.  5G9 

gen  cyanide  and  acetone.  On  boiling  a  dilute  aqueous  solution  of  iso- 
nitrosodiacetone  nitrate,  a  small  quantity  of  a  white,  insoluble,  feebly 
explosive  compound  separates,  acetone  and  hydrogen  cyanide  distil 
over  in  small  quantity,  and  there  remains  in  the  flask  a  solution  con- 
taining pyruvic  acid,  ammonia  and  nitric  acid. 

Isonitrosochloracetone  yields  an  oxime,  OH*N  !  CMcCCl !  NOH, 
crystallising  in  small,  white  needles  melting  at  171"  with  decomposi- 
tion. W.  P.  W. 

Action  of  Potassium  Hydroxide  on  a  Mixture  of  Acetone 
and  Chloroform.  By  R.  Engel  (Comp^.  rend.,  104,688—691).— 
By  the  action  of  solid  potassium  hydroxide  on  acetone  and  chloro- 
form, Willgerodt  obtained  a  compound,  acetone-chloroform,  C4H7OCI3, 
together  with  a  smaller  quantity  of  two  acids,  C11H20O6  and  C7H14O4. 
The  author  has  obtained  the  acid  CuH^oOe  as  the  principal  product 
under  the  following  conditions  : — 

Acetone  and  chloroform  in  equivalent  proportions  are  mixed  with 
an  equal  volume  of  alcohol  cooled  to  0°,  and  then  mixed  with  alcoholic 
potash  also  cooled  to  0°,  and  containing  twice  the  quantity  of  potas- 
sium hydroxide  required  to  remove  the  whole  of  the  chlorine.  Car- 
bonic oxide  is  evolved,  and  there  is  considerable  development  of  heat. 
The  flask  is  carefully  cooled  in  the  early  stages  of  the  process,  but 
towards  the  end  of  the  reaction  the  temperature  is  raised  to  60 — 70°. 
The  product  is  acidified  with  hydrochloric  acid,  filtered,  the  precipi- 
tated potassium  chloride  washed  with  alcohol,  the  filtrate  and  wash- 
ings mixed  with  water  and  agitated  with  ether.  When  the  ethereal 
solution  is  distilled,  it  leaves  a  yellow  aqueous  liquid,  which  is  con- 
verted into  a  lead  salt  and  recrystallised.  The  majority  of  the  salts 
form  gummy  masses,  but  the  lead  salt  crystallises  in  prisms  of  the 
composition  PbCuHigOe  +  2H2O  when  its  solution  is  evaporated  in  a 
dry  vacuum.  The  free  acid  volatilises  in  a  dry  vacuum,  and  the  lead 
salt  shows  a  decided  tendency  to  become  basic.  The  zinc  salt, 
ZnCiiHigOe  +  2H2O,  crystallises  in  needles  which  lose  their  water 
when  carefully  heated  at  140°.  Both  salts  melt  at  about  100°,  and 
begin  to  decompose  at  150°.  The  acid,  diHsoOe,  is  formed  by  the 
condensation  of  three  molecules  of  acetone  with  fixation  of  two 
CO  OH  groups  and  loss  of  one  atom  of  oxygen.  It  may  possibly 
have  the  constitution  CMe2(COMe2,COOH)2. 

Other  acids  are  formed  in  the  reaction,  and  remain  in  the  aqueous 
solution  after  agitation  with  ether.  C.  H.  B. 

Chloroformamide :  Synthesis  of  Aromatic  Acids.  By  L. 
Gattermann  and  Gr.  Schmidt  (Ber.,  20,  858 — 862). — When  dry  car- 
bonyl  chloride  is  passed  into  ammonium  chloride  heated  at  400°, 
chloroformamide  distils  over,  and  solidifies  in  long,  broad  needles  melt- 
ing at  50°,  and  distilling  at  61 — 62°.  This  substance  has  a  peculiarly 
disagreeable  odour.  On  keeping,  it  forms  cyamelide  with  elimination 
of  hydrogen  chloride.  By  water,  as  also  by  damp  air,  it  is  decomposed 
into  carbonic  anhydride  and  ammonium  chloride.  It  reacts  with  the 
amines  to  form  monosubstituted  carbamides. 

Chloroformamide  may  be  used  to  effect  the  synthesis  of  aromatic 
VOL.  Lii.  2  p 
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acids  by  means  of  the  aluniliiium  chloride  reaction,  in  that  it  yields 
with  the  hydrocarbons  or  ethers  amides  of  these  acids.  Thus  if 
chloroformamide  is  mixed  with  a  solution  of  toluene  in  carbon  bisul- 
phide, and  aluminium  chloride  is  added,  the  amide  of  paratoluic  acid 
is  produced.  In  the  paper,  this  method  of  synthesis  is  illustrated  in 
the  case  of  cuminic,  naphthoic,  anisic,  and  veratric  acids. 

V.  H.  Y. 

Tertiary  Trichlorobutyl  Chloride  and  Ether.  By  0.  Will- 
GERODT  and  F.  Durr  (Bar.,  20,  539 — 540).— When  solid  acetone- 
chloroform  is  treated  with  phosphorus  pentachloride  at  100°,  tertiary 
trichlorobutyl  chloride  and  ether  are  obtained  and  can  be  separated 
by  fractional  distillation. 

Tertiary  trichlorobutyl  ether,  0(CMe2*CCl3)2,  boils  at  about  156", 
does  not  solidify  in  a  freezing  mixture,  distils  undecomposed  with 
steam,  and  strongly  attacks  the  mucous  membrane. 

Tertiary  trichlorobutyl  chloride,  CMeaCbCCla,  melts  and  boils  at 
about  167°,  has  a  powerful  odour,  is  volatile  with  steam,  and  is  soluble 
in  most  organic  solvents,  insoluble  in  water.  W.  P.  W. 

Sijibstituted- Acrylic  and  Propionic  Acids.  By  C.  F.  Mabery 
(Amer.  Chem.  J.,  9, 1 — -11). — Bromotrichloroiyropionic  acid,  CaHaClaBrOo, 
is  prepared  by  passing  chlorine  into  a  cold  chloroform  solution  of 
chlorobromacrylic  acid,  and  is  purified  by  recrystallisation  from  carbon 
bisulphide.  It  melts  at  83 — 84°.  The  following  salts  are  described: — 
Ba(C3HCl3Br02)2,  a  gummy  mass;  Ca(C3HCl3Br02)2  oblique  prisms, 
and  KCsHClsBrOa  +  2HoO,  rhombic  plates, 

TricMor acrylic  acid,  C3HCI3O2,  is  obtained  by  treating  the  above 
acid  with  a  slight  excess  of  baryta-water  in  the  cold.  After  recrystalli- 
sation from  carbon  bisulphide,  it  melts  at  ^Q°.  Water  at  20°  dissolves 
6  per  cent,  of  the  acid.  The  following  salts  are  described  : — 
Ba ( €301302)2  +  S^HsO,  needles;  Ca(C3Cl302)2  +  3|H20,  needles; 
KC3CI3O2,  crystaUine  plates ;  and  AgC3Cl302,  which  may  be  crystal- 
lised from  hot  water. 

It  has  been  supposed  (Beilstein)  that  the  dichlor-  and  dibrom- 
acrylic  acids  are  represented  by  the  formula  CX2  \  CH-COOH,  and 
not  CHX  !  CX'COOH.  This  view  is  not  supported  by  evidence 
(compare  Hill,  Abstr,,  1881,  1030,);  it  has  been  shown,  however 
{ibid.,  1029),  that  ,the  additive  product  of  chlorine  and  a-dibrom- 
acrylic  acid  is  essentially  different  from  the  additive  product  of  bro- 
mine and  a-dichloracrylic  acid.  On  the  assumption  of  the  formula 
CHX  !  CX'COOH  for  the  disubstituted  acrylic  acids,  these  two  additive 
products  should  be  identical.  In  order  to  confirm  these  results  the 
two  acids  have  been  treated  with  baryta- water,  and  thus  converted 
into  the  corresponding  bromodichloracrylic  acids.  Both  acids  yield 
salts  which  a.ppear  to  be  identical.  The  following  are  described  : — 
Ba(C3BrCl202)2  +  3H2O;  CaCCsBrCLO.Os  +  4H2O;  KC3BrC]202 ; 
and  AgC3BrCl202 ;  but  the  free  acids  differ  somewhat,  namely,  that 
prepared  from  a-^-dichloracrylic  acid  melts  at  85°,  is  dissolved  by 
water  at  20°  to  the  extent  of  2'6  per  cent.,  and  when  heated  with 
water  melts  before  dissolving,  but  solidifies   on  cooling ;  that   pre- 
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pared  from  a-/3-dibroinacrylic  acid  meltiS  at  78 — 80",  is  dissolved 
by  water  at  20°  to  the  extent  of  6*9  per  cent.,  and  with  water  it  forms 
an  oil  which  does  not  solidify  at  0°. 

The  author  explains  the  existence  .of  these  two  bromodichloracrylic 
acids  by  supposing  that  in  the  treatment  of  a-/3-dibromacrylic  acid 
with  chlorine  the  /3-atom  of  bromine  is  substituted  by  chlorine,  and 
the  chlorine  monobromide  forms  an  additive  product,  so  that  two  chlo- 
rine-atoms are  united  to  the  same  carbon-atom  (/3)  ;  the  tri-substi- 
tuted  acrylic  acid  prepared  from  ^t-yS- dibromacrylic  acid  would  thus  be 
CCI2  i  CBr-COOH,  while  that  from  a-^-dichloracrylic  acid  is 

CClBrlCCl-COOH.  H.  B. 

Preparation  of  Calcium  and   Potas$ium  Tartrates.     By  T. 

Gladysz  (Dingl.  polyt.  /,,  263,  98 — 99). — The  author  has  patented  a 
process  for  extracting  tartaric  acid  from  wine  yeast  and  other 
substances  containing  tartaric  acid,  based  on  the  following  facts : 
— When  calcium  tartrate  is  treated  with  water,  and  sulphurous 
anhydride  introduced  a,t  the  ordinary  temperature,  the  tartrate  dis- 
solves completely.  On  heating  the  solution  at  90 — 100°,  sulphurous 
anhydride  escapes,  and  a  crystalline  precipitate  of  calciam  tartrate 
separates.  A  similar  result  is  obtained  on  treating  hydrogen  potas- 
sium tartrate  with  sulphurous  anhydride,  a  solution  of  hydrogen 
potassium  sulphite  and  free  tartaric  acid  being  formed  in  the  cold, 
whilst  on  application  of  heat  sulphurous  anhydride  is  liberated.  More- 
over, on  adding  normal  or  hydrogen  potassium  tartrate  to  a  solution 
of  calcium  sulphite  in  sulphurous  acid,  calcium  tartrate  is  precipi- 
tated, and  a  solution  of  hydrogen  potassium  sulphite  is  obtained. 

D.  B. 

Furfuraldehyde.  By  H.  Schiff  (Ber.,  20,  540— 542).— A  mix- 
ture  of  equal  volumes  of  xylidine  and  acetic  acid  to  which  some 
alcohol  has  been  added  can  be  used  to  detect  traces  of  furfuralde- 
hyde, the  presence  of  which  is  rendered  evident  by  the  production  of 
the  red  colour  of  furfuroxylidine ;  the  test  is  so  delicate  that  the 
amount  of  furfuraldehyde  (aboat  1  per  cent.)  formed  when  0*00005 
gram  of  sugar  is  heated  in  a  tube,  can  be  detected  by  holding  a  slip  of 
paper  moistened  with  the  solution  in  the  fumes.  The  author  finds 
that  furfuraldehyde  is  formed  in  many  culinary  processes,  and  that 
it  is  present  in  very  small  quantities  in  tobacco  smoke.  Furfuralde- 
hyde is  also  formed  in  very  small  quantities  when  guaiacum  resin  is 
distilled,  and  its  formation  is  probably  due  to  the  presence  of  a  trace 
of  glucoside  in  the  resin  (Kosmann,  Jahresh..,  1863,  557)  ;  also  when 
calcium  pyromucate  is  distilled  either  alone  or  with  calciam  formate, 
and  when  pyromucic  and  mucic  acids  are  distilled.  Furoin  and  furil 
give  the  reaction  when  their  vapours  are  exploded  with  air,  and  "furfur- 
aldehyde can  be  detected  when  f urf urin  and  hydrofurf  aramide  are  dis- 
tilled in  vessels  containing  air.  The  dry  distillation  of  furauiline 
hydrochloride,  of  pyromucanilide,  of  cholic  and  meconic  acids,  and  of 
fats  and  fatty  acids  is  not  accompanied  with  the  production  of  furfur- 
aldehyde. W.  P.  W. 

2  p  2 
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Negative  Nature  of  the  Phenyl-group.  By  V.  Meter  {Ber.,  20, 
534 — 536). — When  a  CH-  or  CH2-gi*oup  occurs  between  two  CO- 
groups  in  the  constitutional  formula  of  a  compound,  as,  for  example, 
in  that  of  ethyl  acetoacetate,  it  is  known  that  each  atom  of  hydrogen 
is  displaceable  by  a  mefcal ;  the  author's  investigations,  carried  on  in 
conjunction  with  his  pupils,  appear  to  prove  that  this  property  is  not 
affected  when  phenyl  is  substituted  for  one  of  the  CO-groups,  and  in 
this  preliminary  communication  the  chief  results  as  yet  obtained  are 
briefly  given.  The  hydrogen  of  the  methylene-group  in  deoxyben- 
zoin,  Ph'CHa'CO'Ph,  is  displaceable  by  methyl,  ethyl,  butyl,  and 
benzyl,  and  these  derivatives  crystallise  well  and  yield  characteristic 
compounds  with  hydroxylamine.  Dibenzylketone  yields  a  benzyl- 
derivative  of  high  melting  point.  Ethyl  phenylacetate,  however, 
does  not  react  under  ordinary  conditions.  Benzyl  cyanide,  when 
treated  with  benzyl  chloride  and  sodium  ethoxide,  yields  a  well-crys- 
tallised benzyl-derivative,  CHoPh'CHPh'CN,  which  boils  without 
decomposition.  Ethyl  dinitrophenylacetate  forms  a  well-crystalHsed 
compound,  C6H3(N02)2'CH(COOMe)':N^2Ph,  with  diazobenzene  chlo- 
ride. 

The  thienyl-group  exerts  an  influence  in  the  molecule  similar  to 
that  of  phenyl :  thus  the  ketone  C4SH3*CO*CH2*Ph  (?)  reacts  easily, 
like  deoxybenzoin,  and  yields  crystalline  derivatives. 

W.  P.  W. 

Pyrogenic  Reactions.  By  P.  Feeko  {Ber.,  20,  660— 664).— By 
passing  dry  ethylene  through  gently  boiling  benzene,  and  then 
through  an  iron  tube  60  cm.  long,  heated  in  a  Mermet's  gas  furnace 
until  all  the  benzene  (1-J  litres)  was  used  up,  a  crude  product  was  ob- 
tained from  which  the  following  hydrocarbons  were  isolated  : — 
Unchanged  benzene  (80  grams),  cinnamene  (17  grams),  diphenyl  (300 
grams),  phenanthrene  (10  grams),  anthracene  (15  grams).  No 
naphthalene  was  formed. 

When  1^  litres  of  toluene  are  passed  through  the  tube  (a  process 
which  takes  eight  hours),  the  following  products  are  formed  : — Ben- 
zene (150  grams),  toluene  (180  grams),  cinnamene  (7  grams),  naphtha- 
lene (40  grams),  diphenyl  (27  grams),  phenanthrene  (PS  gram), 
anthracene  (12  grams),  and  an  oil  boiling  at  270 — 280°  (10  grams). 
Toluene  (1^  litres)  and  ethylene  yielded  benzene  (200  grams),  toluene 
(160  grams),  cinnamene  (10  grams),  anthracene  (20  grams),  oil  boiling 
at  270—280°  (13  grams). 

Naphthalene  alone  yielded  only  dinaphthyl  together  with  unchanged 
naphthalene.  Naphthalene  (900  grams)  and  ethylene  yielded — un- 
changed naphthalene  (400  grams),  acenaphthene  (0'5  gram),  phenan- 
threne (1  gram),  and  dinaphthyl  (125  grams). 

Ethylbenzene  (500  grams)  yielded — benzene  (75  grams),  toluene 
(5  grams),  unchanged  substance  (20  grams),  cinnamene  (10  grams), 
naphthalene  (11  grams),  diphenyl  (3  grams),  phenanthrene  (13 
grams),  and  anthracene  (2  grams).  Azobenzene  yielded  only  a  small 
product,  from  which  benzene  and  diphenyl  were  isolated. 

N.  H.  M. 

Aromatic  Lead  Compounds.  By  A.  Polis  {Ber.,  20,  716— 
722). — Lead  tetrajjhenyl,  PbPh^,  is  prepared  by  boiling  500  grams  of 
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finely  powdered  alloy  of  lead  and  sodium  (containing  8  per  cent,  of 
sodium)  with  500  grams  of  bromobenzene  and  20  c.c.  of  ethyl  acetats 
for  60  hours.  The  liquid  portion  of  the  product  is  poured  off,  the 
residue  extracted  with  hot  benzene;  the  solutions  are  then  mixed,  and 
the  excess  of  bromobenzene  and  benzene  distilled  off  in  a  vacuum. 
The  residue  is  first  recrystallised  from  benzene  in  presence  of  animal 
charcoal,  and  then  several  times  from  warm  ether.  It  forms  small, 
colourless  needles  which  melt  at  224 — 225°,  and  decompose  at  270°. 
Sp.  gr.  =  1'5298  at  20°.  It  is  very  sparingly  soluble  in  alcohol,  ether, 
and  glacial  acetic  acid,  more  soluble  in  benzene,  chloroform,  and 
carbon  bisulphide.  It  burns  in  air  with  a  smoky  flame.  When  heated 
with  hydrochloric  acid  at  230°,  lead  chloride  and  chlorobenzene  are 
formed. 

Lead  diphenyl  dinitrate,  PbPh2(N03)3  4-  SH^O,  is  readily  obtained 
by  gradually  adding  lead  tetraphenyl  to  boiling  nitric  acid  (sp.  gr.  1'4). 
The  acid  must  be  kept  at  its  boiling  point.  It  separates  on  cooling  in 
small,  lustrous  plates,  and  is  recrystallised  from  water  made  acid  with 
nitric  acid.  It  is  rather  readily  soluble  in  water  and  in  alcohol.  It 
detonates  when  heated  below  its  melting  point.  When  boiled  with 
water,  the  liquid  remains  turbid  owing  to  the  formation  of  a  basic  salt, 
OH'PbPha'NOa;  this  is  a  white  powder. 

Lead  diphenyl  diiodide,  PbPh2l2,  is  formed  when  a  solution  of 
iodine  in  chloroform  is  added  to  lead  tetraphenyl  also  dissolved  in 
chloroform.  It  separates  in  gold-coloured  plates  which  melt  at  101 — 
103°.  It  is  soluble  in  chloroform,  benzene,  and  alcohol.  The  corre- 
sponding bromide  is  a  white  powder  which  decomposes  before  fusing. 

Lead  tetrajoaratolyl,  Pb (07117)4,  is  prepared  similarly  to  the  phenyl 
compound  from  120  grams  of  parabronio toluene,  300  grams  of  alloy, 
40  grams  of  toluene,  and  4  c.c.  of  ethyl  acetate.  The  heating  is  con- 
tinued for  50  hours.  It  is  crystallised  successively  from  benzene  and 
alcohol.  It  forms  small,  colourless  needles  which  melt  at  289 — 240°, 
and  decompose  at  254°  ;  sp.  gr.  -f  1-4329  at  20°.  It  is  more  readily 
soluble  than  the  phenyl  compound  in  benzene,  carbon  bisulphide,  and 
chloroform.  N.  H.  M. 

Sulphuric  Acid  as  an  Iodine-carrier.  By  G.  S.  Neumann  (Ber., 
20,  581 — 582). — When  equimolecular  proportions  of  iodobenzene  and 
sulphuric  acid  are  heated  at  100°  for  some  hours,  a  mixture  of  paradi- 
iodobenzene,  iodobenzenesulphonic  acid  and  benzenesulphonic  acid  is 
obtained.  Ortho-  and  para-iodotoluene  under  like  conditions  yield 
diiodotoluene  and  triiodotoluene ;  whilst  ortho-  and  para-iodophenol 
yield  diiodophenol  when  treated  with  sulphuric  acid  in  the  cold. 

W.  P.  W. 

Tribromophenol.  By  A.  Pqrgotti  (Gazzetta,  16,  526—531). — 
The  ca/ciMm-derivative  of  tribromophenol  crystallises  in  white,  silky 
needles  ;  the  ammowmm-derivative  forms  minute  crystals,  more  soluble 
in  cold  water  than  in  hot;  the  5*7yer-derivative  is  a  red,  insoluble  powder 
darkening  rapidly  on  exposure  ;  the  lead-  and  zmc-derivatives  are 
white  precipitates,  and  the  copj(;er-derivative  a  violet  powder,  insoluble 
in  water,  soluble  in  ammonia.     The  etliyl-derivHtiYe  crystallises  in  bril- 
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liant  prisms  melting  at  69°.  As  an  antiseptic,  tribromophenol  seems 
to  be  superior  to  phenol  and  thymol.  V.  H.  V. 

Manufacture  of  Resorcinol.  By  0.  Muhlhauser  (Dingl.  polyt. 
J.,  263,  154 — 157). — This  substance  is  prepared  on  a  large  scale  by 
fusing  sodium  benzenedisulphonate  with  sodium  hydroxide.  Its  pro- 
duction from  benzene  involves  the  following  operations : — (1.)  Pre- 
paration of  benzenesulphonic  acid  by  treating  pure  benzene  free  from 
thiophen  with  sulphuric  acid  of  67°  B.  (2.)  Conversion  of  the 
monosulphonic  acid  into  benzenedisulphonic  acid  by  heating  with  an 
excess  of  sulphuric  acid  at  240°  for  about  12  hours  with  constant 
agitation.  (3.)  Production  of  sodium  benzenedisulphonate  by  boil- 
ing the  mass  out  with  water,  liming  until  neutral,  filter-pressing,  and 
treating  the  filtrate  with  sodium  carbonate.  Th6  mixture  is  again 
filtered,  and  the  efiiuent  liquid  evaporated  to  dryness.  (4.)  Fusing 
the  dried  salt  with  soda  in  an  open  cast-iron  boiler  fitted  with  agita- 
tors. (5.)  Dissolving  the  heated  mass  in  water,  and  adding  hydro- 
chloric acid  to  feebly  acid  reaction.  (6.)  Extracting  the  resorcinol 
from  the  acid  solution  with  amyl  alcohol  in  an  extraction  apparatus. 
(7.)  Subjecting  the  extract  to  distillation  to  expel  the  alcohol ;  the 
residue  containing  the  resorcinol  being  dried  in  enamelled  iron  pans. 
(8.)  Purification  of  the  resorcinol  by  fractional  distillation  in  a 
vacuum.  According  to  this  method  125  kilos,  of  sodium  benzene- 
disulphonate yield  from  20  to  23  kilos,  of  pure  resorcinol.         D.  B. 

Constitution  of  Dinitroquinol  and  Formation  of  Nitranilic 
Acid.  By  R.  Nietzki  and  J.  Preusser  {Ber.,  20,  797— 799).— The 
authors  find  that  the  diacetyldiamidoquinone,  C6H202(NHAc)2,  lately 
described  by  them  (Abstr.,  1886,  1024),  is  identical  with  the  compound 
obtained  by  Bamberger  (Abstr.,  1884,  309)  by  the  oxidation  of  tri- 
acetyltriamidophenol,  to  which  he  gave  the  formula  CaoHaoNiOg.  The 
simpler  formula  is  undoubtedly  tlie  correct  one,  as  when  reduced  with 
stannous  chloride  and  hydrochloric  acid  the  acetyl-groups  are  elimi- 
nated and  diamidoquinol  is  formed.  The  compound  liquefies  at 
265 — 270°  without  showing  a  definite  melting  point.  The  formation 
of  quinol  proves  that  the  quinone-oxygens  must  as  usual  be  in  the 
para-position  to  one  another,  and  the  formation  from  triacetyltriami- 
dophenol  (prepared  from  picric  acid),  that  the  two  amido-groups  (and 
consequently  the  corresponding  nitro-groups  in  the  parent  dinitro- 
quinol) are  both  in  ortho-positions  to  one  of  the  oxygen-atoms  or 
hydroxyl-groups  respectively. 

Nietzki  has  shown  that  this  dinitroquinol  is  easily  converted  by 
nitric  acid  into  nitranilic  acid  in  which  the  two  nitro-groups  are  in 
the  para-position  to  each  other.  This  and  also  the  formation  of  para- 
dinitrodihydroxyquinone  from  the  same  quinol,  leave  little  doubt  of 
the  intermediate  formation  of  a  tetranitroquinol.  L.  T.  T. 

Action  of   Sodium    Alkoxides    on    Benzaldehyde.      By  L. 

Clatsen  (Ber.,  20,  646 — 650). — When  12  grams  of  sodium  and  150 
grams  of  methyl  alcohol  are  heated  on  a  water-bath  and  treated  with 
106  grams  of  benzaldehyde,  the  whole  soon  solidifies  to  a  mass  of 
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white  crystals.  The  product  consists  of  benzoic  acid  (56  grams)  and 
benzyl  alcohol  (45  grams).  If  the  mixture,  after  being  heated  for 
some  hours  on  a  water-bath,  is  first  treated  with  glacial  acetic  acid 
(30  grams)  and  then  with  water,  the  product  contains  only  a  trace  of 
benzoic  acid,  and  consists  chiefly  of  benzyl  benzoate  boiling  at  323 — 
324°.  This  boiling  point  was  confirmed  by  preparing  the  salt  by 
another  method.  Methyl  benzoate  ■  and  benzyl  alcohol  are  also 
formed. 

When  benzyl  benzoate  and  sodium  methoxide  are  heated  on  a 
water-bath,  a  mixture  of  benzyl .  alcohol  and  methyl  benzoate  are 
formed  ;  the  same  products  are  obtained  when  methyl  benzoate  and  a 
solution  of  sodium  in  benzyl  alcohol  are  warmed  together. 

Benzyl  benzoate  is  also  obtained  by  dissolving  1*5  gram  of  sodium 
in  benzyl  alcohol,  adding  200  grams  of  benzaldehyde  and  heating  for 
some  days  on  a  water- bath.  10  gramsof  glacial  acetic  acid  and  then 
water  are  added,  and  the  oil  distilled..  The  yield  of  benzyl  benzoate 
is  150  grams.  N.  H.  M. 

Quinonedioxime  and  Dinitrosobenzene.  By  R.  !N"ietzki  and 
F.  Kehrmann  (Ber.,  20,  613 — 616). — Quinonedioxime,  C6H4(NOH)2 
[1  :  4],  is  obtained  when  2  parts  of  hydroxylamine  hydrochloride  and 
■i-  part  of  hydrochloric  acid  a^re  added  to  1  part  of  quinol  dissolved  in 
the  least  possible  quantity  of  cold  water,  and  the  whole  allowed  to 
remain  for  12  hours.  It  crystallises  in  slender,  colourless  needles, 
decomposes  at  240°,  and  is  soluble  in  ether  and  hot  water;  the 
aqueous  solution,  however,  undergoes  partial  decomposition.  With 
dilute  ammonia,  it  gives  a  greenish-yellow  solution  from  which  hydro- 
chloric acid  eff'ects  only  a  partial  precipitation,  the  resulting  solution 
yielding  nitrosophenol  when  shaken  with  ether.  When  reduced  with 
stannous  chloride  and  hydrochloric  acid,  paraphenylenediamine  is 
obtained. 

Faradinitrosobenzene  is  formed  by  the  oxidation  of  quinonedioxime 
in  alkaline  solution  with  potassium  ferricyanide.  It  is  a  golden- 
yellow  powder,  insoluble  in  all  neutral  solvents,  sublimes  partially 
without  decomposition,  and  is  slightly  volatile  with  steam.  When 
boiled  with  a  solution  of  hydroxylamine  hydrochloride,  it  is  recon- 
verted into  quinonedioxime.  W.  P.  W. 

Introduction  of  Acid  Radicles  into  Ketones.    By  L.  Claisen 

{Ber.,  20,  655 — 657). — Benzoylacetophenone  is  obtained  by  mixing 
sodium  ethoxide  (free  from  alcohol)  with  ethyl  benzoate  and  acetophe- 
none  ;  the  whole  solidifies  with  development  of  heat  to  a  crystalline 
mass.  This  is  washed  several  times  with  water,  then  with  dilute  soda 
solution,  and  is  then  treated  with  carbonic  anhydride.  The  yield  is 
50  per  cent,  of  the  acetophenone  employed.  In  a  similar  manner, 
ethyl  benzoylacetate  can  be  prepared  from  acetophenone  and  ethyl 
carbonate,  but  the  yield  is  less  satisfactory  than  in  the  case  of 
benzoylacetophenone. 

Nitrosoacetophenone,  CHBz  !  N'OH,  is  readily  prepared  by  adding 
acetophenone  and  then  amyl  nitrite  to  a  well  cooled  solution  of 
sodiam  in  20  parts  of  alcohol,  and  keeping  the  whole  in  a  well  closed 
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vessel  for  12  to  24  hours  at  a  low  temperature.  The  reddish-brown 
sodium  salt  is  freed  from,  the  liquid  portion  of  the  product  by  suction, 
washed  with  ether,  dissolved  in  water  and  treated  with  acetic  acid. 
It  crystallises  in  prisms  melting  at  126 — 127°  ;  the  solution  in  sul- 
phuric acid  acquires  an  intense  yellowish-red  colour  when  treated  with 
phenol.  It  dissolves  in  solutions  of  alkalis  and  alkaline  carbonates, 
and  is  precipitated  from  the  solutions  slowly  and.  incompletely  by 
carbonic  anhydride.  When  heated  alone  or  with  sulphuric  acid,  it  is 
decomposed  into  benzoic  and  hydrocyanic  acids. 

The  condensation  products  of  ketones  with  aldehydes  (Claisen  and 
Schmidt,  Ber.,  14,  1459)  are  readily  prepared  by  means  of  sodium 
alkoxides.  Benzalacetophenone  is  obtained  by  mixing  12  grams  of 
acetophenone  with  10*5  grams  of  benzaldehyde,  adding  3  c.c.  of  a 
20  i3er  cent,  sodium  methoxide  solution,  and  keeping  the  whole  for 
some  days  at  a  winter  temperature.  The  yield  is  90  per  cent,  of  the 
theoretical.  N.  H.  M. 

Separation  of  Ortho-  and  Para-tolnidine.  By  A.  WiJLriNG 
(Dingl.  polyt  J.,  2.63,  260). — Gn  treating  a  mixture  of  para-  and  ortho- 
toluidine  with  nitrous  acid,  the  latter  is  first  attacked  and  converted 
into  an  amidoazo-compound,  after  which  the  acid  acts  on  the  para- 
compound,  forming  a  diazoamido-derivative.  Hence  by  employing 
an  amount  of  acid  equivalent  to  the  proportion  of  orthotoluidine,  the 
para-compound  remains  unaltered.  It  is  recommended  to  effect  the 
conversion  by  treating  toluidine  hydr«ochloride  with  sodium  nitrite. 
This  process  is  of  special  utility  in  separating  the  paratoluidine  con- 
tained in -crude  toluidine.  D.  B. 

Manufacture  of  Dimettiylaniline.  By  0.  Muhlhauser  {Dingl. 
polyt.  J.,  263,  348 — 351). — For  the  production  of  methylaniline  on  a 
commercial  scale,  two  processes  are  in  vogue  :  (1)  Treating  aniline 
with  common  hydrochloric  acid  of  21°  B.  and  methyl  alcohol,  and 
heating  the  mixture  under  pressure  ;  (2)  Allowing  methyl  alcohol 
to  act  on  -aniline  sulphate  under  pressure.  After  the  completion  of 
the  reaction,  the  mass  is  rendered  alkaline  with  lime,  and  distilled 
with  steam.  The  oily  distillate  is  then  treated  with  dried  salt  to 
remove  the  last  traces  of  water.  The  methylaniline  so  obtained  may 
be  used  for  the  preparation  of  "  violets,"  whilst  for  the  manufacture 
of  methylene-blue  -  and  malachite-green  from  dimethylaniline,  it  is 
necessary  to  subject  the  oil  to  fractional  distillation,  collecting  the 
portion  w^hich  comes  over  between  200°  and  205°.  D.  B. 

Conversion  of  Phenols  into  Amines.  By  V.  Merz  and  P. 
MiJLLER  (Ber.,  20,  544 — 550). — Continuing  their  experiments  (this 
vol.,  p.  243),  the  authors  have  examined  the  action  of  mixtures  of  am- 
monium zinc  bromide  and  ammonium  bromide,  and  of  ammonium 
zinc  chloride  and  ammonium  chloride  on  the  three  isomeric  cresols 
when  heated  in  sealed  tubes  for  40  hours  at  temperatures  varying 
between  300°  and  340°.  The  results  are  given  in  quantitative  form, 
and  show  that  under  these  conditions  orthocresol  yields  about  10  per 
cent,  of  orthotoluidine  and  50  per  cent,  of  orthoditolylamine ;  mcta- 
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cresol  yields  about  27  per  cent,  of  metatoluidine  and  50  per  cent,  of 
metaditoljlamine ;  and  paracresol  yields  from  25  to  45  per  cent,  of 
paratoluidine  and  40  to  30  per  cent,  of  paraditolylamine ;  the  re- 
mainder in  each  case  consisting  of  unaltered  cresol,  and  from  2  to  6 
per  cent,  of  carbonaceous  residue. 

The  boilins:  point  of  paraditolylamine  was  found  to  be  320 — 321°. 
^  ^  ^  •"  W.  P.  W. 

Condensation  Products  of  Ethyleneaniline  with  Aldehydes. 
By  F.  Moos  (Ber.,  20,  732 — 734j. — Hofmann's  diethyleneaniline 
(diphenylpiperazine  if  named  according  to  Merz  and  Mason's  pro- 
posals, this  vol.,  p.  498),  C2H4:  (NPh)2:  C2H4,  is  a  very  stable  com- 
pound, and  this  stability  is  probably  due  to  its  hexatomic  ring 
formation.  The  author  has  obtained  analogous  compounds  of  the 
general  formula  C2H4  '.  (NPh)2  '.  CHR,  containing  a  pentatomic 
ring,  by  the  condensation  of  ethyleneaniline  with  aldehydes. 

Benzaldehyde  and  ethyleneaniline  when  heated  together  unite,  with 
separation  of  water,  to  form  a  compound,  C2H4 !  (]S'Ph)2 '.  CHPh, 
which  crystallises  in  colourless  needles,  melts  at  137°,  and  distils 
without  decomposition.  Cumaldehyde  and  ethyleneaniline,  under  like 
conditions,  yield  a  compound,  C04H26N2,  crystallising  in  long,  white, 
silky  needles,  melting  at  124 — 125",  and  soluble  in  ether  and  absolute 
alcohol.  Salicylaldehyde  and  ethyleneaniline  give  a  compound  crys- 
tallising in  groups  of  white,  silky  needles.  It  melts  at  116°,  and  is 
easily  soluble  in  ether  and  absolute  alcohol,  less  so  in  benzene.  Anis- 
aldehyde  and  ethyleneaniline  form  a  compound  crystallising  in  colour- 
less prisms,  soluble  in  benzene  and  alcohol ;  it  melts  at  164°,  and  has  the 
composition  C22H22N2O.  Isobutaldehyde  and  ethyleneaniline  undergo 
a  similar  reaction,  yielding  a  compound,  C18H22N2.  This  crystallises  in 
large,  colourless  needles,  melts  at  95°,  and  is  easily  soluble  in  benzene 
and  ether,  sparingly  so  in  water.  (Eaanthaldehyde  and  ethylene- 
aniline yield  the  compound  0211128^2,  which  crystallises  in  glistening 
needles,  melts  at  79°,  and  is  easily  soluble  in  ether,  but  sparingly  so 
in  benzene. 

All  these  compounds,  when  warmed  with  dilute  hydrochloric  or 
sulphuric  acid,  are  very  readily  reconverted  into  their  constituents, 
thus  di:ffering  from  diphenylpiperazine.  The  author  is  now  investi- 
gating the  analogous  compounds  (containing  a  hexatomic  ring) 
formed  by  the  condensation  of  aldehydes  with  trimethyleneaniline. 

L.  T.  T. 

Action  of  Carbonyl  Chloride  on  Ethylene-  and  Trimethyl- 
ene-diphenyldiamine.  By  A.  Hanssen  {Ber.,  20,  781 — 785). — 
Trimethylenediphenyldiaynine,  C3Htj(NHPh)2,  was  prepared  by  heat- 
ing a  mixture  of  aniline  (4  mols.)  and  trimethylene  bromide  (1  mol.) 
on  the  water-bath.  It  is  an  oil  which  boils  with  decomposition 
above  360°.  Its  sulpJiaie  crystallises  in  minute  needles  melting  at 
155 — 156°,  and  is  soluble  in  alcohol.  With  sodium  nitrite  the  sul- 
phate yields  the  corresponding  dinitrosamine  crystallising  in  greenish 
scales  melting  at  '67°.  When  a  solution  of  the  diamine  in  benzene 
was  slowly  added  to  a  well-cooled  solution    of  carbonyl  chloride  in 

NPh'CH 
benzene,  trimethylenedipJienylcarhamide,  CO<^^pi  .pu'^^CHa,  and  tri- 
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metJiylenedicarhanilic  chloride,  C3H6(NPh*COCl)2,  were  formed.  The 
former  crystallises  in  silky  scales  which  are  soluble  in  alcohol  and 
melt  at  156°  (uncorr.).  The  chloride  crystallises  in  brittle  needles, 
sparingly  soluble  in  alcohol  and  melting  at  102°  (uncorr.).  An 
alcoholic  solution  of  the  chloride,  when  treated  with  sodium,  yielded 
ethyl  trimethi/leyiecarhamlate,  which  forms  crystals  melting  at  56°. 
When  heated  with  aniline  in  solution  in  bsnzene,  the  chloride  yields 
the  corresponding  anilide  which  forms  hard,  transparent  crystals 
melting  at  153°  (uncorr.). 

Ethylenediphenyldiamine  yields  with  carbonyl  chloride  under  the 
above  conditions,  ethylenediphenylcarUamide  and  ethtjlenedicarhanilic 
chloride.  The  carbamide  crystalh'ses  in  scales,  sparingly  soluble  in 
benzene,  and  melting  at  206°  (uncorr.).  The  chloride  forms  glisten- 
ing prisms,  soluble  in  benzene,  and  melting  at  183°  (uncorr.).  The 
corresponding  ethyl  salt  crystallises  from  alcohol  in  needles  melting 
at  87 — 88°.  The  chloride  is  more  stable  than  that  described  above, 
and  the  anilide,  which  appears  to  melt  at  about  170°,  could  not  be 
obtained  pure,  but  always  contained  undecomposed  chloride.  Neither 
of  these  chlorides  is  attacked  by  boiling  alkalis  or  dilute  acids. 
Their  formation  is  analogous  to  that  of  the  chloride  obtained  by 
Loeb  (Abstr.,  1885,  1213,  and  this  vol.,  p.  42)  by  the  action  of  carbonyl 
chloride  on  ethenyldiphenyldiamine. 

When  oxidised  with  chromic  acid,  ethylenediphenylcarbamide 
yielded  diphenylparabanic  acid.  L.  T.  T. 

The  Tartrazines;  a  New  Class  of  Dyes.  By  J.  H.  Ziegler 
and  M.  Lochee  {Ber.,  20,  834 — 840). — Phenylhydrazine  hydro- 
chloride reacts  with  an  equimolecular  proportion  of  di  hydroxy  tartaric 
acid  to  iovm.  phemjlizindlhydroxy tartaric  acid, 

C00H-C(NoHPh)-C(0H)2-C00H, 

a  yellow,  crystalline  precipitate.  The  compound  melts  at  218^  with 
decomposition,  is  insoluble  in  cold,  sparingly  soluble  in  hot  water, 
and  soluble  in  concentrated  sulphuric  acid  with  brown  coloration  ;  it 
gives  a  brown  precipitate  with  bleaching  powder,  and  a  red  colora- 
tion with  ferric  chloride.  It  differs  from  dihydroxytartaric  acid  in  its 
stability.  Its  silver  salt  forms  orange-yellow  leaflets,  and  the  barium 
salt  a  golden  precipitate.  The  dtphenylizindihydroxytartaric  acid 
formed  from  the  above  acid  and  phenylhydrazine  hydrochloride,  or 
directly  from  dihydroxytartaric  acid,  is  an  orange-yellow  powder, 
sparingly  solnble  in  water,  soluble  in  alcohol.  Its  ammonium  salt, 
COONH4-C(N2HPh)-C(N2HPh)-COOH  +  H2O,  crystallises  in  yellow 
leaflets,  the  sodium  salt  in  red  needles ;  the  lead  and  aluminium 
salts  are  yellow  precipitates,  as  also  the  silver  imide.  The  acid,  when 
heated  with  acetic  anhydride,  forms  an  anhydride  crystallising  in 
red  needles,  insoluble  in  alcohol.     The  disulphonic  acid, 

a(N2H-C6H,-S03Na)2(COOH)2, 

is  best  obtained  from  phenylhydrazinesulphonic  acid,  and  sodium 
dihydroxy tartrate  in  presence  of  soda ;  it  is  an  orange-yellow  powder, 
soluble  in  water,  insoluble  in  alcohol.     It  has  been  introduced  into 
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commerce  under  the  name  of  "  tartrazine  "  as  a  yellow  dyestuff  for 
wools  ;  the  diphenylizindihydroxvtartaric  acid,  owing  to  its  insolubility 
in  acid  baths,  is  of  no  practical  application.  V.  H.  V. 

Condensation  Products  of  Secondary  Hydrazines  with 
Dihydroxytartaric  Acid.  By  J.  H.  Zieglek  and  M.  Locher  (Ber., 
20,841 — 844). — The  secondary,  like  the  primary  hydrazines,  react 
with  dihydroxytartaric  acid  to  form  condensation  products  homo- 
logous with  the  tartrazines.  Thus,  from  sodium  dihydroxytartrate 
and  diphenylhydrazine  hydrochloride,  in  presence  of  hydrochloric 
acid,  there  are  formed  simultaneously  a  mono-  and  a  di-condensation 
product.  The  former  of  these  was  not  obtained  in  a  fit  state  for 
analysis;  the  latter,  COOH-C(N2Ph2)-C(NoPh2)-COOH,  crystallises  in 
the  prismatic  form,  and  is  soluble  in  chloroform  and  acetic  acid,  inso- 
luble in  water  ;  it  melts  at  177°  with  decomposition.  The  alkali  salts 
are  soluble  in  water  ;  the  copper  salt  is  a  green,  and  the  lead  and  silver 
salts  white  precipitates.  The  acid  dissolves  in  concentrated  sulphuric 
acid  with  a  red  coloration,  changing  to  green  on  standing.  On 
fusion  with  phenol,  it  forms  variously  coloured  dyes ;  with  bromine,  it 
yields  a  monobromo-derivative  crystallising  in  leaflets.  When  heated 
with  an  excess  of  acetic  anhydride,  the  acid  yields  an  anhydride, 
0(CO*C  !  N2Pho)2,  crystallising  in  ruby-red  prisms  with  greenish  lustre. 
When  heated,  it  forms  a  sintered  mass  at  200°,  and  melts  completely 
at  222° ;  it  dissolves  in  concentrated  sulphuric  acid  with  a  green 
coloration.  With  ammonia,  the  anhydride  forms  a  nitrogen  compound, 
crystallising  in  rhombohedra  which  melt  at  191 — 192°.  This  is  pro- 
bably an  imide  rather  than  an  amide,  from  its  insolubility  in  alkalis 
and  alcohol,  its  low  melting  point,  and  the  formation  of  a  pyrroline- 
derivative  when  it  is  distilled  with  zinc-dust.  V.  H.  V. 

Preparation  of  Benzylrosanilinedisulphonic  Acids.      By  A. 

Dahl  {Dingl  polyt  J.,  263,  893— 394).— The  production  of  mono-, 
di-,  and  tri-benzylrosanilines  may  be  effected  according  to  the  laws 
generally  applicable  to  the  introduction  of  alkyl-  into  amido-groups, 
the  entrance  of  the  benzyl -groups  being  readily  effected  without  the 
application  of  pressure.  Tlie  benzylrosanilines  formed  are  sparingly 
soluble  in  water,  dissolve  with  a  bluish-violet  colour  in  benzyl 
chloride,  and  assume  a  greenish-blue  colour  on  treatment  in  alcoholic 
solution  with  hydrochloric  acid.  The  calcium  salts  form  readily  pul- 
verisable  masses  having  a  metallic  lustre.  The  salts  of  the  alkalis 
and  alkaline  earths  are  readily  soluble  in  water,  and  form  lakes  with 
the  heavy  metallic  oxides,  especially  lead  oxide  and  the  oxides  of  tin. 
The  calcium  salt  of  the  mono-acid  imparts  a  ruby-coloured  shade  to 
wool  dyed  in  an  acid  bath ;  the  corresponding  derivative  of  the  di- 
acid  gives  a  bluish-red  colour,  and  the  calcium  salt  of  tribenzyl- 
rosanilinedisulphonic  acid  yields  a  reddish- violet  shade.  D.  B. 

Manufacture  of  Benzaldehyde-greens.  By  0.  MIjhlhausee 
{Dingl.  polyt.  /.,  263,  249—254;  and  295— 303).  — 1.  Preparation 
of  "Acid-green." — The  formation  of  the  leuco-base  is  effected  by  the 
condensation  of  1  mol.  of  benzaldehyde  and  2  mols.  of  ethylbenzyl- 
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aniline  with  anhydrous  oxalic  acid.  On  treating  the  resultant  leuco- 
base  with  fuming  sulphuric  acid,  a  mixture  of  di-  and  tri-sul phonic 
acids  of  diethyldibenzyltriphenjlmethane  is  obtained.  On  oxidation 
with  lead  dioxide,  this  yields  the  green  acid  dye,  which  is  then  con- 
verted into  the  sodium-derivative.  2.  Preparation  of  "Malachite- 
green." — This  comprises  the  following  operations  : — (a.)  Formation  of 
the  pure,  dry  leuco-base  by  heating  a  mixture  of  dimethylaniline  and 
benzaldehyde  with  zinc  chloride,  (b.)  Oxidation  of  the  base  with 
lead  dioxide  and  production  of  the  green  dye  in  a  solid  form,  by 
treating  the  oxidised  mass  with  zinc  chloride  and  salting  out  the 
resultant  double  salt,  (c.)  Purification  of  the  zinc  salt  by  extraction 
with  hot  water  and  formation  of  the  green  base  by  the  addition  of 
ammonia,  to  the  aqueous  extract,  (d.)  Production  of  the  green  crystals 
by  redissolving  the  base  in  oxalic  acid  and  reprecipitating  with  ammo- 
nia. 3.  Preparation  of  "Brilliant  green." — The  leuco-base  is  obtained 
by  heating  a  mixture  of  diethylaniline  and  benzaldehyde  with  dry 
oxalic  acid.  The  product  is  dissolved  in  hydrochloric  acid,  treated 
with  acetic  acid,  and  oxidised  with  lead  dioxide.  The  process  used 
for  tbe  production  of  the  green  base  and  its  purification  is  similar  to 
the  method  adopted  in  the  case  of  malachite-green ;  whilst  the  crys- 
tallisation is  effected  by  dissolving  the  purified  mass  in  sulphuric  acid 
and  adding  ammonia.  D.  B. 

Opiaurin.  By  C.  Liebermann  and  P.  Seidler  (Ber.,  20,  873— 
874). — Opianic  acid  and  phenol,  when  heated  with  concentrated  sul- 
phuric acid,  yield  a  cherry-red  dye,  the  aldehydic  group  reacting  with 
the  phenol  to  form  a  leucaurin,  COOH-C6H2(OMe)2-CH(C6H4-OH)2, 
the  latter  being  oxidised  in  the  course  of  the  process  to  an  aurin, 
C22H18O6,  which  it  is  proposed  to  call  opiaurin.  This  compound  was 
only  obtained  in  an  amorphous  condition.  It  dissolves  in  alcohol  and 
ether,  and  is  insoluble  in  benzene  and  petroleum.  It  dissolves  in 
alkalis  with  a  purple-red  coloration,  becoming  yellowish-brown  when 
the  solution  is  boiled,  but  returning,  when  cool,  to  its  original  tint. 
Similar  dyes  were  obtained  with  other  phenols,  and  the  reaction  can 
be  used  to  detect  opianic  acid,  as  also  to  indicate  the  presence  of  an 
aldehydic  group  in  an  aromatic  derivative.  V.  H.  V. 

Action  of  Aldehydes  on  Ammonium  Thiocyanate.      By  L. 

Brodsky  (Monatsh.  Ghem.,  8,  27 — 40). — When  a  mixture  of  benzalde- 
hyde and  dry  powdered  ammonium  thiocyanate  is  heated  between 
165°  and  137°  for  some  time,  henzylidenetliiohiuret,  C9H9N3S2,  is 
formed.  When  crystallised  from  alcohol,  it  forms  microscopic  prisms, 
and  melts  at  237°  with  partial  decomposition.  It  is  quite  insoluble  in 
water,  slightly  soluble  in  cold  alcohol  and  ether,  and  more  so  in 
boiling  alcohol.  It  dissolves  in  dilute  alkalis,  and  is  precipitated 
unchanged  by  acids  ;  concentrated  alkalis  decompose  it ;  concentrated 
sulphuric  acid  dissolves  it,  and  it  separates  unaltered  on  dilution  with 
water ;  nitric  acid  decomposes  it  in  the  cold.  When  an  alcoholic 
solution  is  treated  with  solutions  of  the  salts  of  heavy  metals,  salts  are 
thrown  down  ;  the  silver  and  lead  salts  are  white,  amorphous  powders. 
When   boiled  with  excess  of  acetic  anhydride,  an  acetyl  compound  is 
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formed,  having  the  composition  C9H7N3S2AC2;  it  forms  very  brilliant, 
yellow,  microscopic  crystals  melting  at  189°. 

When  heated  with  excess  of  barium  hydroxide  solution  on  a  water- 
bath,  benzylidenethiobiuret  is  split  up  into  benzaldehjde,  barium 
thiocyanate,  and  thiocarbaraide  ;  there  are  also  formed  in  small  quan- 
tities, hydrogen  sulphide,  ammonia,  and  carbonic  anhydride.  From 
the  above  decompositions,  the  author  concludes  that  the  constitution 
of  the  substance  is 

SN<C(HsiiI>CHPh. 

When  cinnamaldehyde  is  heated  with  ammonium  thiocyanate,  two 
substances  are  formed,  both  of  which  are  free  from  nitrogen. 

Isovaleraldehyde  and  oenanth aldehyde,  treated  in  the  same  way, 
give  dark-red,  viscous  liquids,  easily  saluble  in  alcohol,  ether,  and 
acetic  anhydride,  and  remaining  unchanged  on  evaporation  of  the 
solvent.  G.  H.  M. 

Additive    Products    of  Aromatic   Thiocarbimides.      By   0. 

Helmers  (Ber.,  20,  786 — 791). — Whilst  preparing  isocyanic  chlorides 
by  Sell  and  Zierold's  process  (this  Journal,  1875,  271),  by  passing  a 
current  of  chlorine  through  solutions  of  thiocarbimides  in  chloro- 
form, the  author  observed  the  formation  of  a  crystalline  precipitate, 
which,  on  continued  passage  of  the  chlorine,  disappeared.  If  the 
passage  of  the  chlorine  through  a  chloroform  solution  of  phenylthio- 
carbimide  is  stopped  as  soon  as  the  solution  becomes  of  a  pale-yellow 
colour,  a  voluminous  white  precipitate  gradually  forms.  The  mother- 
liquor  by  further  passage  of  chlorine  yields  a  further  crop  of  the  sub- 
stance. The  compound  contains  chlorine,  is  very  unstable,  gives  off 
hydrogen  chloride  when  exposed  to  the  air,  and  melts  with  decompo- 
sition at  150 — 160°.  Attempts  to  obtain  it  in  a  pure  state  proved 
fruitless,  but  from  its  reactions  there  is  little  doubt  that  its  formula  is 
(CS  !  NPh)2Cl2.  When  dissolved  in  warm,  dilute  alcohol  or  digested 
with  water  at  100°,  it  yields  plienylthiocarhimide  oxide,  (CS  !  NPh)20, 
liydrogen  chloride  Ibeing  at  the  same  time  formed.  The  oxide  crys- 
tallises in  yellow  needles  melting  at  118°.  With  paratolylcarbimide, 
similar  compounds  were  formed,  the  oxide,  (CS  I  NC7H7)20,  crys- 
tallising in  long  needles  melting  at  139°.  These  oxides  are  analogous 
to  those  obtained  by  Sell  in  a  similar  way  from  fatty  thiocarb- 
imides (this  Jour.,  1873,  881).  When  the  chlorides  are  treated  with 
hydrogen  sulphide,  the  decomposition  proceeds  further,  symmetrical 
diphenylthiocarbamide,  CS(NHPh)2,  being  formed,  probably  according 
to  the  equation — 

(CS  :NPh)2Cl2  +  2H2S  =  2HC1  +  CS2  +  S  +  CS(NHPh)2. 

When  bromine  is  substituted  for  chlorine  in  the  above  reaction,  a  red 
crystalline,  unstable  compound,  (CS  !  NPh)Br2,  or  (CS  !  NPh)2Br4,  is 
formed,  which,  on  exposure  to  air,  gradually  loses  bromine,  yield- 
ing the  compound  (CS !  NPh)2Br2;  this  crystallises  in  glisten- 
ing scales,  and  is  more  stable  than  the  corresponding  chloride.  Ifc 
melts  with  decomposition  at  190°.     The  cjrresponding  paratolyl-deri- 
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vative,  (CS  !  N'C7H7)2Br2,  yields  glistening  scales  melting  at  210°. 
With  alcohol  or  water,  both  compounds  yield  the  corresponding  oxides. 
Proskauer  and  Sell  state  (this  Jour.,  1877,  i,  67)  that  by  the 
action  of  bromine  on  a  chloroJForm  solution  of  phenylthiocarbimide, 
they  obtained  a  compound,  (CS  '.  NPh)2SBr2,  which,  when  acted  on  by 
alcohol  or  glacial  acetic  acid,  yielded  the  sulphide  (CS  !  NPh)2S.  The 
author  is,  however,  quite  unable  to  corroborate  this  statement,  as  even 
when  closely  following  out  Proskauer  and  Sell's  directions,  he  only 
obtained  the  compounds  described  above.  L.  T.  T. 

Manganese  Benzoate.  By  K.  Seubeet  (Ber.,  20,  791—792).— 
Manganese  benzoate  is  described  in  text-books  as  crystallising  in 
clear,  stable  needles  of  the  formula  Mn(C7H502)2,H20,  soluble  in 
20  parts  cold  water,  more  easily  i^oluble  in  boiling  water.  This 
description  dates  from  the  researches  of  John  made  in  the  early  part 
of  this  century.  The  author  finds  that  from  a  solution  of  equal 
molecular  proportions  of  sodium  benzoate  and  manganese  sulphate, 
the  salt  Mn(C7H502)2,4H20  crystallises  in  flat,  rose-coloured,  pliant 
prisms.  They  cleave  readily  in  the  direction  of  their  most  fully  deve- 
loped face,  and  the  plates  so  obtained  are  optically  biaxial.  The  crystals 
are  tolerably  stable,  but  gradually  lose  water,  becoming  opaque  and 
white ;  in  like  manner,  they  lose  water  when  heated  with  alcohol  or 
water.  An  aqueous  solution,  if  evaporated  on  the  water-bath,  yields  a 
crystalline  mass  of  the  constitution  and  properties  described  by  John. 
The  solution  saturated  at  16°  contains  in  100  parts  6*556  parts  of  the 
tetrahydated  or  5"5  parts  of  the  monohydrated  salt,  a  result  corre- 
sponding with  John's  statement.  L.  T.  T. 

Isomerism  in  the  Cinnamic  Acid  Series.  By  A.  Michael  and 
G.  M.  Browne  (Ber.,  20,  550 — 556). — Determinations  of  the  vapour- 
density  of  the  ethyl  salts  of  the  three  brqmocinnamic  acids  (Abstr., 
1886,  702)  show  that  the  molecular  weight  is  255  in  each  case.  The 
authors  find  that  in  the  preparation  of  /3-bromocinnamic  acid  (m.  p. 
158'5°)  from  phenylpropiolic  acid  by  the  action  of  hydrobromic  acid 
a  fourth  bromocinnamic  acid  is  formed,  and  can  be  separated  by  aid  of 
the  sparing  solubility  of  its  barium  salt.  The  acid  thus  olDtained 
exhibits  a  great  similarity  to  the  a-acid,  as  shown  in  the  following- 
table,  but  the  authors  consider  them  to  be  distinct : — 


a-Acid. 

New  acid. 

Melting  point 

130—181°. 

133—134°. 

Crystalline  form 

Long  needles   from  water 

Long    needles     exhibiting    end 

and  chloroform. 

faces  from  water  ;  tliick  rhom- 
bic prisms  from  chloroform. 

Solubility 

Readily  soluble  in  alcohol. 

Readily  soluble  in  alcohol  and  hot 
benzene,    sparinc;ly   soluble    in 

carbon  bisulphide,    hot  water, 

and  light  petroleum. 

Ammonium  salt. . . . 

Flat  needles  sparingly  sol- 

Flat needles,  sparingly  soluble  in 

uble  in  cold  water. 

cold,  easily  soluble  in  hot  water. 

Barium  salt 

Lustrous,  rhombic    scales, 

Lustrous,  rhombic  scales,  anhy- 

anhydrous;       solubility, 

drous  ;  solubility  7'76  in  1000 

l-2inl000ofwaterat6°. 

of  water  at  6°. 
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The  concluding  portion  of  the  paper  is  devoted  to  a  criticism  of  the 
hypothesis  put  forward  by  Erlenmeyer  to  explain  the  isomerism  of 
the  bromocinnamic  acids  (Abstr.,  1886,  945),  which  is  rejected  by  the 
authors  in  favour  of  their  theory  of  alloisomerism  {Hid.,  687). 

W.  P.  W. 

Derivatives  of  Phenylmethacrylic  Acid  and  of  Phenyliso- 
butyric  Acid.  By  L.  Edeleano  {Ber.,  20,  616— 622).— The  author 
finds  that  the  yields  of  phenylmethacrylic  acid  prepared  by  Conrad 
and  Bischof's  method  (Annalen,  204, 188)  is  only  slightly  lessened  if, 
instead  of  using  sealed  tubes,  the  materials  are  heated  at  126 — 130° 
for  30  hours  in  a  flask  with  a  cooling  tube  attached.  Fhenylmeth- 
acrylamide,  CHPh  !  CMe'CONHo,  crystallises  in  prismatic  scales,  melts 
at  128°,  and  is  sparingly  soluble  in  ether  and  cold  alcohol,  soluble  in 
hot  water. 

Phenylisohntyramide  crystallises  in  needles,  melts  at  109°,  and  is 
readily  soluble  in  alcohol  and  ether,  soluble  in  hot  water.  When 
treated  with  bromine  and  aqueous  potash,  it  is  converted  into  phenyl- 
isopropylamine,  CHaPh'CMeH'NHo,  a  colourless,  strongly  refractive 
liquid  boiling  at  203° ;  its  platinochloride  crystallises  in  matted 
needles,  and  is  sparingly  soluble  in  water. 

Methyl  phenylmethacrylate  is  obtained  when  phenylmethacrylic  acid 
is  dissolved  in  an  equal  -weight  of  methyl  alcohol  and  the  solution 
saturated  with  hydrogen  chloride.  It  crystallises  in  long  needles, 
melts  at  39°,  boils  at  254°,  and  is  soluble  in  all  ordinary  solvents. 
Two  nitro-derivatives  are  formed  when  the  methyl  salt  is  treated  with 
five  times  its  weight  of  fuming  nitric  acid  (sp.  gr.  =  1"52),  and  can  be 
separated  by  crystallisation  from  alcohol.  The  less  soluble  compound 
is  methyl  para7iitrophenylmethylacrylate  ;  it  crystallises  in  rectangular 
scales,  and  melts  at  115°.     Paranitrophenylmethacrylic  acid, 

NOAHi-CH :  CMe-COOH, 

crystallises  in  rhombs,  melts  at  208°,  and  is  soluble  in  hot  alcohol  and 
acetic  acid,  very  sparingly  soluble  in  all  ordinary  solvents  in  the  cold. 
Its  silver  salt,  CioIIgN02Ag,  crystallises  in  lender,  white  needles  and 
is  soluble  in  hot  water.  The  more  soluble  compound  is  obtained  by 
evaporation  of  the  alcohol  as  a  liquid,  which  solidifies  in  a  freezing 
mixture  and  yields  orthonitrophenylmethacrylic  acid  when  saponified. 
This  is  a  feebly  coloured  powder,  melts  at  164 — 165°,  and  is  readily 
soluble  in  alcohol  and  ether,  sparingly  soluble  in  benzene  and  light 
petroleum. 

When  phenylmethacrylic  acid  is  nitrated,  dinitrophenylpropylene, 
C6H3(N02)2*CH !  CHMe,  is  obtained  together  with  other  nitration 
products.  It  crystallises  in  pale-yellow  needles,  melts  at  118°,  and  is 
soluble  in  alcohol.  W.  P.  W. 

Preparation  of  Ethyl  Benzoylacetate.  By  L.  Claisen  and  0. 
LowMAN  {Ber.,  20,  651 — 654). — Ethyl  benzoylacetate  is  prepared  by 
heating  140  grams  of  sodiam  methoxide  with  300  grams  of  ethyl 
benzoate  in  a  water-bath  until  the  mixture  becomes  solid.  It  is  then 
mixed  with  350  grams  of  ethyl  acetate  and  heated  for  15  hours  en  a 
water- bath  in  a  retiux  apparatus  ;  150  grams  of  glacial  acetic  acid  are 


584  ABSTRACTS   OF   CHEMICAL  PAPERS. 

added,  and  then  water;  the  oil  thus  separated  is  washed  with  aqueoTis 
soda,  dried  over  potash,  and  distilled  in  a  partial  vacuum  (20  mm.). 
The  yield  of  pure  salt  is  33  per  cent,  of  the  weight  of  ethyl  ben- 
zoate.  Ethyl  acetoacetate,  unchanged  ethyl  benzoate,  and  dihydro- 
benzoylacetic  acid  are  also  obtained.  Almost  the  same  yield  is 
obtained  when  the  reaction  is  allowed  to  take  place  at  the  ordinary 
temperature. 

The  authors  think  it  probable  that  in  the  formation  of  ethyl  aceto- 
ncetate  and  benzoylacetate,  the  compounds  CMe(0Et)2*0]N'a  and 
CPh(0Et)2*0]N'a  respectively  are  first  form.ed  and  that  these  then 
react  with  ethyl  acetate,  yielding  the  acetoacetate  or  benzoylacetate 
and  2  mols.  of  ethyl  alcohol.  INT.  *H.  M. 

Oak-tannin.  By  C.  Bottinger  (Ber.,  20,  761— 766).— This  was 
obtained  by  treating  the  syrupy  commercial  "  oak  wood-extract "  with 
about  20  times  its  volume  of  water,  filtering  off  the  insoluble  sub- 
stance, evaporating  the  solution  to  dryness,  and  treating  the  powdered 
residue  with  acetic  anhydride.  The  tannin  was  thereby  converted 
into  an  acetyl-compound  which  was  soluble  in  excess  of  the  an- 
hydride. When  the  acetic  solution  is  poured  into  water,  the  acetyl- 
derivative  C15H7AC5O9  is  precipitated  as  a  heavy  greyish- white  powder. 
When  exposed  to  the  air,  it  gradually  loses  its  acetyl  as  acetic  acid. 
The  acetyl-compound  is  soluble  in  ethyl  acetate,  chloroform,  glacial 
acetic  acid,  ethyl  acetoacetate,  &c.,  insoluble  in  water  and  cold 
alcohol.  Boiling  alcohol  eliminates  the  acetyl-groups  and  then  dis- 
solves the  tannin.  Cold  concentrated  sulphuric  acid  acts  like 
boiling  alcohol.  The  free  tannin  is  converted  into  an  anhydride  by 
inorganic  acids.  The  anhydride,  when  heated  with  ethyl  iodide  and 
alcoholic  potash,  yields  an  ethyl  salt  which  decomposes  when  heated. 
The  best  means  of  obtaining  the  free  tannin  from  the  aceto-derivative 
is  to  heat  the  latter  with  water  at  135°  in  closed  tubes.  The  tannin 
thus  obtained  when  dried  in  the  desiccator  has  the  composition 
O15H12O9  +  21120.  It  loses  I  mol.  H2O  at  100°  and  the  second  at 
135°.  The  author  has  obtained  from  the  aceto-compound  two  bromo- 
derivatives,  CisHioBrAcOg  and  dsHvBriAcOg. 

The  author  believes  this  oak-tannin  to  be  a  methyl  salt  of  digallic 
acid.  L.  T.  T. 

Etherification  of  Opianlc  Acid.  By  C.  Liebermann  and  S. 
Kleemann  (Ber.,  20,  881 — 882). — Opianic  acid  is  characterised  by  its 
ready  susceptibility  to  etherifi^cation  ;  this  property  may  be  utilised  for 
its  purification,  as  the  ethereal  salts  formed  are  decomposed  when 
boiled  with  water.  The  methyl  salt  melts  at  102°,  the  ethyl  salt  at 
92°,  and  the  propyl  salt  at  103°.  Possibly  the  above  property  is 
dependent  on  the  constitution  of  opianic  acid  as  an  ortho-aldehydic 
acid.  V.  H.  V. 

Reduction  of  Nitro-cpianic  Acid.  By  S.  Kleemann  (Ber.,  20 
875 — 881). — Nitro-opianic  acid,  when  treated  with  concentrated 
fodium  methoxide,  is  converted  into  a  niti'oso-ac'id,  crystallising  in 
long,  golden-green  needles  which  melt  at  175 — 176°  and  decompose 
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at  200°.  It  is  sparingly  soluble  in  water,  more  readily  in  alcohol,  and 
is  distinguished  from  the  nitro-acid  in  that  it  does  not  react  with 
phenylhydrazine  under  the  same  conditions.  Its  silver  salt  crystallises 
in  colourless  needles,  sparingly  soluble  in  cold,  readily  in  hot  water. 
When  reduced  with  stannous  chloride,  the  nitroso-  is  converted  into  an 
amtWo-acid,  which  is  crystalline,  but  owing  to  decomposition  is  not  of 
definite  melting  point;  its  solution  gives  a  green  coloration  with 
ferric  chloride.  Its  hydrochloride,  when  heated  with  acetic  anhydride 
and  sodium  acetate,  yields  a  compound,  C24H24N2O11,  derived  from  the 
condensation  of  1  mol.  of  the  amido-acid  and  1  of  the  anhydride  with 
elimination  of  1  mol.  of  water.  It  forms  ill-defined  crystals,  insoluble 
in  water,  sparingly  soluble  in  alcohol,  and  melts  at  232 — 233°  with 
decomposition.  On  reduction  with  zinc-dust  and  ammonia,  the  nitroso- 
acid  yields  an  azo-&cidj 

COOH'CeH(OMe)2<^li2.'.£^>CeH(OMe)2'COOH, 

not  obtainable  in  a  definite  crystalline  form ;  it  melts  with  decomposi- 
tion at  245",  and  dissolves  in  alkalis  with  a  yellow,  and  in  concen- 
trated sulphuric  acid  with  a  purple  coloration.  Its  silver  salt  is  a 
yellowish-lDrown,  flocculent  precipitate :  its  ethyl  salt  crystallises  in 
small,  yellow  needles  melting  at  101°,  insoluble  in  water,  soluble  in 
alcohol  and  benzene. 

Meconineacetic  acid  (this  vol.,  p.  47)  dissolves  in  ammonia  to  form 
a  yellow  liquid,  which  is  decolorised  when  boiled  with  zinc-dust.  The 
acid  is  insoluble  in  water,  but  dissolves  in  alcohol  with  partial  decom- 
position. '  Y.  H.  y. 

Y'-Meconine.  By  0.  Salomon  (Ber.,  20,  883— 889).— As  it  is  to 
be  supposed  that  meconine  stands  to  hemipinimide  in  a  relation 
analogous  to  that  of  phthalide  to  phthalimide,  it  should  be  possible 
to  convert  hemipinimide  into  the  former,  but  experiments  showed  that 
instead  of  meconine,  a  compound  isomeric  with  it,  called  provisionally 
Y^-meconine,  is  produced. 

On  hydrogenation  with  tin  and  hydrochloric  acid,  hemipinimide 
yields  hemipinimidine,  doHuOaN,  analogous  to  phthalimidine ;  this 
crystallises  in  leaflets  melting  at  181°,  soluble  in  benzene.  With 
nitrous  acid,  it  yields  a  nitroso-derivative,  CloIIioNOa'NO,  crystallising 
in  silky  needles  which  melt  at  156°  with  decomposition,  sparingly 
soluble  in  cold,  more  readily  in  hot  water.  On  treatment  with  dilute 
soda,    this     compound    yields    yjr-meconine    or    dimethoxyphthalide, 

C6H2(OMe)2<^Q>0  [OMe  :  CH^  :  CO  :  OMe  =  1:2:3:6],  a  for- 
mula which  may  explain  the  isomerism  of  this  compound  with 
meconine,  which  contains  the  CH2  and  CO  groupings  in  the  reverse 
positions.  T/r-Meconine  crystallises  in  long,  colourless  needles  which 
melt  at  12.3 — 124°,  soluble  in  benzene,  alcohol,  and  ether.  With  fuming 
nitric  acid,  it  yields  a  nitro-derivative,  C10H9O4NO2,  crystallising  in 
yellow  needles  which  melt  at  166°  ;  on  further  treatment  with  nitric 
acid,  oxalic  acid  is  produced.  On  reduction,  an  amido-derivative  is 
formed,  a  yellowish  substance  melting  at  165°,  and  distinguished 
TOL.  LIT.  2  q 
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from  amido-meconine  (m.p.  171°)  by  its  melting  point,  the  difference  in 
solubility  in.  benzene,  and  the  more  marked  basic  properties  of  the 
former.  Bro7no-ylr-meco7iine  is  a  white  flocculent  precipitate,  which 
melts  at  141 — 142°,  and  is  soluble  in  benzene,  insoluble  in  petroleum. 
The  isomeric  meconines  are  also  distinguished  by  their  behaviour 
towards  oxydising  agents  ;  thus  with  manganese  dioxide  and  sulphuric 
acid  meconine  yields  opianic  acid  almost  in  quantitative  proportions, 
whilst  Y^-meconine  is,  for  the  most  part,  unaltered.  With  nitric. acid 
(sp.  gr.=  1'14),  T/r-meconine  yields,  besides  the  nitro-derivative,  nitro- 
hemipinic  acid ;  but  meconine,  under  the  same  conditions,  yields 
nitromeconine.  It  is  further  shown  that  hemipinic  anhydride  when 
hydrogenised  yields  -^-meconine.  V.  H.  Y. 

Action  of  Potassium  Cyanide  on  Meconine.  By  W.  Bowman 
(Ber.,  20,  890 — 891). — Another  method  of  distinguishing  the  two 
isomeric  meconines  described  in  the  preceding  Abstract  is  their 
behaviour  with  potassium  cyanide ;  Y^-meconine  remains  unaltered 
while  meconine  is  converted  into  normethylmeconine,  first  isolated 
by  Matthiessen  and  Foster.  The  change  is  probably  to  be  explained 
by  the  alkaline  nature  of  the  potassium  cyanide  which,  at  the  high 
temperature,  effects  the  removal  of  the  methyl-group.         V.  H.  V. 

Orthotolylphthalimide.     By  M.  Kuhara  (Amer.  Chem.  J.,  9,  51 — 

58;  comp.  Abstr.,  1881,  1039). — According  to  v.  Gerichten,  phthalyl 

CClo 
chloride  is  either  C^BiiK^^r^^^O  or  a  mixture  of  this  substance  with 

the  normal  chloride.  By  treating  phthalyl  chloride  with  ammonia,  a 
substance  isomeric  with  phthalimide  was  on  one  occasion  obtained, 
but  its  preparation  could  not  be  repeated  {loc.  cit.).  By  substituting 
orthotoluidine,  a  similar  result  is  obtained,  only  one  substance  being 
produced,  and  hence  it  is  probable  that  phthalyl  chloride  is  not  a 
mixture  of  two  substances.     The  substance  produced  is — • 

Orthotolylphthalimide,  C6H4 !  (C0)2  iN-CgH^Me,  melting  at  182°, 
and  identical  with  Froelich's  phthalorthotoluide,  obtained  from 
phthalic  anhydride  and  orthotoluidine. 

Orthotolylphthalamic  acid,  COOH-CeHi-CO-NH-CsHiMe,  is  obtained 
by  boiling  the  imide  with  ammonia,  and  acidifying;  it  crystallises  in 
needles.  The  two  lead  salts  and  silver  salts,  as  well  as  the  normal 
barium  salt,  are  described. 

Methyl-derivatives  of  Orthotolylphthalamic  Acid. — The  above  acid 
was  treated  with  sodium  in  presence  of  xylene  and  then  with  methyl 
iodide,  and  finally  with  water  in  the  presence  of  the  excess  of  sodium 
used ;  the  methylated  compound  was  thus  saponified,  and  yielded 
phthalic  acid  and  dimethylorthotoluidine,  which  is  formed  most 
probably  from  the  decomposition  of  the  methiodide  of  sodium  methyl- 
orthotolylphthalamate,  COONa-CeHi'CO-NMeoXCvHOI.  Neither  this 
compound  nor  sodium  methylorthotolylphthalamate, 

COONa-CeHi-CO-NMe-GSH;, 

could  be  properly  purified,  as  they  do  not  crystallise  readily. 

The  existence  of  the  salts  described  is  held  to  be  in  favour  of  the 
symmetrical  formula  for  phthalyl  chloride.  H.  B. 
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Syntheses  of  the  Ethyl   Salts  of  Ketonic   Acids.     By  W. 

WiSLiCENUS  (Ber.,  20,  589 — 595). — An  almost  theoretical  yield  of 
ethyl  oxalacetate  (this  vol.,  p.  234)  can  be  obtained  by  employincr 
twice  the  weight  of  sodium  iiitdicated  by  theory,  inasmuch  as  one -half 
of  the  metal  enters  into  combination  to  form  sodium  ethoxide.  When 
ethyl  acetate  (2  raols.)  is  slowly  added  to  a  solution  of  ethyl  oxalate 
(1  mol.)  in  ether  to  which  sodium  wire  (4  atoms)  has  been  added,  encid 
the  well-cooled  product  is  treated  with  water,  the  aqueous  layer  yields 
ethyl  ketipate  (this  vol.,  p.  362)  on  acidification. 

Ethyl  phenyloxalacetate,  COOEt'CKFh'CO'COOM,  is  prepared  by 
dissolving  10  grams  of  ethyl  oxalate  in  40  grams  of  ether,  adding 
32  grams  of  sodium  wire,  and  then  gradually  adding  12  grams  of 
ethyl  phenylacetate ;  the  product  is  decomposed  by  dilute  sulphuric 
acid,  and  the  compound  extracted  from  the  ethereal  layer  by  means  of 
aqueous  soda.  It  is  a  very  viscous  oil,  decomposes  on  distillation,  is 
insoluble  in  water,  readily  soluble  in  alkalis,  ether,  and  alcohol.  The 
alcoholic  solution  gives  an  intense  red  coloration  with  ferric  chloride. 
When  boiled  with  10  per  cent,  sulphuric  acid,  it  decomposes  with 
evolution  of  carbonic  anhydride  and  formation  of  phenylpyruvic 
acid. 

Phenylpyruvic  acid,  CH.,Ph'CO'COOH,  crystallises  in  lustrous 
scales,  melts  at  153°  with  a  feeble  evolution  of  gas,  and  is  readily 
soluble  in  ether  and  alcohol,  soluble  in  hot  chloroform  and  benzene, 
sparingly  soluble  in  hot  water,  and  insoluble  in  cold  water  and  light 
petroleum.  The  alcoholic  solution  gives  a  dark-green  coloration  with 
ferric  chloride.  The  phenylhydrazide  crystallises  in  small,  yellowish 
needles,  melts  at  160 — 161°  with  evolution  of  gas,  and  is  insoluble  in 
water  and  light  petroleum,  sparingly  soluble  in  ether,  soluble  in 
alcohol,  chloroform,  and  benzene.  It  is  probably  identical  with  the 
phenylhydrazide  of  Plochl's  phenylglycidic  acid  (this  vol.,  p.  142). 

Ethyl  phthalate  is  not  attacked  by  sodium  at  100°,  but  when  ethyl 
acetate  is  gradually  added  a  reaction  occurs,  resulting  in  the  formation 
of  an  acid  of  the  composition  CgHeOa.  This  crystallises  in  small, 
lustrous,  yellow  needles,  melts  at  130 — 132°,  and  is  soluble  in  alcohol, 
ether,  and  benzene.  Its  salts  have  generally  an  intense  yellow  color- 
ation, the  iron  salt  is  dark-red.  When  treated  with  nitrous  acid,  it  yields 
a  yellow  nitroso-derivative ;  the  phenylhydrazide,  C9H60(N"2lIPh), 
crystallises  in  microscopic  needles,  melts  at  162 — 163°  with  decom- 
position, and  is  readily  soluble  in  alcohol,  ether,  and  benzene.  When 
the  acid  is  boiled  with  water,  an  acid  of  the  composition  CigHioOa  is 
obtained  in  microscopic  scales  ;  this  is  insoluble  in  all  solvents,  melts 
at  206 — 208°  with  complete  decomposition,  and  yields  salts  showing 
an  intense  coloration  ;  thus  the  salts  of  the  alkaline  metals  are  intensely 
violet,  the  silver  salt  is  dark-red,  the  zinc  salt  intensely  violet-blue, 
and  the  copper  salt  deep-blue.  W.  P.  W. 

Synthesis  of  Ethyl  Trimesate.  By  A.  Plutti  (Ber,,  20,  537— 
539). — Ethyl  sodacetate  does  not  react  with  formic  acid  either  in  the 
cold  or  on  heating,  and  when  treated  with  ethyl  formate  yields  only 
sodium  ethoxide,  carbonic  oxide,  and  ethyl  acetoacetate.  If,  however, 
a  mixture  of  ethyl  acetate  and  ethyl  formate  in  equimolecular  pro- 

2^2 
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portions  is  treated  with  sodium,  hydrogen  and  carbonic  oxide  are 
evolved  and  ethyl  trimesate  is  obtained.  The  yield  amounts  to  6  to  7 
per  cent,  on  the  ethyl  formate  used ;  at  the  same  time  ethyl  aceto- 
acetate  is  also  formed  in  some  quantity.  When  mixtures  in  equi- 
molecular  proportions  of  methyl  formate  and  ethyl  acetate,  and  of 
ethyl  formate  and  methyl  acetate  are  respectively  treated  with  sodium, 
a  mixture  of  ethyl  and  methyl  trimesate  is  obtained  in  both  cases ; 
this  melts  at  105 — 110°  after  one  crystallisation  from  alcohol. 

Methyl  trimesate  crystallises  in  small,  silky  needles  melting  at  143°, 
and  a  mixture  of  it  and  ethyl  trimesate  in  equal  proportions  melts  at 
105—110°.  W.  P.  W. 

Rosindole.  By  E.  Fischer  and  P.  Wagner  {Ber.,  20,  815—818). 
— Methylketole  when  heated  with  benzoic  chloride  in  presence  of  zinc 
chloride  yields,  in  addition  to  a  benzoyl-derivative,  the  hydrochloride 
of  a  base,  CasHooNs.  This  salt,  which  may  be  completely  separated 
from  its  aqueous  solution  by  the  addition  of  sodium  chloride,  forms 
green  iridescent  crystals,  resembling  in  appearance  rosaniline  hydro- 
chloride; on  adding  an  alkali,  the  free  base  is  obtained  in  reddish-yellow, 
prismatic  crystals,  which  change  colour  at  250°  and  fuse  completely  at 
270°.  With  acids,  it  forms  salts  which  are  soluble  in  water  and  alcohol, 
and  dye  silks  and  wools  of  a  red  colour ;  it  appears  also  to  form  un- 
stable salts  with  alkalis,  readily  decomposed  by  water.  When  the  alco- 
holic solution  of  the  base  is  treated  with  zinc-dust  and  ammonia,  it  is 
decolorised  with  formation  of  benzylidenemethylketole,  a  change  analo- 
gous to  the  formation  of  leucaniline  from  rosaniline.  From  the  simi- 
larity in  colour,  dyeing  properties,  and  chemical  reactions  of  the  above 
base  with  those  of  rosaniline,  it  is  proposed  to  call  it  dimethylrosindole ; 
it  is  probably  the  anhydride  of  a  carbinol,  CPh(C9HeN)o*0H. 

Benzoylmethylhetole  crystallises  in  glistening  leaflets,  melting  at 
82°,  and  is  moderately  soluble  in  ether  and  alcohol,  sparingly  soluble 
in  water.  V.  H.  V. 

Methylation  of  Indole- derivatives.  By  E.  Fischer  and  A. 
Steche  {Ber.,  20,  818—820).— When  methylketole  is  heated  with 
methyl  alcohol  and  iodide,  it  yields  the  hydriodide  of  a  basic  compound, 
CiiHialSr,  crystallising  in  prisms,  and  from  which  the  base  itself  is 
obtained  as  a  colourless  oil  boiling  at  243".  This  compound  is  not  an 
indole-derivative  in  that  it  gives  neither  the  pine-wood  reaction  nor  the 
red  picrate ;  also  it  is  unaltered  by  nitrous  acid,  and  differs  from  the 
indoles  by  its  strongly  basic  character.  It  is  probably  a  dimethyldi- 
hydroquinoline,  containing  a  methyl-group  attached  to  the  nitrogen, 
and  another  in  the  quinoline  residue ;  but  of  this  view  no  proof  is 
given.  Of  its  salts,  the  sulphate  crystallises  in  leaflets  soluble  in 
alcohol,  and  the  picrate  in  golden-yellow  leaflets ;  the  hydrochloride 
forms  a  compound  with  ferric  chloride. 

In  like  manner,  dim ethylin dole  yields  a  base,  01211,5^,  boiling  at  244°, 
and  dimethyl-i^-naphthindole  yields  a  compound,  C15H15N,  probably  a 
methyldihydronaphthaquinoline,  which  crystallises  in  colourless  leaflets, 
melts  at  115°,  and  is  readily  soluble  in  mineral  acids  forming  crystal- 
line salts.  V.  H.  Y. 
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Derivatives  of  Diphenyl.  By  P.  Adam  (Compt.  rend.,  104, 
691 — 693). — Diphemjl-diphenyl  ketone,  COCCsHiPh),,  is  obtained  in 
almost  theoretical  quantity,  when  a  mixture  of  diphenyl,  15  parts, 
carbon  bisulphide,  20  parts,  and  carbonyl  chloride,  10  parts,  is 
added  to  15  parts  of  aluminium  chloride.  There  is  an  immediate 
evolution  of  hydrogen  chloride,  and  towards  the  end  of  the  reaction 
the  flask  is  placed  in  tepid  water.  The  carbon  bisulphide  is  distilled 
off,  and  the  residue  washed  with  dilute  alkali,  then  with  pure  water, 
dried,  and  recrystallised  from  boiling  benzene  or  acetone.  Diphenyl- 
diphenyl  ketone  forms  white  needles  which  melt  at  229°,  and  are 
somewhat  soluble  in  acetone,  benzene,  and  chloroform,  but  almost 
insoluble  in  benzene  and  light  petroleum.  It  is  reduced  with  great 
difficulty.  When  dissolved  in  a  mixture  of  alcohol  and  benzene,  and 
treated  with  a  large  quantity  of  sodium  amalgam,  it  yields  diphenyl- 
benzhydrol,  CH(C6H4Ph)2'OH,  which  crystallises  readily,  melts  at 
151°,  and  is  very  soluble  in  alcohol. 

The  action  of  carbonyl  chloride  on  diphenyl  in  presence  of  alumin- 
ium chloride,  with  the  aid  of  heat,  but  without  carbon  bisulphide, 
also  produces  the  ketone,  but  the  yield  is  smaller.  The  use  of  carbon 
bisulphide  has  advantages  in  the  case  of  acid  chlorides,  but  not  with 
haloid  derivatives  of  hydrocarbons. 

Acetic  chloride  acts  readily  on  diphenyl  in  presence  of  aluminium 
chloride,  whether  carbon  bisulphide  is  present  or  not.  The  product 
is  diphenyl  methyl  ketone,  or  diphenylacetyl,  C6H4Ph*COMe;  this 
forms  white,  flexible,  nacreous  crystals,  readily  soluble  in  alcohol  or 
acetone;  it  melts  at  121°,  and  boils  at  325—327°.  C.  H.  B. 

Condensation  of  Diphenic  and  Orthodiphenylcarboxylic 
Acids.  By  C.  Graebe  and  C.  Aubin  {Ber.,  20,  845 — 848). — Anschiitz 
has  shown  that  diphenic  acid  yields  an  anhydride  with  acetic  chloride 
or  acetic  anhydride,  bat  Mensching  and  Graebe,  by  the  action  of  con- 
centrated sulphuric  acid,  obtained  a  substance  of  the  same  com- 
position, but  of  higher  (7°)  melting  point.  In  this  paper,  these 
experiments  are  repeated;    in  the  latter  case,  diphenyleneketonecarb- 

CO- 

oxylic  acid,<^'^  Tr'^CeHa'COOII,  is  produced,  which  crystallises  in 

needles  melting  at  227°;  its  salts  are  also  crystalline;  the  etkyl  salt 
crystallises  in  needles  melting  at  103°,  and  the  methyl  salt  at  132°. 
The  acid  combines  with  hydroxylamine  to  form  a  colourless  acetoxime, 
and  with  phenylhydrazine  it  yields  a  condensation  product.  The 
potassium  salt  is  reconverted  into  the  salt  of  diphenic  acid  by  fusion 
with  alkali.  On  vaporisation,  the  acid  is  decomposed  into  carbonic 
anhydride  and  diphenylene  ketone.  In  like  manner,  orthodiphenyl- 
carboxylic acid  is  converted  into  diphenylene  ketone  by  heating  with 
concentrated  sulphuric  acid.  The  diphenic  anhydride,  isomeric  with 
the  above  acid,  crystallises  in  pyramidal  needles  melting  at  217°,  and 
sparingly  soluble  in  alcohol  and  ether.  When  boiled  with  solutions  of 
alkalis,  it  is  converted  into  the  potassium  salt  of  diphenic  acid. 

V.  H.  V. 
Formula  of  Diphenic  Acid.     By  C.  Graebe  (Ber.,  20,  848—850). 
— In  this  paper,  the  question  is  discussed  whether  the  diphenic  ucid 
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COOH-C6H4-C6H4.COOH  [COOH  :  COOH  =  1:1']  is  isomeric  or 
identical  with  the  acid,  [COOH  :  COOH  =1:6'].  If  the  two  benzene 
nuclei  were  in  the  same  plane,  these  two  acids  would  be  identical ; 
but  if  they  were  situated  in  diiferent  planes,  it  is  possible  that  the 
acids  might  be  isomeric.  At  present,  the  evidence  is  insufficient  to 
decide  the  question.  V.  H.  V. 

Preparation  of  /3-Nitronaphthalene.  By  E.  Lellmat^n  (JBer., 
20,  891 — 893). — The  following  method  has  been  found  to  be  the  most 
practicable  for  the  preparation  of  /3-nitronaphthalene  ;  the  mixture  of 
the  ortho-  and  pai-a-nitroacetonaphthalide  is  boiled  with  a  14  per  cent, 
potash  solution  in  presence  of  alcohol,  and  the  mixture  of  the  ortho- 
aceto-compound  and  para-nitronaphthalene  is  treated  with  ethyl 
nitrite,  when  the  diazo-amido-derivative  of  para- nitronaph thy  1  amine 
separates  as  a  brown  precipitate.  This  is  filtered  oif,  and  the 
orthonitroacetonaphthalide  crystallises  out,  and,  after  purification,  is 
best  decomposed  by  an  alcoholic  solution  of  hydrogen  chloride.  The 
orthonitronaphthylamine  thus  obtained  serves  for  the  preparation  of 
the  nitronaphthalene.  V.  H.  V. 

/3-a-Azonaphthalene.  By  R.  N'ietzki  and  J.  Gottig  (Ber.,  20, 
612 — 613). — ft-oc-AmidoazonapMlialpne,  CioH7']S'2'CioH6*NH2,  is  prepared 
by  diazotising  ^-naphthylamine  (1  mol.),  adding  a-naphthylamine 
hydrochloride  (1  mol.),  and  subsequently  precipitating  the  base  with 
soda ;  it  crystallises  in  yellowish-brown  needles,  melts  at  152°,  and  is 
soluble  in  alcohol.  Its  solution  in  concentrated  sulphuric  acid  has  a 
violet  coloration. 

^-oi-AzonaphtJialene,  CioHT'Na'CioHv,  is  obtained  by  adding  3  parts  of 
sulphuric  acid  to  a  solution  of  1  part  of  /3-a-amidoazonaphthalene 
dissolved  in  50  parts  of  alcohol,  diazotising,  boiling  the  whole  for  some 
time,  and  afterwards  precipitating  with  water.  It  crystallises  in  dark- 
brown  scales  with  steel-blue  iridescence,  melts  at  136°,  and  is  more 
soluble  in  alcohol,  acetic  acid,  &c.,  than  the  corresponding  a-a-deriva- 
tive  (Abstr.,  1886,  245).  It  dissolves  in  sulphuric  acid  yielding  a 
violet  solution.  W.  P.  W. 

New  Method  of  Preparing  Azines.  By  0.  N.  Witt  (Ber.,  20, 
571 — 577). — When  diazobenzenesulphonic  acid  (1  mol.)  is  gradually 
added  to  phenyl-/:J-naphthylamine  (1  mol.)  dissolved  in  acetic  acid  at  50", 
and  the  mixture  afterwards  treated  with  potassium  carbonate,  irides- 
cent, blood-red  needles  of  sulphobenzeneazophenyl-^-7iaphthylamine, 
]VHPh'CioH6-I^2-C6H4-S03H  [N2 :  NHPh  =1:2],  are  obtained.  These 
dissolve  readily  in  water,  and  the  solution,  even  when  dilute,  solidifies 
in  the  cold  to  a  transparent,  red  jelly.  Concentrated  sulphuric  acid 
produces  a  cherry-red  colour ;  whilst  stannous  chloride  in  acid 
solution  decolorises  the  compound  with  formation  of  phenylortho- 
naphthylenediamine.  Snlphobenzeneazophenyl-^-naphthylamine  is 
the  lowest  member  of  a  series  of  beautiful,  ponceau-red  dyes,  which 
have  great  tinctorial  power,  but  are  extremely  sensitive  to  light ;  sun- 
licrht  rapidly  producing  the  same  change  that  is  brought  about  when 
the  dyes  are  boiled  with  dilute  mineral  acids. 
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Naphthaphenazine,  [1  :  2]   CioHg/^  |  ^C6H4  [1  :2]. — Sulphobenzene- 

azophenyl-^-naphthjlamme,  when  boiled  with  dilute  sulphuric  acid, 
decomposes  quantitatively  into  sulphuric  acid  and  naphthaphenazine. 
This  crystallises  in  lustrous,  citron-yellow  needles  or  prisms,  melts  at 
142"5°,  sublimes  at  about  200°  in  long,  flat  needles,  and  boils  above 
360°  with  slight  decomposition.  It  is  readily  soluble  in  hot  benzene, 
very  sparingly  in  alcohol  and  ether,  and  dissolves  in  concentrated 
sulphuric  acid  with  a  brownish-red  colour.  With  mineral  acids,  naph- 
thaphenazine forms  crystalline  salts  which  are  decomposed  by  water, 
and  show  a  peculiar  dimorphism.  The  two  sulphates  are  respectively 
obtained  in  cinnabar-red  tufts  of  needles  or  garnet-red,  compact, 
twinned  prisms  ;  the  nitrates  are  very  sparingly  soluble,  one  forms 
orange-yellow  and  the  other  brick-red  aggregates  of  needles  ;  the 
hydrochloride  obtained  by  dissolving  the  azine  in  hydrochloric  acid 
forms  long,  reddish-yellow  needles,  and  when  heated  at  ISO''  is  con- 
verted into  the  second  form,  which  crystallises  in  needles;  the  two 
forms  of  each  salt  are  convertible  into  one  another.  Stannous  chloride 
reduces  the  azine  to  the  corresponding  hydro-compound,  crystallising 
in  violet  needles.  Naphthaphenazine  can  also  be  obtained  by  the 
action  of  y3-naphthaquinone  (1  mol.)  on  orthophenylenediamine 
(1  mol.)  in  50  per  cent,  acetic  acid  at  0°,  and  by  oxidising  a  mixture 
of  orthophenylenediamine  and  y3-naphthol  in  equimolecular  propor- 
tions with  potassium  ferricyanide  in  alkaline  solution. 

W.  P.  W. 

Constitution  of  the  Isomeric  Tolunaphthazines.    By  0.  N. 

Witt  {Ber.,  20,  577 — 581). — Inasmuch  as  naphthaphenazine  (comp. 
preceding  Abstract)  is  a  I  :  2-derivative  of  naphthalene,  the  tolunaph- 
thazine  (m.  p.  =  179*8°)  obtained  by  the  simultaneous  oxidation  of 
/3-naphthol  and  orthotoluylenediamine  (Trans.,  1886,  404),  must  have 
a  similar  constitution.  Hinsberg's  tolunaphthazine  (m.  p.  =  189 — 
142°),  from  its  method  of  preparation  (Abstr.,  1885,  909),  must  also 
be  a  1  :  2-derivative  of  naphthalene,  and  to  assign  to  each  its  consti- 
tutional formula  (in  other  words  to  determine  the  position  of  the 
methyl-group  in  the  benzene  nucleus)  sulphobenzeneazoparatolyl-/3- 
naphthylamine  was  prepared  from  paratolyl-^-naphthylamine  and 
diazobenzenesulphonic  acid,  and  afterwards  decomposed  by  boiling 
with  dilute  sulphuric  acid  (comp.  preceding  Abstract).  The  tolu- 
naphthazine so  obtained,  however,  crystallises  from  benzene  in  needles 
and  prisms,  and  from  alcohol,  in  which  it  is  very  sparingly  soluble,  in 
iustrous,  citron-yellow  scales ;  it  melts  at  IG9°,  and  forms  well-crystal- 
Jised  salts.  The  solution  in  sulphuric  acid  is  dark  cherry-red  in 
colour,  and  the  sulphate  crystallises  in  long,  orange-yellow,  lustrous 
needles.  The  same  tolunaphthazine  can  be  prepared  from  "  wool- 
black,"  a  dye  obtained  by  the  action  of  diazobenzenedisulphonic  acid 
on  paratolyl-/3-naphthylamine,  by  boiling  it  with  dilute  sulphuric  acid. 
The  author  finds  that  when  equal  weights  of  the  tolunaphthazines 
melting  at  169°  and  179*8°  respectively,  are  mixed  and  crystallised 
from  alcohol,  a  compound  melting  at  139 — 142°,  and  undistiuguishable 
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from  Hinsberg's  modification,  is  obtained.    The  following  are  the  con- 
stitutional formulae  assigned  to  the  isomeric  tolunaphthazines  : — 


^^\^> 


k^ 


M.  p.  =  179-8°. 

Paratohjl'^-naphthylami7ie,  obtained  by  heating  paratoluidine  hydro- 
chloride with  /3-naphthol  for  eight  hours  at  200°,  crystallises  in  snow- 
white  scales,  melts  at  104°,  and  is  soluble  in  alcohol,  benzene,  ether 
and  acetic  acid,  the  solutions  showing  a  beautiful  violet-blue  fluor- 
escence. W.  P.  W. 

Acenaphthene.  By  C.  Graebe  (Ber.,  20,  657— 659).— In  oxidis- 
ing acenaphthene  to  naphthalic  acid,  a  compound  of  the  formula 
C24H14O2  is  formed.  The  latter  sublimes  when  heated  (at  269°)  in 
red  needles  which  melt  at  260°.     It  is  sparingly  soluble. 

When  acenaphthene,  dissolved  in  glacial  acetic  acid,  is  oxidised 
with  chromic  acid,  a  compound  is  obtained  which  crystallises  in  red- 
dish-yellow needles  melting  at  230°.  Analyses  of  the  compound,  after 
prolonged  treatment  with    sodium  carbonate  solution,   point  to  the 

CO 

formula  CioH6<]pQ^  ;   when  oxidised,  it  is  converted  into  naphthalic 

acid.  K  H.  M. 

Derivatives  of  Acenaphthene.  By  F.  Quincke  (Ber.,  20,  609 
— 611). — Nitracenaphthene,  Ci2H9*N'02,  is  obtained  when  fuming  nitric 
acid  is  added  to  a  solution  of  acenaphthene  in  acetic  acid.  It  crys- 
tallises in  yellow,  matted  needles,  melts  at  102°,  and  is  soluble  in 
alcohol,  ether,  light  petroleum,  acetic  acid,  and  hot  water.  When  it  is 
reduced  with  tin  and  hydrochloric  acid  amidoacenaphthene,  Ci2H9'NH2, 
is  formed.  This  is  a  white,  asbestos-like  compound,  melts  at  96°,  is 
volatile  with  steam,  and  yields  a  crystalline  hydrochloride. 

W.  P.  Yi, 

Dimethylanthragallol.  By  W.  Birukoff  (Ber.,  20,  870— 
S73).—Dimethylanthragallol,  Ci4H3Me20,(OH2)  [Mca  :  (0H)3  = 
1  :  3  : 1'  :  2' :  3'],  is  obtained,  in  like  manner  to  the  trimethyl-deriva- 
tive,  by  heating  metaxylic  and  gallic  acids  with  concentrated  sulphuric 
acid  ;  it  crystallises  in  golden-red  needles  ;  it  resembles  anthragallol  as 
regards  its  solubility  in  alkalis  and  its  absorption-spectrum.  On  dis- 
tillation over  zinc-dust,  it  yields  a  dimethylanthracene,  melting  at 
about  220°,  and  yielding  on  oxidation  a  quinone  crystallising  in  white 
needles  melting  at  112°.  These  compounds  are  isomeric,  therefore, 
with  those  which  Gresly  obtained  melting  at  202°  and  180°  respec- 
tively. V.  H.  V. 
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Trimethylanthragallol.  By  H.  Wende  {Ber.,  20,  8G7— 870).— 
Triniethylanthragallol, 

CuH2Me302(OH)3  [Meg  :  (0H)3  =  1  :3  :  4  :  1' :  2' :  3'], 
is  obtained  by  heating  a  mixture  of  2  parts  of  gallic  acid,  3  parts  of 
durjlic  acid,  and  30  parts  of  concentrated  sulphuric  acid.  The  crude 
product  is  finally  exhausted  with  benzene,  which  dissolves  the  tri- 
methylanthragallol, leaving  the  rufigallic  acid.  The  former  crystal- 
lises in  glistening,  brown  needles,  melting  at  244°,  soluble  in  alcohol, 
sparingly  soluble  in  benzene ;  it  dissolves  in  concentrated  sulphuric 
acid  with  a  violet-red  coloration;  it  resembles  anthragallol  in  its 
absorption-spectrum  and  dyeing  properties.  Its  triaGetyl-dieY\Y?it\wQj 
CuH2Me302(OAc)3,  crystallises  in  pale-yellow,  rhombic  tables,  melting 
at  174°.  Trimethylanthragallol,  on  distillation  over  zinc-dust,  yields  a 
solid  trimethylanthracene,  identical  probably  with  that  obtained  by 
Gresly,  together  with  a  liquid  hydrocarbon  which,  though  not  fully 
examined,  is  considered  to  be  a  dihydride  of  trimethylanthracene. 

V.  H.  V. 

Hydroxyanthraquinone  Dyes.  By  C.  Liebermann  and  W. 
Wense  {Ber.,  20,  862 — 866). — Liebermann  and  Kostanecki  hp.ve 
shown  that  only  those  hydroxyanthraquinones  which  contain  the 
hydroxyl-groups  in  the  alizarin-position  can  be  mordanted  on  fabrics. 
In  order  to  confirm  this  view,  a  compound,  at  once  an  alizarin  and  a 
quinazin,  has  been  prepared  from  hemipinic  acid  and  quinol  by  heating 
a  mixture  of  the  two  with  concentrated  sulphuric  acid.  There  is  thus 
formed  a  dimetliijl  ether  of  a  quinalizarin,  Ci4H4(OMe)2(OH)202 
[(OMe)  2  :  (OH jo  =1:2:1':  4'],  which  crystallises  in  brown-red 
minute  leaflets,  melting  at  225 — 230°,  soluble  in  alkalis  with  violet 
coloration  and  in  concentrated  sulphuric  acid  with  a  blue  coloration. 
With  mordants,  it  gives  but  a  faint  colour.  Its  acetyl- derivative  crys- 
tallises in  small  needles  melting  at  210 — 211°,  sparingly  soluble  in 
cold  alcohol  and  acetone,  but  more  readily  in  hot.  Quinalizarin, 
Oi4H4(OH)402,  obtained  from  the  above  by  heating  it  with  hydro- 
chloric acid,  crystallises  in  deep-red  needles,  exhibiting  no  signs  of 
fusion  at  275°.  Its  reactions  with  alkalis  and  with  concentrated 
sulphuric  acid  are  similar  to  those  of  the  dimethyl  ether  ;  its  harium 
and  calcium  salts  are  insoluble  in  water.  It  possesses  strong  dyeing 
powers,  resembling  those  of  alizarin.  On  distillation  with  zinc-dust 
at  210",  it  yields  anthracene.  Its  tetracetyl-derivative,  Ci3H4(OAc)402, 
crystallises  in  needles  melting  at  201°,  soluble  in  chloroform,  less 
soluble  in  alcohol.  V.  H.  V. 

Substituted  Anthracene-7-carboxylic  Acids;  Behaviour  of 
Carbon  Oxychloride  towards  Anthracene  Dihydride.    By  G. 

Behla  {Ber.,  20,  7Ul— 708 ;  compare  Abstr.,  1886,  248).— 7. (7/iZor- 
anthracene-^-carboxylic  acid,  CuHgd'COOH,  is  obtained  by  heating 
3  grams  of  anthracene  with  5 — 6  grams  of  carbon  oxychloride  for 
6 — 7  hours  at  240 — 250°  ;  the  product  is  extracted  with  boiling  sodium 
carbonate  solution,  precipitated  with  hydrochloric  acid,  dried,  and 
recrystallised  from  benzene,  from  which  it  separates  in  long,  greenish- 
yellow,  lustrous  needles.  It  sublimes  at  155"",  and  melts  at  258 — 259°, 
with  evolution  of  carbonic  anhydride.     It  dissolves  in  alcohol,  ether, 
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acetone,  &c.,  sparingly  in  benzene  and  chloroform.  The  solutions 
have  a  blue  fluorescence.  Potassium  permanganate  and  dilute  nitric 
acid  oxidise  it  to  anthraquinone.  Fuming  sulphuric  acid  dissolves  it 
with  formation  of  a  compound,  crystallising  in  long,  yellow  needles, 
soluble  in  water ;  this  is  probably  the  disulphonic  acid.  Potassium 
o^-chloranthracenecarboxylate,  CuHsCbCOOK,  forms  very  slender, 
yellow  needles  ;  the  barium  salt  crystallises  in  lustrous,  yellow  prisms. 
The  methyl  salt  crystallises  in  tufts  of  slender,  yellow  needles,  w^hich 
melt  at  123° ;  it  is  insoluble  in  water,  soluble  in  alcohol,  ether,  and 
chloroform. 

Methyl  anthracene-y-carhoxylate,  CuHg'COOMe,  forms  yellow  prisms, 
melting  at  111° ;  it  resembles  the  chlorinated  derivative  in  its  solu- 
bility. 

7-Chloranthracene-7-carboxylic  acid  can  be  obtained  by  passing  dry 
chlorine  through  a  solution  of  anthracene-7-carboxylic  acid  in  chloro- 
form ;  by  the  action  of  a  second  molecule  of  chlorine  in  the  product, 
dichloranthracene,  melting  at  209°,  is  obtained. 

<^l-Bromanthracene-'^{-r,arboxylic  acid  is  prepared  by  adding  the  calcu- 
lated amount  of  bromine  to  a  solution  of  anchracene-7-carboxylic  acid 
in  glacial  acetic  acid  ;  the  product  is  treated  with  water,  filtered,  and 
the  precipitate  warmed  with  sodium  carbonate  solution;  it  is  again 
filtered,  precipitated  with  hydrochloric  acid,  dried,  and  crystallised 
successively  from  benzene  and  alcohol.  It  forms  greenish-yellow, 
lustrous  needles,  which  sublime  at  160°,  and  melt  at  266°,  with  evolu- 
tion of  gas.  It  is  almost  insoluble  in  water,  soluble  in  ether,  alcohol, 
and  glacial  acetic  acid.  The  solutions  show  a  blue  fluorescence.  It 
dissolves  in  fuming  sulphuric  acid,  forming  a  reddish-yellow  solution 
with  green  fluorescence  ;  a  yellow  crystalline  substance  is  formed, 
probably  a  disulphonic  acid.  Potassium-^-bromanthracene-r^^carboxylate 
forms  very  slender,  long,  yellow  needles  ;  the  barium  and  silver  salts 
crystallise  respectively  in  lustrous  needles  and  microscopic  prisms ; 
both  are  yellow. 

Anthrace7ie-<^{-carboxylic  acid  monosuJphonic  acid,  COOH'CuHg'SOaH, 
is  obtained  by  keeping  a  solution  of  the  carboxylic  acid  in  concentrated 
sulphuric  acid  surrounded  by  ice  for  12  hours,  and  precipitating  with 
water.  It  is  purified  by  means  of  the  barium  salt.  The  free  acid 
crystallises  from  alcohol  in  microscopic,  slightly  yellow  prisms,  which 
do  not  melt  at  360°  ;  it  dissolves  readily  in  water  and  alcohol,  and  is 
insoluble  in  ether  and  benzene.  The  aqueous  solution  shows  a  blue 
fluorescence.     The  barium  salt  is  very  readily  soluble  in  water. 

The  disulphonic  acid,  COOH-Ci4H7(S02H)o,  is  prepared  by  dissolving 
the  carboxylic  acid  in  fuming  sulphuric  acid,  and  precipitating  with 
water.  It  forms  prisms,  readily  soluble  in  water  and  alcohol.  The 
aqueous  solution  shows  hardly  any  fluorescence;  the  solution  in  sul- 
phuric acid  has  a  yellowish-green  fluorescence.  The  barium  salt  is 
very  sparingly  soluble. 

When  anthracene  dihydride  (Liebermann  and  Topf,  this  Journal, 
1877,  i,  86)  is  heated  with  carbon  oxychloride  at  200°  for  four  hoars, 
anthracene  is  regenerated  ;  when  the  temperature  is  raised  to  240°,  and 
the  heating  continued  for  four  hours,  anthracenecarboxylic  chloride 
and  ch\oranthracene(;arboxylic  chloride  are  formed.  N.  H.  M. 
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Nitrogen-derivatives  of  Terebenthene.  By  C.  Tanret  {Gompt. 
rend.,  104,  791 — 794). — The  mother-liquor  from  terpin  and  the 
liquid  hydrates  formed  from  terebenthene  by  the  action  of  nitric  acid 
diluted  with  alcohol,  were  washed  with  water,  neutralised,  and  dis- 
tilled in  a  current  of  steam.  The  distillate  consists  of  unaltered  tere- 
benthene, mixed  with  a  continually  increasing  proportion  of  hydrate 
as  the  temperature  rises.  The  nitrogen-derivatives  are  found  in  the 
last  portions  of  the  distillate.  The  liquid  thus  obtained  is  neutral  to 
litmus,  and  colourless.  With  alcoholic  potash,  it  yields  potassium 
nitrite.  A  similar  product  is  obtained  by  the  action  of  nitric  oxide  on 
terpene  hydrates,  and  hence  it  would  seem  that  the  compound  is  of 
the  same  nature  as  nitroethane,  but  less  stable.  When  heated  at  100°, 
it  becomes  acid,  and  decomposition  increases  as  the  temperature 
rises,  and  becomes  rapid  at  150°,  nitrogen,  nitric  oxide,  and  water- 
vapour  being  given  off. 

The  liquid  product  of  the  reaction  is  agitated  with  dilute  soda,  and 
the  latter  is  treated  with  sulphuric  acid  and  agitated  with  chloroform. 
When  the  chloroform  is  distilled,  and  the  residue  treated  with  boiling 
water  to  remove  tarry  matter,  a  crystalline  substance  is  obtained, 
which  is  recrystallised  from  alcohol.  Direct  treatment  of  the  washed 
and  neutralised  mother-liquor  in  the  same  way  yields  the  same  pro- 
duct. 

The  solid  product  is  a  mixture  of  two  isomerides  of  the  composi- 
tion C10H17NO2,  which  ca,n  be  separated  by  means  of  ether.  The 
(x-compound  is  comparatively  insoluble  in  ether,  and  requires  30  parts 
of  this  liquid  for  solution.  It  dissolves  in  6  parts  of  alcohol  of  90°, 
20  parts  of  water  at  100°,  and  68  parts  at  13°,  and  is  very  soluble  in 
chloroform.  It  melts  at  210°,  boils  at  283°  with  partial  decom- 
position, and  crystallises  in  long,  brittle,  opaque,  flattened  prisms  with 
a  rhomboidal  base.  The  /3-derivative  crystallises  in  bulky,  transpa- 
rent, quadratic  prisms,  which  begm  to  melt  at  110°,  are  completely 
liquid  at  114°,  and  boil  at  274°.  It  appears  to  be  a  mixture  of  two 
isomerides.  It  dissolves  in  7  parts  of  ether,  2*5  parts  of  alcohol, 
7  parts  of  water  at  100°,  and  42  parts  at  13°. 

The  rotary  power  of  the  ^-compound  is  [ajo  =  +69°,  of  the  yS-com- 
pound  [ajo  =  -|-18'4°.  Both  are  neutral  to  litmus,  but  have  a  dis- 
tinctly a(;id  function.  They  are  not  affected  by  strong  sulphuric  acid, 
nor  by  a  solution  of  potassium  hydroxide,  but  when  fused  with 
caustic  alkalis  they  yield  an  alkaline  carbonate  and  cyanide.  When 
heated  with  soda-lime,  only  7*0  per  cent,  of  the  nitrogen  is  evolved  as 
ammonia. 

With  ferric  salts,  they  give  a  deep  violet  coloration,  owing  to  the 
formation  of  a  compound  (C2oH34N204)3(Fe203)2,  which  can  be  isolated. 
It  dissolves  in  water,  forming  a  reddish-brown  solution  which  changes 
to  red  on  addition  of  a  trace  of  an  organic  acid. 

If  an  excess  of  calcium  saccharate  is  added  to  a  solution  of  the 
a-corapound,  the  salt  (CinHi6N02Ca)2  -*-  3H2O  is  obtained  in  slender 
crystals,  only  very  slightly  soluble  in- water.  C.  H.  B. 

Terpenes  and  Ethereal  Oils.  By  0.  Wallach  (Annalen,  238, 
78 — 8y). — Schmidt  {Arch.  Fharin.    [2J,  141,    1)  and  Oglialoro  (this 
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Journal,  1876,  ii,  642)  have  pointed  out  that  oil  of  cubebs  contains  two 
sesquiterpenes,  C15H21,  one  of  which  yields  a  crystalline  hydrochloride, 
C15H242HCI,  melting  at  117 — 118°.  The  author  has  succeeded  in 
obtaining  this  hydrochloride  from  oil  of  cubebs,  patchouli  (b.  p.  270 — 
280"),  oil  of  galbanum.  Oleum  cadinum^  and  Oleum  sahince.  It  is  best 
obtained  by  distilling  Oleum  cadinutn  in  a  current  of  steam,  and  treat- 
ing the  distillate  with  potash  to  remove  phenols.  The  purified  oil  is 
distilled  over  potash,  and  the  portion  boiling  between  260°  and  280° 
is  diluted  with  ether  and  saturated  with  hydrogen  chloride.  The 
hydrochloride  can  be  recrystallised  from  ethyl  acetate.  It  is  depo- 
sited from  ether  in  rhombic  prisms,  a  :  h  :  c  =  0'6I379  :  1  :  0*41432. 
The  solution  is  Isevogyrate,  The  terpene  is  easily  obtained  by  heating 
the  hydrochloride  with  anhydrous  sodium  acetate  and  acetic  acid. 
The  sesquiterpene  boils  at  274—275°.  Its  sp.  gr.  at  16°  =z  0-921. 
It  has  a  great  tendency  to  resinify.  The  hydrochloride,  hydrobro- 
mide,  and  hydriodide  are  conveniently  prepared  by  adding  the  corre- 
sponding acid  to  an  acetic  acid  solution  of  the  terpene.  Ci5H24,2HBr 
melts  at  124 — 125°.  Ci5ll24,2HI  melts  with  decomposition  at  105 — 
106°.  A  solution  of  the  terpene  in  a  large  excess  of  chloroform  or 
acetic  acid,  gives  on  the  addition  of  strong  sulphuric  acid  first  a  green, 
and  then  a  blue  coloration.  Attempts  to  prepare  the  sesquiterpene 
from  isoprene  were  unsuccessful.  W.  C.  W. 

Ethereal  Oils.  By  E.  Weber  (Annalen,  238,  89— 108).— Oil  of 
rosemary  not  only  contains  camphor,  borneol  and  a  terpene,  but  also 
cyneol,  CioHigO,  which  was  discovered  by  Wallachand  Brass  in  Oleum 
cynce  (Abstr.,  1885,  171). 

Oil  of  cardamoms  begins  to  boil  at  164°,  and  the  temperature 
gradually  rises  to  220°.  A  small  quantity  of  a  crystalline  compound, 
which  melts  a,t  60 — 61°,  is  left  in  the  retort.  The  liquid  distilling 
over  below  170°  consists  of  water,  acetic  and  formic  acids. 

The  oil  contains  terpinene,  boiling  at  179 — 182^,  and  another  ter- 
pene, which  boils  at  180 — 183°  (probably  limonene  or  dipentene),  and 
yields  a  hydrochloride  which  melts  at  52°.  The  portion  of  the  dis- 
tillate coming  over  between  205°  and  220°  contains  the  compound 
CioHigO,  which  is  probably  identical  with  Wallach's  terpineol  (Abstr., 
1886,  71).  W.  C.  W. 

Active  Camphene  and  Ethyl-borneol.  By  G.  Bouchardat  and 
J.  Lafont  (Gumpt.  rend.,  104,  693 — 695). — The  monohydrochloridc; 
C10H17CI,  with  a  rotatory  power  [ajj)  —28°  30',  obtained  from  French 
essence  of  terebenthene,  was  heated  in  sealed  tubes  at  150°  with 
somewhat  less  than  its  own  weight  of  fused  potassium  acetate  dis- 
solved in  very  strong  alcohol.  After  48  hours,  the  product  was  pre- 
cipitated with  water,  fractionated  in  a  vacuum,  and  the  unaltered 
hydrochloride  was  again  subjected  to  the  same  treatment,  twice  at 
150°,  and  finally  at  175°.  The  rotatory  power  of  the  camphene 
obtained  at  each  operation  was — • 
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155—158°  158—161' 

First  treatment 77°  30'  -80°   37' 

Second  treatment -67     21  -69       8 

Third  „         -60    35  -59    40 

Fourth  „         -30    30  -34    30 


)' 


At  a  high  temperature  the  potassium  acetate  and  acetic  acid  either 
render  part  of  the  camphene  altogether  inactive,  or  diminish  the 
general  activity  of  the  whole.  The  effect  of  temperature  is  very 
marked  ;  the  reduction  in  rotatory  power  was  only  9 — 10°  in  the  first 
two  operations  at  150°,  whilst  it  was  30°  in  the  last  operation  at  175°. 

In  addition  to  the  camphene,  a  certain  quantity  of  some  substance 
is  formed  which  distils  over  with  the  hydrochloride.  This  is  ethijl- 
horneol,  CioHnEfcO,  isomeric  with  the  compound  obtained  by  Baubigny 
by  the  action  of  ethyl  iodide  and  potassium  hydroxide  on  borneol.  It 
boils  at  205 — -208°  under  ordinary  pressure  ;  sp.  gr.  at  0°  =  0-9495  ; 
vapour-density,  5'8  ;  rotatory  power,  [a]©  =  +  26°  3'.  It  is  not  affected 
by  potash,  but  if  treated  at  0°  with  a  saturated  solution  of  hydro- 
chloric acid  it  forms  a  buttery  mass,  which  when  compressed  yields  a 
solid  camphoraceous  substance  mixed  with  borneol  and  borneol  hydro- 
chloride. When  heated  at  100°  with  ten  times  its  weight  of  saturated 
hydrochloric  acid,  ethylborneol  is  completely  converted  into  ethyl 
chloride  and  inactive  camphene  hydrochloride.  It  is  rapidly  oxidised 
by  ordinary  nitric  acid,  with  formation  of  camphor.  C.  H.  B. 

Determination  of  Position  in  the  Pyrroline  Series.    By  G. 

CiAMiciAN  and  P.  SiLBEE  (Ber.,  20,  698—700)  ;  compare  Abstr.,  1886, 
938). — When  tribromacetylpyrroline,  methyl  tribromocarbopyrrolate, 
dibromacetylmethylpyrroline,  and  dibromodiacetylpyrroline  are 
treated  with  nitric  acid,  dibromomaleinimide  is  formed.  In  these 
compounds,  the  acetyl,  methyl,  or  carboxyl  must  be  attached  to  the 
carbon-atom  next  to  nitrogen  in  the  pyrroline-ring. 

When  brominated  pyrrylene  dimethyl  diketone  is  heated  with  fuming 
nitric  acid,  dibromomaleinimide  is  at  once  formed  ;  if  the  reaction  is 
allowed  to  take  place  at  the  ordinary  temperature,  dihromomononitr- 
acetylpyrroline,  ]S'02*C4NHBr2Ac,  is  obtained.  This  crystallises  in 
long  needles  melting  at  206°.  When  dissolved  in  a  mixture  of  sul- 
phuric and  fuming  nitric  acids  at  — 18°,  and  precipitated  with  water, 
dibromodinitropyrroline,  C4NHBr2(^N02)2  is  formed,  which  changes 
at  the  ordinary  temperature  into  dibromomaleinimide.  These  reactions 
can  only  be  explained  by  assuming  that  the  acetyl-group  is  directly 
substituted  by  the  nitro-group.  N.  H.  M. 

Tetraiodopyrroline.  By  G.  Ciamician  (Gazzetta,  16,  543 — 548). 
— Tetraiodopyrroline,  sold  commercially  under  the  name  of  "  iodole," 
is  readily  obtained  by  the  direct  action  of  iodine  on  pjrroline;  it  forma 
yellow  crystals,  insoluble  in  water,  sparingly  soluble  in  alcohol.  Its 
presence  may  be  recognised  by  the  action  of  concentrated  sulphuric 
acid;    this   produces  an  intense   green  coloration,  which  after  some 
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time  turns  to  a  dirty  violet.  Its  alcoholic  solution  yields  an  intense 
rod  coloration  with  nitric  acid.  Its  physiological  and  therapeutic 
actions  resemble  those  of  iodoform,  over  which  it  has  the  advantage  of 
being  odourless  and  less  poisonous.  It  has  been  successfully  applied 
in  venereal,  ulcerous,  and  suppurative  lesions.  V.  H.  V. 

Reaction  of  Acetone  with  Pyrroline.  By  M.  Dennstedt  and 
J.  ZiMMERMANN  (Bev.,  20,850 — 857). — When  acetone  and  pyrroline 
are  heated  in  presence  of  zinc  chloride,  isopropylpyrroline,  C4KH4Pr^, 
is  formed  (compare  Abstr.,  1886,  1043)  together  with  a  subsidiary 
product.  This  compound,  best  purified  by  means  of  its  potassium- 
derivative,  is  a  colourless  oil  boiling  at  173 — 175^  it  has  the  odour  of 
the  substituted  pyrrolines,  and  gives  the  pine-wood  reaction.  The 
isopropyl-group  is  attached  to  one  of  the  carbon-atoms.  Like  ethyl 
pyrroline,  it  yields  an  ace^Z-derivative,  C4NH3Pr^Ac,  which  crystal- 
lises in  the  monoclinic  system  ;  a  :  h  :  c  =  1'7304  :  1  :  0'5009  ;  it  melts 
at  64°,  and  boils  at  251° ;  its  sz7^;er-derivative  is  a  white  crystalline 
mass.  Isopropylacetylpyrroline,  when  heated  with  benzaldehyde,  yields 
a  cinnamijl-deriYniiYe,  CiNHsPr'^-CO-CH  !  CHPh,  melting  at  142—143°, 
and  crystaUising  in  the  rhombic  system  ;  a:b  :  c  =  0'7002  :  1  :  0*3833. 
Potassium  isopropylpyrroline,  when  fused  with  potash,  yields  the 
corresponding  salt  of  a  carbopyrrolic  acid,  which  melts  with  decom- 
position at  166°,  and  is  readily  soluble  in  water,  alcohol,  and  ether ; 
its  methyl  salt  crystallises  in  silky,  colourless  needles,  melting  at  129". 
Isopropylpyrroline  resembles  the  1  :  4  dimethyl  pyrroline  as  regards 
its  reaction  with  hydrochloric  acid,  in  which  the  salt  of  a  new  base  is 
produced ;  attempts,  however,  to  prepare  the  compound  in  a  fit  state 
for  analysis  were  unsuccessful.  V.  H.  Y. 

Synthesis  of  Pyridine  Bases.  By  J.  Plochl  (Ber.,  20,  722—723). 
— Pyridines  are  formed  by  the  action  of  aldehydes  on  concentrated 
solutions  of  ammonium  chloride  at  a  high  temperature.  Collidine 
was  obtained  from  paraldehyde,  and  parvoline  from  propaldehyde. 
The  reactions  are  analogous  to  those  by  means  of  which  quinoline- 
derivatives  are  obtained  from  the  hydrochlorides  of  primary  amines 
and  aldehydes,  ketones,  &c.  N.  H.  M. 

Cinchonic  Acid.  By  W.  Muthmann  and  J.  U.  Nef  (Ber.,  20, 
636 — 638). — Inasmuch  as  the  crystallographic  measurements  of  the 
crystals  of  cinchonic  acid  obtained  by  the  oxidation  of  a-  and  ^-3'- 
phenolquinoline  did  not  agree  with  Ditscheiner's  data  {Annalen,  173, 
84),  the  authors  compared  the  specimens  with  cinchonic  acid  prepared 
by  the  oxidation  of  cinchonine  and  of  monobromapocinchene,  and 
found  them  to  be  identical.  Cinchonic  acid  crystallises  from  hot 
concentrated  solutions  with  1  mol.  H2O,  but  when  a  dilute  solution  is 
allowed  to  evaporate  spontaneously,  crystals  with  2  mols.  of  HoO  are 
obtained.  The  latter  are  triclinic  ;  a  :  h  :  c  =  0-74653  :  1  :  0-81749; 
a  =  81°  37',  _0  =  120°  2',  7  =  86°  37'.  The  following  faces  were 
observed  :  coPco,  ooPoo,  OP,  ooP',  P'oo,  the  pinacoids  usually  pre- 
dominating.    Ditscheiner's  observations  are  therefore  erroneous. 

W.  P.  W. 
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Condensation  Products  of  Acetone  and  Acetophenone  with 
Aniline  and  Ammonia.  Bj  P.  Riehm  (Annalen,  238,  1 — 29). — 
When  acetone  and  aniline  hydrochloride  in  the  proportion  of  2  mols. 
of  the  former  to  1  mol.  of  the  latter  are  heated  at  180°  in  sealed  tubes, 
marsh-gas  is  evolved,  water  is  eliminated,  and  a-7-dimethjlquinoline 
and  a  tertiary  base  are  produced.  The  dimethylquinoline  has  been 
previously  described  by  the  author  (Abstr.,  1885,  1246).  The 
tertiary  base,  NPh  !  CMe2,  is  a  colourless  liquid  boiling  between 
227°  and  229°.  On  exposure  to  air  and  light,  it  darkens  in  colour. 
Most  of  the  salts  of  this  base  are  very  soluble  in  water  and  in 
alcohol . 

A  small  quantity  of  a  crystalline  base  which  melts  at  340'',  and 
yields  crystalline  salts,  is  obtained  by  the  action  of  acetophenone  on 
aniline. 

(3-Collidine  is  formed  together  with  marsh-gas  and  water,  by  the 
action  of  acetone  on  ammonium  chloride  in  sealed  tubes  at  265°. 

In  the  presence  of  zinc  chloride,  acetone  acts  on  carbamide  at  110 — 
140°,  yielding  y3-collidine  and  a  base  (probably  CigHigN).  The  base 
forms  colourless  monoclinic  needles.  It  melts  at  119°,  and  boils  about 
320°.  It  is  soluble  in  alcohol,  ether,  benzene,  chloroform,  and  light 
petroleum.  The  salts  of  the  base  do  not  as  a  rule  crystallise  well. 
Their  solutions  are  fluorescent. 

Triphenylpyridine,  C23H17N,  is  formed  by  the  action  of  ammonia  on 
acetophenone,  in  the  presence  of  phosphoric  anhydride.  The  base 
melts  at  135°,  and  yields  a  crystalline  platinochloride. 

W.  C.  W. 

4'-Plienylquinoline  and  the  Derived  Diquinolyls.  By  W. 
KOENTGS  and  J.  U.  Nef  (Ber.,  20,  622— 636).— When  4'-phenyl. 
quinoline  (Abstr.,  1886,  1045)  is  treated  with  nitric  acid  of  sp. 
gr.  1*5,  and  the  whole  allowed  to  remain  for  12  hours,  the  nitrates 
of  three  nitrophenylquinolines  are  obtained,  termed  «,  yS,  and  7 
respectively ;  from  these,  after  liberation  of  the  bases,  the  a-deriva- 
tive  can  be  separated  by  fractional  crystallisation  from  alcohol,  in 
which  it  is  the  least  soluble,  and  the  separation  of  the  yS-  fi*om  the 
7-derivative  can  be  effected  by  converting  them  into  sulphates,  and  , 
crystallising  out  the  less  soluble  /3-sulphate.  The  yield  of  the  a-base 
is  50  to  60  per  cent.,  that  of  the  /3-base  35  to  45  per  cent.,  and  that  of 
the  7-base  5  per  cent. 

oc-Nitro-A<' -phenylquinoline^  CgNHe'CgHi'NOz,  crystallises  in  snow- 
white  flocks,  melts  at  187°,  and  is  sparingly  soluble  in  cold  alcohol 
and  ether.  Its  salts  crystallise  well,  and  are  sparingly  soluble  in 
water.  When  reduced  with  stannous  chloride  and  hydrochloric  acid, 
it  yields  tx-amido-is'-phenylquinoline ;  this  crystallises  in  colourless 
glistening  scales,  melts  at  150°,  is  volatile  with  decomposition,  and 
dissolves  readily  in  benzene,  chloroform,  and  hot  alcohol,  but  very 
sparingly  in  ether,  the  ethereal  solution  showing  a  violet-blue  fluor- 
escence. It  forms  two  series  of  salts  which  are  distinguished  by  their 
colour,  the  di-acid  salts  being  colourless,  whilst  the  monacid  salts 
are  intensely  yellow,  and  have  considerable  tinctorial  powers. 
a,-4i  -Fhenolquinoline,  C9NH6*C6H4*OH,  is  formed  when  the  a-amido- 
derivative   is  diazotised.     It  crystallises  in  flat  needles    or   prisms. 
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mell-s  at  243°,  is  volatile  without  decomposition,  and  dissolves  readily 
in  alcohol  and  chloroform,  very  sparingly  in  benzene,  and  is  almost 
insolnble  in  ether.  The  potassium  and  sodium  salts  are  precipi- 
tated by  a  slight  excess  of  alkali  in  colourless,  glistening  prisms, 
and  give  yellow  solutions  with  water.  Oxidation  with  chromic  acid 
converts  it  into  cinchonic  acid.  "When  fused  with  potassium 
hydroxide,  a-4'-phenolquinoline  yields  a  compound,  probably  a  phenol- 
oxyquinoline,  which  melts  above  317",  shows  no  basic  properties,  and 
is  spnringly  soluble  in  all  solvents. 

^- Nitro A' -phenyl quinoUne  crystallises  in  colourless,  hard  needles, 
melts  at  117 — 118°,  and  is  readily  soluble  in  alcohol,  very  sparingly 
soluble  in  ether.  ^-Amido-Ai-phenylquiiioUne  crystallises  in  pale- 
yellow,  four-sided  prisms,  melts  at  198°,  volatilises  withont  decom- 
position and  is  soluble  in  chloroform,  sparingly  soluble  in  alcohol  and 
benzene,  and  almost  insoluble  in  ether,  the  ethereal  solution  showing 
a  characteristic  bluish-violet  fluorescence.  The  monacid  salts  are 
intensely  yellow,  and  have  considerable  tinctorial  powers,  whilst  the 
di-acid  salts  are  colourless.  /3-4<' -Phenolquinoliiw,  obtained  by  diazotis- 
iug  the  /3-amido-derivative,  is  granular,  melts  at  235°,  volatilises 
without  decomposition,  and  is  sparingly  soluble  in  alcohol,  chloro- 
form, and  ethyl  acetate,  almost  insoluble  in  ether.  Aqueous  potashi 
and  soda  do  not  precipitate  the  corresponding  salts.  Oxidation  with 
chromic  acid  converts  /3-4'-phenolquinoline  into  cinchonic  acid. 
When  fused  with  potassium  hydroxide,  li-4t-phenoloxyquinoline, 
C9]S'H60*CfiH4*OH,  is  obtained  :  this  crystallises  in  pale-yellow  needles, 
melts  at  305°,  sublimes  unchanged,  is  readily  soluble  in  alcohol  and 
acetic  acid,  sparingly  soluble  in  ethyl  acetate,  and  is  destitute  of  basic 
properties. 

oj-Nitro-'^' -plienylquinoline  forms  tabular  crystals,  melts  at  135°,  and 
is  readily  soluble  in  alcohol,  sparingly  soluble  in  ether.  Its  salts  are 
readily  soluble  in  water.  The  am^c?o-derivative  melts  at  115°,  and  the 
corresponding  ^^roa;?/- derivative  melts  at  205°. 

xA'-Diquinolyl  is  prepared  from  «-amido-4'-phenylquinoline  by 
Skraup's  reaction.  It  crystallises  in  pale-yellow  forms,  melts  at  122°, 
volatilises  without  decomposition,  and  is  readily  soluble  in  alcohol, 
soluble  in  chloroform,  benzene,  and  ethyl  acetate,  very  sparingly 
soluble  in  ether.  Its  salts  are  mostly  readily  soluble  in  water;  the 
platinochloride,  CisHiaNajHaPtCle,  forms  granular  crystals,  and  is  in- 
soluble in  water. 

^-Diquinolyl  is  obtained  by  Skraup's  reaction  from  (S-amido-4'- 
phenylquinoline.  It  forms  colourless,  tabular  crystals,  melts  at  116 — 
117°,  volatilises  without  decomposition,  and  is  readily  soluble  in 
alcohol,  soluble  in  chloroform,  benzene,  and  ethyl  acetate,  very  spar- 
ingly soluble  in  ether.  Its  salts  are  mostly  readily  soluble  in  water ; 
the  jjlatwochloride,  Ci8Hi2N2,Il2PtCl6,  crystallises  in  yellow  needles,  and 
is  insoluble  in  water.  The  mode  of  formation  of  these  diquinolyls 
shows  that  each  must  have  one  of  the  four  possible  formulae  4'  :  1, 
2,  3,  or  4. 

The  marked  similarity  in  the  properties  of  apocinchene  (Abstr., 
1882,  224)  and  the  4'-phenolquinolines  renders  it  probable  that  the 
former  is   also  a  4'-plienolquinoline,   and  the  conjecture  is  further 
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strengthened  by  tlie  fact  tliat  oxjapocincliene,  obtained  by  fusing 
apocinchene  with  sodium  hydroxide  (Ber.,  18,  2885),  and  the 
4'-phenoloxyquinolines  show  similar  properties.  W.  P.  W. 

Ortho-  and  Meta-quinolinesulphonic  Acids,  By  0.  Fischer 
(Ber.,  20,  731). — Referring  to  La  Coste  and  Valour's  paper  (this 
vol.,  p.  379)  the  author  points  out  that  he  and  Bedall  did  not  state 
that  the  solubility  of  ortho-  and  meta-quinolinesulphonic  acids  was 
identical,  but  merely  that  the  difference  was  not  sufiBcient  to  enable 
them  to  be  thoroughly  separated  by  simple  crystallisation.  He  also 
states  that  as  the  meta-acid  has  recently  been  found*  to  yield  a  quino- 
linecarboxylic  acid  with  the  carboxylic-group  in  the  ana-position,  it 
should  now  be  called  anaquinolinesulphonic  acid.  L.  T.  T. 

Synthetical  Experiments  by  means  of  Ethyl  Acetoacetate. 

By  L.  Knorr  (Annalen,  238, 137 — 219). — Many  of  the  compounds  ob- 
tained by  the  action  of  ethyl  acetoacetate  and  its  derivatives  on  the 
primary  aromatic  hydrazines  have  already  been  described  by  the 
author  as  quinizines  (Abstr.,  1884,  802,  1153,  1377,  1380,  and  1381). 
The  author  now  regards  these   substances  as  pyrazolones.     Phenyl- 

CO'Ol-T 

methylpyrazolone  has  the  constitution  Ph^<^^  .  QA/r^>- 

The  hydrochloride,  C,nHio;N'20,HCl  +  H,0,  melts  at  96^  and  the 
platinocliloride,  (CioHioN20)2,H9PtCl6  +  4H2O,  crystallises  in  prisms 
melting  at  110°.  The  addition  of  silver  nitrate  to  an  aqueous  solu- 
tion of  phenylmethylpyrazolone  precipitates  a  crystalline  double  salt 
of  the  composition  OioHgAgNaO  +  C10H10N3G. 

By  the  action  of  methyl  iodide  on  the  sodium  salt  of  phenylmethyl- 
pyrazolone two  atoms  of  hydrogen  may  be  successively  displaced  by 
methyl,  but  antipyrine  is  formed  when  methyl  iodide  acts  on  a 
solution  of  phenylmethylpyrazolone  in  methyl  alcohol  at  100°.     The 

constitution  of  antipyrine  ^^  ^0'\;^P}r7]Vjyr   >• 

Phenyldimethylpjjrazolone  does  not  yield  a  nitro-  or  a  nitroso-deriva- 
tive.  Nitrous  acid  oxidises  this  substance  and  converts  it  into  dis- 
phenyldimefhylpyrazolone,  C22H22N2O.  PhenylmethylethylpyrazoloEO 
and  its  derivatives  have  been  previously  described  (loc.  cit.,  p.  1380). 
Phenyltrimethylpyrazolone,  Ph  :  Me  :  Me2  =  1 :  3  :  4,  formed  by  the 
action  of  phenyl  hydrazine  on  ethylic  dimethylacetoacetate,  melts  at 
55 — 56°  and  boils  at  300 — 303°.  It  is  soluble  in  alcohol,  ether,  ben- 
zene, and  chloroform  and  in  strong  acids.  From  the  acid  solutions, 
it  is  precipitated  on  dilution  with  water.  It  is  distingaished  from  its 
isomeride  methylantipyrine  by  its  volatility  in  a  current  of  steam. 
Phenyltrimethylpyrazolone  is  converted  into  a  base  (probably  phenyl- 
trimethylpyrazoline)  by  treatment  witii  sodium  and  alcohol.  The 
dilute  acid  solution  of  the  product  yields  an  intense  carmine  colora- 
tion with  a  drop  of  ferric  chloride. 

The  preparation  of  dis-phenylmethylpyrazolone  and  its  conversion 
into  di-antipyrine  and  pyrazol-blue  has  already  been  described  (loc 
cit,  1379). 

VOL.  LII.  2  r 
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.  NPh-CO  ^p  p^  CO-NPh  ^ 

Di-antipyrine. 

Dis-phenylmethylpyrazolone  [1:3:5].  Pyrazol-blue. 

Dis-phenyldimttTiyljpyrazolone^  022322^402  [1:3:4:  5],  is  prepared 
by  adding  a  solution  of  a  nitrite  to  phenyldimethyl pyrazolone  dis- 
solved in  sulphuric  acid.  It  crystallises  in  prisms  and  melts  at  164°. 
It  is  soluble  in  alcohol  and  acetic  acid.  Dis-pJienylmethylethyl- 
pyrazolone,  [1  :  3  :  4:5]  C24H4fil!^402,  melts  at  160°. 

On  the  addition  of  bromine  to  an  acetic  acid  solution  of  pbenyl- 
metbylpyrazolone  [1  :  3  :  5],  a  monobromo-derivative  is  obtained.  It 
melts  at  128 — 130°  and  dissolves  freely  in  chloroform  and  acetic 
acid.  The  alcoholic  solution  soon  deposits  pyrazol-blue,  even  at  the 
ordinary  temperature.  The  dibromo-derivative  CioH8N20Br2  melts  at 
80°  ;  it  is  soluble  in  alcohol,  ether,  chloroform,  and  acetic  acid.  It  is 
not  attacked  by  oxidising  agents,  but  is  reduced  by  hydriodic  acid  or 
by  tin  and  hydrochloric  acid,  yielding  phenylmethylpyrazolone. 

The  dichloro-derivative  CioH8N'20Cl2  is  best  prepared  by  the  action 
of  phosphorus  pentachloride  on  phenylmethylpyrazolone.  It  melts  at 
61°,  and  decomposes  on  boiling. 

Benzaldehyde  acts  on  phenylmethylpyrazolone,  forming  phenyl- 
metliylbe7izylide7iepyrazolone,  C3N2MePhO  '.  CHPh.  This  substance 
crystallises  in  orange-coloured  prisms  ;  it  melts  at  106 — 107°.  Phenyl- 
methylcinnimenepyrazoloney  CsNiMePhO  !  CsHaPh,  melts  at  139°. 
Phenylmethylisopropylenepyrazolone,  C3N2MePhO  !  CMe2,  forms  yellow 
needles  which  melt  at  117°.  It  is  soluble  in  ether,  benzene,  chloro- 
form, alcohol,  and  strong  acetic  acid.  Fhenyluiethylpyrazoloneazo- 
henzene  is  obtained  in  orange-coloured  needles  when  diazobenzene 
chloride  is  added  to  a  cold  solution  of  phenylmethylpyrazolone  in 
acetic  acid.  The  compound  melts  at  155°.  The  preparation  of 
phenylmetliylisonitrosopyrazdlone,  CaNaMePhO  !  NOH,  has  been  pre- 
viously described  {loc.  cit.,  p.  1378).  It  melts  at  157°.  On  careful 
oxidation  with  nitric  acid,  it  is  converted  into  phenylmetliylnitro- 
pyrazolone  (m.  p.  127 — 130°).  On  reduction  with  zinc  and  acetic 
acid,  both  these  compounds  yield  phenylmethylamidopyrazolone, 
C3N2HPhMeO-NH2  [1:3:  4].  The  hydrochloride,  CioHi2N30,HCl, 
forms  colourless  crystals.  In  solution,  this  salt  rapidly  oxidises  to 
rubazonic  acid.  The  henzylidene-diQY\y2ii\YQ,  C17H15N3O,  melts  at  186° 
and  dissolves  in  alcohol  and  chloroform  with  an  intense  yellow  color- 
ation. 

CO-CH-N  :  c-co 

Buhazonic  acid,  PhNsQ  |  |         \NPh,  is   formed   by   the 

^N=CMeMeC=:N'^ 
oxidation  of  phenylmethylamidopyrazolone  and  also  by  boiling  pyra- 
zol-blue  with  dilute  ammonia.     It  is  insoluble  in  water  and  dilute 
acids,   but   dissolves  freely  in    benzene,    ether,    and    chloroform.     It 
dissolves  in  alkalis  with  a  deep- violet  coloration.     The  alkali  salts  are 
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soluble  in  water  but  insoluble  in  solutions  of  caustic  alkalis.  The 
violet-colour  changes  to  yellow  when  the  alkaline  solutions  are  boiled, 
and  phenylmethylketopyrazolone  and  diphenylhydrazineacetylgly- 
oxylic  acid  are  probably  formed.  The  latter  compound  melts  at  212°, 
dissolves  in  alkalis,  and  dyes  silk  yellow.  Phenylhydrazinephenyl- 
methylketopyrazolone  is  formed  when  equivalent  quantities  of  ruba- 
zonic  acid  and  phenyl  hydrazine  are  boiled  together  in  acetic  acid. 
The  compound  crystallises  in  golden  needles  and  melts  at  155°. 

On  distillation  with  zinc-dust,  phenylmethjlpyrazolone  yields 
aniline,  benzene,  ammonia,  methyl  cyanide,  and  phenylmethyl- 
pyrazine,  CsNoHPhMe  [1  :  3].  Antipyrim,  CsNaHPhMesO  [Ph  :  Mca 
=  1:2:3],  has  been  already  described  (Abstr..,  1884,  1153,  1378). 
The  picrate  melts  at  188°.  The  ferrocyamde  and  the  platinochloride, 
(CiiHi2NoO)2,H2PtCl6  +  2H2O,  crystallise  in  prisms.  Ferric  chloride 
gives  a  deep  brownish-red  coloration  with  a  neutral  solution,  and 
sodium  nitrite  gives  an  intense  emerald  coloration  with  a  slightly 
acid  solution  of  antipyrine.  The  formation  of  methylantipyrine, 
CaNjPhMesO  [1:2:3:4],  has  already  been  mentioned.  This  sub- 
Ktance  melts  at  82 — 83°,  and  boils  at  286°  under  153  mm.  pressure. 
The  base  is  freely  soluble  in  water,  alcohol,  and  chloroform.  The 
aqueous  solution  gives  a  violet-red  coloration  with  ferric  chloride 
and  a  white  precipitate  with  potassium  ferrocyanide.  The  picrate 
melts  at  94°.  Dl-antipyrine,  CgNaPhMeaO  —  CsNaPhMegO,  prepared  by 
the  action  of  methyl  iodide  and  methyl  alcohol  051  dis-phenylmethyl- 
pyrazolone,  melts  at  245*  and  dissolves  freely  in  chloroform.  The 
picrate  is  deposited  from  alcohol  in  needles  and  melts  at  161° ;  the 
hydrochloride,  0221122^402,21101  -rh  2H2O,  forms  n;ionoclinic  crystals. 
The  plaHnochloride  crystallises  in  prisms  and  melts  about  232 — 236° 
with  decomposition. 

The  nitroso-,  nitro-,  and  benzylidene-compounds  have  been  pre- 
viously described  {loc.  cit.).  Antipyrine  dibromide^  CiiHi2N20Br2,  is 
formed  when  bromine  is  added  to  a  solution  of  antipyrine  in  chloro- 
form. It  is  unstable  and  easily  loses  hydrobromic  acid,  forming 
bromantipyrine.  It  is  soluble  in  alcohol  and  chloroform  and  melts 
about  150°.  Bromantipyrine,  OsN'oPhMe-OBr,  is  deposited  from  hot 
water  in  needles,  and  is  soluble  in  alcohol,  chloroform,  and  hot  toluene. 
The  compound  melts  at  117°.  W.  0.  W. 

Alkaloids.  By  0.  de  Coninck  (Compt.  rend.,  104,  513 — 515). — 
Equal  volumes  of  sparteine,  alcohol,  and  ethyl  iodide  heated  together 
in  sealed  tubes  at  100°  for  several  hours  yield  needles  of  the  ethyl- 
spartylammonium  iodide,  Oi5H,7EtN2l2,  described  by  Mills.  The  cor- 
responding methyl-derivative  forms  white  crystals.  If  either  of  these 
compounds  is  dissolved  in  a  slight  excess  of  warm  alcohol,  the  solution 
rapidly  becomes  rose-coloured,  but  if  some  drops  of  potassium  hydr- 
oxide solution  of  45°  are  now  added,  no  deep  coloration  is  produced. 
It  follows  that  sparteine  differs  from  the  pyridines  and  dipyridines. 

Nicotine  reacts  readily  with  ethyl  iodide  and  yields  a  yellow,  trans- 
lucent solid  which  dissolves  in  warm,  absolute  alcohol,  forming  a  deep- 
brown  solution.  If  this  is  mixed  with  potash  of  45°,  and  heated  on  a 
water-bath  for  10  hours,  a  garnet-red  coloration  is  produced  which 

2  r  2 
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afterwards  changes  to  carmine.  When  the  solation  is  mixed  with  an 
excess  of  hydrochloric  acid  and  is  poured  into  acidified  water,  there 
is  no  change  of  colour  and  no  flaorescence,  but  after  24  hours  the 
liquid  becomes  yellow. 

It  is  evident  from  this  behaviour  that  nicotine  is  related  to  the 
pyridic  and  dipyridic  alkaloids.  C.  H.  B. 

Strychnine.  By  C.  Stoehr  (Ber.,  20,  810— 814).— In  order  to 
obtain  evidence  on  the  view  of  Hanssen  that  strychnine  contains 
a  phenylpyridine-group  as  well  as  a  quinoline-group  (this  vol., 
p.  505),  the  author  has  distilled  strychnine  with  alkali  and  obtained,  in 
addition  to  a  hydride  of  pyridine,  not  fully  examined,  7-picoline, 
identified  by  analyses  of  its  auro-  and  mercuro-chlorides,  and  crystal- 
line form,  as  also  by  the  melting  point  of  the  latter.  Experiments  to 
obtain  methyl  chloride  as  a  product  of  the  decomposition  of  strychnine 
were  unsuccessful.  It  is  shown  that  strychnine  does  not  contain  a 
hydroxyl- group,  in  that  by  treatment  with  phosphorus  pentachloride 
the  atoms  of  oxygen  remain  intact,  whilst  three  hydrogen-atoms  are 
displaced  by  chlorine  to  form  a  trichloro-derivsitive,  C2iIIi9Cl3N202,  the 
hydrochloride  and  sulphate  of  which  crystallise  in  leaflets. 

V.  H.  y. 

Phenylpiperidine.  By  E.  Lellmann  (Ber.,  20,  680—681). — 
Phenylpiperidine,  CslSTHinPh,  is  obtained  by  heating  bromo-  or  iodo- 
benzene  with  piperidine  (3  mols.)  at  250 — 270°  for  several  hours. 
Piperidine  hydrobromide  (or  hydriodide)  is  formed  at  the  same  time. 
Phenylpiperidine  is  slightly  heavier  than  water  and  reacts  strongly 
alkaline. 

Difiitrophenylpiperidine  is  readily  prepared  by  the  action  of  ortho- 
paradinitrochlorobenzene  on  piperidine.  It  crystallises  from  alcohol 
in  orange-coloured  needles  melting  at  92°.  From  nitroparadichloro- 
benzene  a  compound,  probably  chloronitrophenylpiperidine,  is  ob- 
tained ;  it  forms  small  red  plates  which  melt  at  51°. 

Paranitroplienylpiperidine,  C5NHio*C6H4*N02,  is  prepared  by  heating 
parachloronitrobenzene  (1  mol.)  with  piperidine  (2  mols.)  at  120°  in 
a  reflux  apparatus.  The  product  is  treated  with  moderately  strong 
hydrochloric  acid,  filtered,  and  precipitated  with  ammonia.  It  crys- 
tallises from  hot  alcohol  in  very  large,  yellow  plates  melting  at 
105°.  The  platino chloride  was  prepared.  Amidophenijlpiperidiyie, 
C5NIIio*C6H4*NIl2,  is  obtained  by  reducing  the  nitro-compound  with 
tin  and  hydrochloric  acid.  It  is  obtained  from  its  ethereal  solution  as 
a  crystalline  mass  melting  at  40°.  N.  H.  M. 

Berberine  Salts.  By  C.  Schilbach  (Arch.  PJiarm.  [3],  25,  155 
— 164), — The  results  obtained  by  the  analysis  of  various  berberine 
salts  confirm  the  observations  of  previous  investigators  as  to  the 
composition  of  the  alkaloid  and  its  salts,  except  in  the  case  of  the 
hydrochloride,  which  is  shown  to  have  the  composition  indicated  by 
the  formula  C2oHn^04,HCl  +  4H,0.  J.   T. 

Action    of   Potassium  Permanganate  on  Berberine,     By   E. 

Schmidt  and  C,  {Schilbach  (Arch.  Pharm.  [3J,  25,  164 — 170). — Ber- 
berine, under  the  action  of  concentrated  nitric  acid,  yields  a  tribasic 
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nitrogenons  acid,  berberonic  acid,  C5H2X(CO*OH)3,  as  has  been 
shown  bj  Weidel,  and  again  by  Fiirth.  It  is  remarkable  that  the 
principal  effect  of  the  action  of  potassium  permanganate  on  berberine 
should  be  the  production  of  a  non-nitrogenous  acid  analogous  to 
hemipinic  acid,  as  J.  Court  has  shown  in  an  investigation  instigated 
by  one  of  the  authors.  The  authors  in  supplementing  this  investiga- 
tion, conducted  the  oxidation  in  an  alkaline  solution,  and  in  general 
followed  the  course  taken  by  Court.  A  hot  dilute  solution  of  berbe- 
rine was  treated  with  aqueous  potash  and  then  with  hot  potassium 
permanganate  solution.  The  slight  excess  of  permanganate  was 
decomposed  by  a  few  drops  of  alcohol.  Preliminary  tests  indicated 
the  formation  of  only  very  minute  quantities  of  oxalic  acid.  On  the 
contrary,  carbonic  anhydride  was  freely  evolved  on  adding  excess  of 
sulphuric  acid,  and  a  strong  odour  of  nitric  acid  was  perceptible. 
The  filtrate  from  the  manganese  oxide  was  neutralised  with  sulphuric 
acid,  evaporated  to  dryness,  powdered,  well  shaken  with  ether, 
and  treated  with  excess  of  moderately  dilute  sulphuric  acid.  On 
distilling  oif  the  ether,  a  brown  liquid  remained  which  deposited  a 
considerable  quantity  of  crystals  when  placed  over  sulphuric  acid. 
To  avoid  loss,  the  brown  liquid  was  dissolved  in  water  and  the  con- 
tained acids  were  precipitated  by  means  of  a  slight  excess  of  lead 
acetate.  The  well- washed  precipitate  was  treated  with  hydrogen 
sulphide,  the  lead  sulphide  and  excess  of  hydrogen  sulphide  removed, 
and  the  liquid  evaporated  and  set  to  crystallise  over  sulphuric  acid. 
The  filtrate  from  the  lead  precipitate  was  freed  from  acetic  acid  by 
repeated  evaporation  and  again  treated  with  lead  acetate,  when  a 
further  crop  of  crystals  was  obtained.  The  lead  acetate  treatment  gave 
crystals  much  purer  than  those  obtained  by  direct  crystallisation  of 
the  ether  extract.  These  crystals,  dried  at  100'',  have  a  constant 
melting  point  of  160 — 162'",  and  amount  to  about  30  per  cent,  of  the 
original  berberine.  A  small  quantity  of  nitrogenous,  nodular  crystals 
was  obtained  by  treating  the  mother-liquor  of  the  ether  extract  with 
water,  dissolving  the  precipitate  obtained  in  hot  w^ater,  and  purifying 
with  the  aid  of  lead  acetate.  No  other  well  characterised  compounds 
were  isolated.  A  considerable  portion  of  the  nitrogen  of  berberine  was 
evidently  converted  into  nitric  acid  during  the  oxidation.  Another 
portion  appeared  in  the  form  mentioned  above.  A  further  portion  was 
converted  into  ammonia,  or  at  least  into  compounds  which  gave  am- 
monia on  distillation  with  potash.  The  copious  oxidation  product 
melting  at  160 — 162°,  obtained  as  above,  was  compared  with  hemi- 
pinic acid,  specially  prepared  by  Schilbach  from  narcotine,  and  the 
two  compounds  were  shown  to  be  identical.  J.  T. 

Lactucerin.  By  G.  Kassner  (Annalen,  238,  220 — 228). — 
Lactucerin  can  be  obtained  in  a  pure  state  by  treating  the  ethereal 
solution  with  an  aqueous  solution  of  potassium  hydroxide.  Alcohol 
is  then  added  to  the  ethereal  extract,  until  a  small  precipitate  forms. 
On  the  addition  of  water  to  the  filtrate,  lactucerin  is  deposited  in 
white,  microscopic,  needle-shaped  crystals.  Lactucerin  purified  in 
this  manner  melts  at  200°,  but  after  it  is  purified  by  sublimation  in 
an  atmosphere  of  carbonic  anhydride  it  melts  at  210°.     The  results  of 
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analyses  agree  with  the  formula  C28H'4i02  more  closely  than  they  do 
with  Hesse's  formula  C20H32O2  (Abstr.,  1886,  1020).  On  fusion 
with  potash,  hydrogen  is  evolved  and  lactucol,  CisHaoO,  is  formed 
according  to  the  equation  C28II44O2  +  2H2O  =  C0H4O2  +  2Ci3Hi9*OH 
+  2H2.  Lactucol  melts  at  160 — 162°,  and  crystallises  in  needles. 
The  acetate  melts  at  198 — 200°.  Solutions  of  the  alcohol  and  of  the 
acetate  in  ether,  chloroform,  and  carbon  bisulphide  are  dextrogyrate. 
These  results  differ  in  some  important  respects  from  those  of  Hesse 
(he.  cit).  W.  C.  W. 

Cholic  Acid.  By  F.  Mylius  {Ber.,  20,  683—688 ;  comp.  Abstr., 
1886,  480,  9b2). —lodochoUc  acid,  (C2oH4o05l)4,KI  +  a3H20,  is  ob- 
tained by  adding  a  concentrated  aqueous  solution  of  1  gram  of 
potassium  iodide  to  a  solution  of  2  grams  of  cholic  acid  and  0*8  gram 
of  iodine  in  40  c.c.  of  alcohol.  The  mixture  is  gradually  diluted  with 
water  until  the  blue  substance  separates.  This  is  then  collected  and 
washed  with  water.  It  forms  a  matted  mass  of  a  bronze-like  lustre. 
When  suspended  in  watfer  (500  c.c),  an  indigo-blue  liquid  is 
produced.  When  the  latter  is  heated,  it  becomes  yellow  and  cholic 
acid  separates;  when  a  few  drops  of  the  blue  liquid  are  poured 
into  water,  the  blue  colour  disappears  in  a  few  moments,  and  the 
solution  is  found  to  contain  free  iodine.  The  substance  is  therefore 
decomposed  by  excessive  dilution.  Sulphurous  acid  decolorises  the 
liquid  with  separation  of  cholic  acid.  The  solution  is  also  decolor- 
ised by  adding  a  few  drops  of  soda  solution,  with  formation  of  sodium 
chelate,  iodide,  and  iodate  ;  on  adding  hydrochloric  acid,  the  blue  com- 
pound is  re-formed:  When  iodocholic  acid  is  dried  in  a  vacuum,  a 
dark,  lustrous,  crystalline  powder  is  obtained  which  dissolves  in 
ether  containing  alcohol,  yielding  a  yellow  solution;  this,  when 
evaporated,  leaves  a  yellow,  amorphous  substance  which  is  anhydrous 
iodocholic  acid.     The  latter  becomes  blue  in  presence  of  water. 

The  cortipound  (■C24H4o05l)4,HI  is  prepared  by  adding  a  small 
quantity  of  hydriodic  acid  to  the  brown  solution  of  cholic  acid  and 
iodine.  The  liquid  at  once  becomes  blue.  The  compound  is  isolated 
in  a  manner  similar  to  the  potassium  compound  which  it  completely 
resembles.  The  harium  compound,  (C24H4(,05l)8Bal2,  and  the  zinc, 
cadmium,  and  ammonium  compounds  are  obtained  by  using  corre- 
sponding iodides  in  the  place  of  potassium  or  hydrogen  iodides. 

N.  H.  M. 

Bile  Acids.  By  C.  Schotten  (Zeit.  physiol.  CJiem.,  11,  268—276). 
— The  author  has  previously  suggested  (Abstr.,  1886,  565)  that  the 
smaller  solubility  of  the  salts  of  cholic  acid  obtained  from  human  bile 
as  compared  with  those  from  the  ox,  was  due  to  an  admixture  of  cho- 
leates.  Further  researches  have  led  to  the  conclusion  that  the  second 
acid  in  human  bile  is  neither  choleic  acid,  (C25H42O4),  nor  the  desoxy- 
cholic  acid  (C24H40O4)  of  Mylius  (Abstr.,  1886,  480),  although  both  of 
these  resemble  the  second  acid  of  human  bile  in  the  insolubility  of 
their  barium  salts,  but  a  previously  undescribed  acid  of  the  formula 
C23H40O4,  and  to  which  the  name  fellic  acid  is  given.  The  insoluble 
barium  precipitate  was  decomposed  by  boiling  with  sodium  carbo- 
nate, the  filtered   solution   shaken  with    ether,    and   then    the    free 
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acid  obtained  by  means  of  hydrochloric  acid.  The  barium  salt, 
(C23H3904)2Ba,  contains  4  mols.  H2O,  and  is  soluble  in  about  700  or 
800  times  its  weight  of  water;  the  magnesium  salt,  (C23H3904)Mg  -|- 
2-|H20,  was  also  prepared ;  from  both  of  these  salts,  the  free  acid  was 
obtained.  Fellic  acid  is  not  homologous  with  cholic  or  choleic  acid, 
the  nature  of  its  relations  to  lithofellic,  hyocholic,  and  chenocholic 
acids,  requires  further  investigation.  In  the  dry  condition,  it  is 
strongly  electrical,  as  shown  by  rubbing  it  with  a  pestle.  With 
Pettenkofer's  reaction,  it  gives  a  red  but  not  a  violet  colour.  It  melts 
at  120°.  By  heating  strongly,  it  yields  a^  turpentine-like  residue. 
Its  taste  is  bitter. 

In  opposition  to  Mylias  (Abstr.,  1866,  952),  the  author  adheres  to 
the  statement  he-  previously  made  that  cholic  acid  does  not  give  an 
acetyl  compound.  W.  D.  H. 

The  Behaviour  of.  Hydrogen    Peroxide  to  Albumin.      By 

C.  WuRSTER  (Ber.,  20,  263—267). — Egg  albumin  is  not  affected  by 
hydrogen  peroxide  when  in  an  alkaline  or  neutral  solution,  but  in  an 
acid  solution  in  the  presence  of  sodium  chloride,  hydrogen  peroxide 
causes  the  albumin  in  a  few  minutes  or  hours  to  be  changed  into  a 
proteid,  insoluble  in  water.  The  rate  at  which  this  coagulation 
occurs  varies  directly  with  the  fresh  condition  of  tne  albumin,  the 
concentration  of  the  liquid,  and  especially  the  temperature,  the  most 
favourable  temperature  being  from  37°  to  40°,  the  mixture  being 
kept  in  an  incubator.  For  the  precipitation,^  an  equal  volume  of 
hydrogen  peroxide  is  well  shaken -with  the.  white  of  egg,  and  1  to 
2  c.c.  of  commercial  lactic  acid,  and  1  to  2  grama  of  sodium  chloride, 
or  20  c.c.  of  a  5  per  cent,  solution  added  for  every  100  c.c.  of 
albumin.  The  cold  mixture  remains  clear,  becomes  cloudy  when 
held  in  the  hand,  and  after  12  hours  in  the  incubator  has  set  into  a 
firm  cheesy  mass.  It  is-  not  necessary  to  use  so  large  an  excess  of 
hydrogen  peroxide ;  3  to  5  c.c.  will  often  suffice,  but  1  c.c.  to  the  100 
of  albumin  does  not  cause  complete  coagulation.  The  mother-liquor 
has  a  greenish-yellow  colour  like  whey ;  on  evaporating  it  an  acid 
syrup  is  obtained,  which  after. repeated  drying  and  beating  is  found  to 
contain  hydrogen  peroxide.  Alcohol  precipitates  a  peptone-like 
substance  from  this  syrup.-  The  precipitate  caused  by  the  peroxide 
reminds  one  more  of  acid  albumin  than  casein.  On  digestion  with 
artificial  gastric  juice,  it  is  rapidly  and  very  completely  peptonised. 
It  is  soluble  in  solutions  of  sodium  carbonate  ;  on.  neutralising  this 
solution  with  acetic  acid,  a  proteid  is  precipitated,  which  blackens  an. 
alkaline  lead  solution,  and  is  insoluble  in  sodium  acetate  or  tartrate, 
and  is,  therefore,  not  the  oxyproteo-sulphonic  acid  of  Briicke  and 
Maly.  It  is  insoluble  in  salt  solutions  and  in  water,  soluble  in  hot 
alcohol,  for  the  greater  part  soluble  in  sodium  carbonate  solution 
and  in  concentrated  acids  in  the  cold,  wholly  soluble  in  sodium  car- 
bonate solution  and  dilute  acids  at  a  temperature  of  70 — 80°.  It 
is  soluble  with  ease  in  caustic  alkalis,  especially  in  ammonia. 

The  precipitate  caused  by  hydrogen  peroxide  is  stated  to  be  a  mix- 
ture of  gelatinous  acid  albumin  with  a  large  quantity  of  a  proteid 
very  similar  to  casein. 
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In  order  to  obtain  the  precipitate,  acid,  sodium  chloride,  and 
hydrogen  peroxide  must  all  be  present,  but  acetic,  phosphoric,  or 
sulphuric  acids  may  be  substituted  for  lactic  acid. 

Lactic  acid  and  sodium  chloride  are  both  present  in  sweat,  and 
hydrogen  peroxide  can  also  be  shown  to  be  present  by  the  tetra- 
methylparaphenylenediamine  paper  test ;  as  it  is  also  in  certain  tissues  ; 
the  question  arises  whether  the  deep  cutaneous  tissues  are  able  by 
this  means  to  cause  coagulation  of  proteids  circulating  in  the  lymph ; 
this  and  the  questions  whether  the  coagulation  of  blood  and  of 
muscle  plasma  and  the  formation  of  casein  in  milk  may  be  similarly 
explained,  are  not  yet  considered  proven.  W.  D.  H. 

Deterioration  of  Diastase   by  the   Action  of  Heat.     By  E. 

BouKQUELOT  (Compt.  re7id.,  104,  576 — 579). — A  solution  of  diastase 
is  heated  at  68°  for  several  hours,  and  is  then  allowed  to  act 
on  potato  starch.  The  enfeebled- diastase,  even  when  employed  in 
large  excess,  has  lost  the  power  of  carrying  the  hydration  of  the 
starch  to  its  utmost  limit,  but  accomplishes  the  first  stages  of  the 
alteration  with  practically  the  same  rapidity  as  natural  diastase.  It 
would  seem  that  it  is  not  the  quantity  >of  the  ferment  which  is  dimi- 
nished, but  its  quality  which  is  altered.  It  may,  however,  be  sup- 
posed that  natural  diastase  is  a  mixture  of  two  or  more  soluble 
ferments,  which  are  successively  destroyed. by  the  action  of  heat. 

C.  H.  B. 


Physiological    Chemistry 


Specific  Gravity  of  Human  Blood.  By  E.  L.  Jones  (/.  Physiol, 
7,  1 — 14). — The  observations  were  made  by  Roy's  method  (Proc. 
Physiol.  Soc,  1884).  A  drop  of  blood  is  introduced  into  a  mixture 
of  glycerol  and  water  of  known  specific  gravity  ;  if  the  drop  tends  to 
rise  or  sink  it  is  assumed  that  it  is  of  lower  or  higher  specific  gravity 
respectively  than  the  liquid  in  which  it  is  placed.  By  having  ready 
to  hand  a  number  of  solutions  of  glycerol  and  water  of  different 
specific  gravities,  it  was  not  difiicult  to  find  one  in  which  the  drop  of 
blood  neither  rose  nor  sank,  and  as  its  specific  gravity  was  known, 
the  specific  gravity  of  the  blood  examined  was  thus  found.  Fermen- 
tation changes  are  prevented  in  the  standard  solutions  by  adding  to 
-them  either  thymol  or  mercuric  chloride. 

The  principal  results  obtained  were  as  follows  : — 

1.  The  specific  gravity  is  highest  at  birth,  at  a  minimum  between 
the  second  week  and  the  second  year,  and  rises  gradually  to  a  point 
attained  in  the  male  between  the  ages  of  35  and  45,  in  the  female 
after  the  climacteric. 

2.  The  specific  gravity  of  the  blood  tends  to  be  higher  in  the  male 
than  in  the. female;  and  in  the  latter  pregnancy  diminishes  it  to  a 
slight  extent. 
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3.  The  immediaie  effect  of  mixed  food  is  to  cause  a  fall  in  specific 
gravity  ;  but  if  alcohol  is  taken  this  effect  is  not  observed. 

4.  Exercise  if  gentle  causes  a  fall ;  if  violent  leading  to  perspira- 
tion, it  causes  a  rise  in  specific  gravity. 

5.  The  specific  gravity  of  the  blood  in  a  passively  congested  part  of 
the  body  is  highei'  than  elsewhere. 

6.  Diurnal  variation.  The  specifi^c  gravity  of  the  blood  tends  to 
fall  during  the  day  and  to  rise  during  the  night.  W.  D.  H. 

Causes  of  the  Alteration  of  Blood  in  Contact  with  Air, 
Oxygen,  and  Carbonic  Anhydride.  By  A.  Bechamp  (Compt. 
rend.,  104,  587 — 589). — Separate  quantities  of  blood  vrere  treated 
with  (1)  a  current  of  ordinary  air,  (2)  a  current  of  air  washed  with 
water,  (3)  a  current  of  pure,  washed  oxygen,  and  (4)  the  air  was 
expelled  by  means  of  carbonic  anhydride,  and  the  vessel  closed. 

In  no  case,  even  after  a  month,  did  the  blood  acquire  a  disagreeable 
odour,  although,  as  in  the  first  experiment,  it  contained  a  large 
number  of  bacteria.  Between  20°  and  25"  the  blood  in  contact  with 
air  remains  red,  and  deposits  no  crystals ;  that  in  contact  with 
oxygen  at  24 — 2G°  deposits  some  crystals  after  the  second  day,  and 
their  number  slowly  increases.  The  blood  in  contact  with  carbonic 
anhydride  deposits  no  crystals  at  20 — 28°,  and  the  blood  becomes 
dark-red ;  at  33 — 40°  crystals  appear,  and  the  blood  becomes  brown. 
Addition  of  one-fourth  the  volume  of  a  0"2  per  cent,  solution  of  phenol 
accelerates  the  formation  of  these  crystals.  The  destruction  of  the 
corpuscles  is  evidently  not  due  to  the  action  of  oxygen,  since  it  takes 
place  most  readily  in  presence  of  carbonic  anhydride.  The  formation 
of  the  crystals  and  destruction  of  the  corpuscles  in  presence  of 
carbonic  anhydride  is  a  function  of  the  temperature,  and  this  is  pro- 
bably true  also  in  presence  of  air  or  oxygen. 

Other  experiments  show  that  none  of  the  substances  separated 
from  blood,  such  as  hgemoglobiu  and  albumin,  alter  under  the  condi- 
tions described,  and  the  changes  observed  in  blood  by  Pasteur  and  by 
the  author  can  only  be  due  to  the  activity  and  influence  of  the  micro- 
zymes  in  the  blood.  C.  H.  B. 

A  First  Product  of  Gastric  Digestion.  By  K.  Hasebroek 
{Zeit.  physiol.  Ghem.,  11,  348 — 360). — When  fresh  fibrin  is  employed 
in  experiments  on  artificial  gastric  digestion,  it  is  found  that  previous 
to  the  formation  of  parapeptone  or  syntonin,  and  propeptone  and 
peptones,  there  is  a  substance  present  which  is  a  globulin.  It  is 
soluble  in  weak  saline  solutions,  precipitable  on  dilution  with  water, 
by  saturation  with  sodium  chloride  or  magnesium  sulphate,  and  can 
be  separated  by  fractional  heat  coagulation  into  two  proteids  which 
coagulate  respectively  at  the  temperatures  55°  and  72°.  Supposing 
fibrin  to  be  formed  from  fibrinogen  and  serum  globulin  (Schmidt), 
the  conclusion  is  drawn  that  the  first  effect  of  gastric  juice  or  fibrin 
is  to  separate  it  into  two  substances,  one  of  which  corresponds  exactly 
with  one  of  the  components  of  fibrin  (serum  globulin),  and  the  other 
only  differs   from  the    other   component    of    fibrin    (fibrinogen)    in 
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having  lost  tlie  power  of  coagulating  under  the  influence  of  the 
fibrin  ferment. 

If  boiled  fibrin  be  employed,  no  such  globulins  are  formed  in 
gastric  digestion. 

One  experiment  only  was  made  with  fibrin  that  had  been  kept 
under  alcohol ;  from  it  a  small  amount  of  globulins  was  obtained  by 
the  action  of  artificial  gastric  juice ;  as,  however,  the  fibrin  had  only 
been  under  alcohol  for  two  days,  it  is  probable  that  some  uncoagu- 
lated  fibrin  was  still  present.  Experiments  with  egg  albumin 
coagulated  either  by  heat  or  by  alcohol,  showed  that  no  globulin  was 
yielded  by  gastric  digestion.  Lastly,  it  was  found  by  using  a  pure 
solution  of  trypsin,  or  at  least  one  which  contained  no  globulins, 
and  subjecting  fibrin  freed  from  adherent  globulins  by  washing  it 
with  a  solution  of  ammonium  chloride,  to  its  action  in  an  alkaline 
medium,  that  the  first  efi'ect  of  tryptic  digestion  was  exactly  the  same 
as  that  of  gastric  digestion.  W.  D.  H. 

Intestinal  Digestion  in  the  Horse.  By  H.  Goldschmidt  (Zeit 
physiol.  Chemu,  11,  286 — 305). — The  reaction  of  the  contents  of  the 
small  intestine  of  the  horse  was  usually  as  follows : — At  the  duodenal 
end  the  reaction  was  acid  ;  then  after  the  first  15  to  20  inches  neutral 
or  weakly  alkaline ;  in  the  remainder  of  the  small  intestine  it  was 
alkaline,  and  towards  the  end  of  the  ileum  strongly  alkaline.  The 
consistency  was  slimy,  especially  in  the  duodenum,  the  sliminess 
seeming  to  depend  on  the  presence  of  starch  ;  the  colour  depends  on 
the  food,  but  the  colour  of  the  intestinal  juice  is  dark  yellow,  becoming 
darker  brown  down  the  intestine.  The  contents  give  the  reactions  of 
proteids,  peptones,  and  sugar,  especially  the  latter ;  the  amount 
present  being  on  the  average  0*5  to  1"5  per  cent. 

The  digestion  in  the  small  intestine  is  in  the  horse  not  so  important 
as  in  the  stomach.  Whilst  in  the  stomach  about  55  per  cent,  of  the 
albuminous  and  about  40  per  cent,  of  the  non-nitrogenous  constituents 
are  digested,  about  20  and  25  per  cent,  respectively  represent  diges- 
tion in  the  small  intestine.  During  inanition  an  extraordinarily  large 
quantity  of  fluid  (4  to  6  litres)  is  present  in  the  small  intestine. 
With  regard  to  the  movement  of  the  food,  it  was  found  that  the  first 
portions  reached  the  colon  about  8  to  12  hours  after  it  was  eaten. 
Digestion  in  the  large  intestine  of  the  horse  is  not  described. 

W.  D.  H. 

Oxidation  in  the  Animal  Body.  By  C.  Wurster  (Ber.,  20, 
256 — 263). — Certain  amines  being  well  adapted  to  the  study  of 
oxidation  processes,  the  following  experiments  were  performed  : — 

Tetramethylparaphenylenediamine  was  injected  subcutaneously  and 
into  the  veins  of  certain  warm-blooded  animals  (rabbits,  guinea-pigs, 
and  pigeons),  and  soon  caused  the  death  of  the  animal  after  violent 
convulsions.  Post-mortem  examination  gave  in  most  cases  a  negative 
result ;  the  base  could  not  be  discovered  in  the  skin  or  muscles,  as  it 
had  been  oxidised  to  form  a  colourless  substance.  The  liver  and  bile 
contained  traces.  Freshly  captured  frogs  also  oxidise  the  base  quickly 
if  its  hydrochloride  is  employed.  By  using  the  acetate  or  sulphate 
subcutaneously,  the  muscles  under  the  skin  are  seen  during  life  to  be 
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blue-violet.  This  colour  is  formed  more  quickly  in  the  presence  of 
air.  The  skin  also  contains  the  pigment,  but  appears  to  oxidise  the 
colouring  matter  more  slowly.  After  frogs  have  been  kept  a  long 
time  without  food,  their  tissues  burn  the  tetramethylparaphenylenedi- 
amine  with  greater  difficulty,  but  better  if  muscular  movements  are 
brought  about,  and  if  a  weak  solution  of  sugar  be  added  to  the  hydro- 
chloride of  the  base.  After  intravenous  injection  of  such  a  mixture 
into  a  frog,  the  unchanged  substance  is  found  after  death  in  the  liver, 
blood,  bile,  certain  muscles,  and  the  central  nervous  system,  and  the 
free  base  can  be  obtained  by  treating  with  sodium  hydroxide  and  sub- 
sequent shaking  with  ether ;  treatment  of  the  tissues  with  a  solution 
of  copper  sulphate  or  of  iodine  gives  a  blue- violet  coloration. 

The  liver  in  the  air  became  deep-blue  violet;  certain  muscles, 
especially  of  the  trunk,  also  became  violet,  and  darkened  on  exposure 
in  the  air ;  the  muscles  of  the  lower  extremity  which  continued  to 
move  longest  were  free  from  colour,  which  they  had  probably  oxidised. 
In  the  alimentary  canal,  the  mucous  membrane  was  colourless,  marking 
it  off  sharply  from  the  muscular  coat,  which  became  violet  in  the  air. 
These  facts  show  that  protoplasm,  although  itself  reducing,  can  on 
access  of  air  bring  about  powerful  oxidation,  and  that  even  after  the 
death  of  the  animal,  further  oxidation  processes  will  go  on  in  the  cells 
which  still  retain  vital  power.  Moreover,  the  organs  which  during 
life  form  glycogen,  namely,  the  liver  and  resting  muscles,  produce 
oxidation  only  to  a  certain  extent,  whilst  the  acting  muscles,  the  glands 
of  the  alimentary  tract,  and  the  skin,  cause  still  further  oxidation, 
resulting  in  the  formation  of  a  colourless  compound  from  the  amine. 

Dimethylparaphenylenediamine  behaves  similarly  to  the  tetra-com- 
pound,  but  as  its  oxidation  occurs  more  slowly,  the  effects  on  warm- 
blooded animals  can  be  observed  better.  20  to  40  c.c.  of  a  |  to  3  per 
cent,  solution  of  the  hydrochloride  causes  in  warm-blooded  animals 
violent  convulsions  and  death,  the  symptoms  much  resembling  those 
described  by  Brieger  as  the  result  of  poisoning  by  tetanine.  Weaker 
solutions  do  not  kill  so  quickly ;  the  muscles  in  certain  cases  became 
violet  during  life  ;  and  in  these  the  base  is  no  longer  present  as  such  ; 
but  as  a  rule  in  the  muscles  in  the  neighbourhood  of  the  injection, 
and  in  certain  cases  in  the  tears  and  peritoneal  fluid  the  base  could  bo 
detected  after  treatment  with  sodium  hydroxide  and  ether,  or  by  the 
red  colour  produced  by  chromic  and  glacial  acetic  acids.  In  the  lung, 
the  blue  oxidation  product  caused  mottling,  and  both  this  organ  and 
the  muscle  darkened  as  in  the  case  of  the  tetra-compound  on  exposure 
to  air.  The  blood  contains  the  unaltered  amine.  Experiments  on 
frogs  gave  confirmatory  results.  Muscle  which  had  undergone  heat 
rigor  no  longer  produced  oxidation  changes ;  this  is  analogous  to 
fibrin,  which,  as  Scherer  (Annalen,  40,  15)  showed,  does  not  decom- 
pose hydrogen  peroxide  after  it  had  been  boiled.  The  general 
conclusions  drawn  are :  (1)  That  during  life  oxidation  processes  go 
on  in  the  body,  corresponding  with  the  effect  produced  by  ordinary 
oxidising  agents  on  di-  and  tetra-methylparaphenylenedianiine,  which, 
causing  them  to  take  up  1  atom  of  oxygen,  produces  a  blue-violet 
colour  ;  or  they  may  undergo  still  further  oxidation,  6  atoms  of  oxygen 
being  used  to  form  carbonic  anhydride  from  two  methyl-groups,  and 
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so  convert  the  amine  into  a  colourless  derivative ;  (2)  the  oxidation 
of  the  amines  occurs  not  in  the  blood,  bat  in  the  tissues  ;  (8)  the 
secretions  of  the  body  are  also  strongly  oxidising,  in  virtue  of  the 
hydrogen  peroxide  they  contain;  (4)  the  rapidity  with  which 
dimethylparaphenylenediamine  is  burnt  in  the  tissues,  as  compared 
with  what  occurs  in  laboratory  experiments  or  in  the  secretions,  points 
to  oxidation  in  the  tissues  as  being  brought  about  by  atomic  oxygen, 
which  is  probably  produced,  as  Hoppe-Seyer  suggests,  by  the  action 
of  nascent  hydrogen  (Abstr.,  1886,  120). 

Many  of  the  foregoing  experiments  and  conclusions  run  counter  to 
those  of  Ehrlich  (Das  Sauerstofbediirfniss  des  Organisinus,  Berlin,  1885). 
Ehrlich's  methods  are  criticised  by  the  author.  W.  D.  H. 

The  Fate  of  certain  Chlorine  Compounds  in  the  Organism. 

By  A.  Kast  {Zeit.  phi/sioL  Ghem.,  11,  277 — 285). — Certain  results  of 
Mylius,  showing  the  influence  of  the  administration  of  chloroform  on 
the  amount  of  chlorine  in  the  urine  of  the  dog,  which  have  not  been 
hitherto  published,  are  first  given.  The  following  example  will  illus- 
trate the  result  arrived  at : — 


Bay. 

Amount  of  urine. 

Specific  gravity. 

NaCl. 

1 

700  c.c. 

1010 

01 

2 

950    „ 

1009 

0-13 

3 

1050    „ 

1011 

1-48 

4 

570    „ 

1012 

0-44 

5 

570    „ 

1012 

0-25 

On  the  second  day,  10  grams  of  chloroform  were  given ;  the  next 
day's  urine  shows  a  great  increase  of  sodium  chloride.  Ether  given 
in  similar  amount  produced  no  such  change. 

This  research  was  now  pursued  further;  the  effect  of  the  inhalation 
of  chloroform  was  first  tried  on  a  dog.  The  following  table  shows 
the  results  obtained  : — 


Day. 

Quantity 
of  urine. 

Specific 
gravity. 

NaCl. 

Remarks. 

1 

170 

1035 

Oil 

2 

290 

1U38 

0-25 

Chloroform  narcosis  for  4i 
hours. 

3 

290 

1039 

0-89 

4 

210 

1033 

0-24 

5 

270 

1036 

0-26 

6 

160 

1037 

0-18 

Deep  ether  narcosis  for  4^ 
hours. 

7 

240 

1036 

0-26 

8 

260 

1036 

0-20 

The   effect  in   the   increase  of  chlorides  is  thus   seen  to  be  very 
marked  after  chloroform  narcosis  ;  whilst  ether  produces  no  efPect. 
During  the  progress  of  the  experiment,  the  animal  was  kept  on  a 
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constant  diet  containing  as  few  chlorides  as  possible.  Following  out 
a  similar  experiment  on  man,  it  was  found  that  chloroform  narcosis 
here  also  produced  an  increase  in  the  urinary  chlorides. 

Chloral  was  next  investigated,  and  it  was  found  to  have  no  such 
effect  in  producing  an  increase  in  the  chlorides  of  the  urine ;  Mering 
has  previously  shown  that  this  substance  leaves  the  body  as  uro- 
chloralic  acid,  and  does  not  part  with  its  chlorine.  Similar  investi- 
gations with  carbon  tetrachloride,  methyl  chloride,  and  ethyl  dichlor- 
acetate  also  gave  negative  results,  but  ethyl  trichloracetate,  on  the 
other  hand,  produced  a  very  decided  increase  in  the  output  of 
chlorides.  W.  D.  H. 

Formation  of   Xanthocreatinine  in  the  Organism.    By  A. 

MoNARi  (Gazzetta,  16,  538 — 548). — In  the  course  of  investigations  on 
the  changes  produced  by  fatigue  in  the  chemical  composition  of 
muscle,  it  was  observed  that  the  quantity  of  creatinine  was  one-third 
to  one-half  greater  than  that  of  creatine,  and  that  the  compound  of 
creatinine  with  zinc  chloride  was  precipitated  in  pale-yellow,  acicular 
crystals.  In  the  course  of  working  up  an  extract  of  flesh,  a  yellow 
flocculent  mass  was  obtained  soluble  in  water  and  alcohol,  from  which 
it  may  be  recrystallised.  This  substance  was  shown  by  analysis  and 
by  its  physical  and  physiological  properties  to  be  identical  with  the 
xanthocreatinine  isolated  by  Gautier. 

The  same  substance  was  also  extracted,  together  with  creatinine, 
from  the  urine  of  soldiers  after  a  march  of  several  hours.  Consider- 
able difficulty  was  experienced  in  the  complete  separation  of  the 
xanthocreatinine  from  creatine.  Y.  H.  V. 

Invertebrate  Chromatology.  By  C.  A.  MacMunn  (Proc.  Phy.nol. 
Soc,  1887,  11 — 12). — Chlorophyll  is  present  in  nine  specimens  of  sea- 
water  sponge  in  addition  to  the  fresh  water  sponge,  the  presence  of 
chlorophyll  in  which  was  shown  by  Ray  Lankester.  A  histohaematin 
soluble  in  glycerol  was  found  in  seven  species;  in  some  reddish 
sponges  this  is  replaced  by  tetronerythrin  or  allied  pigments.  In 
most  sponges,  various  lipochromes  are  present. 

Hsematoporphyrin  occurs  in  all  parts  of  the  body  of  the  mollusc 
Solecurtus  strigillatus,  except  where  it  is  attached  to  the  shell.  It  is 
curiously  distributed  in  the  epidermis,  being  laid  down  at  the  margins 
of  the  cells,  which  are  serrated,  and  reminding  one  of  pavement 
epithelium  stained  with  silver  nitrate. 

In  A^ithea  cereus,  chlorophyll  is  present,  but  in  this  case  is  due  to 
the  presence  of  symbiotic  alg{e.  In  Flustra  foliacea,  chlorophyll  is 
present  in  the  "  brown  bodies,"  which  Moseley  says  are  due  to  the 
atrophy  of  the  zooids.  As  these  "  brown  bodies  "  contain  diatoms,  &c., 
eaten  by  the  zooid,  it  is  possible  that  chlorophyll  may  in  this  case  be 
derived  from  food  products.  Its  spectrum,  however,  resembles  that 
of  enterochlorophyll.  W.  D.  H. 

Analysis  of  Nitrogenous  Metabolites  in  Faeces.  By  A.  Stutzer 
(Zeit.  physiol.  Chem.,  11,  3G1 — 364). — The  author  has  previously 
described  (Abstr.,  1886,  377)  a  method  of  sepai-ating  the  nitrogenous 
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constituents  of  fsBces  due  to  metabolism  from  those  which  are  not, 
by  means  of  artificial  gastric  juice,  or  better  still  by  the  successive 
action  of  gastric  and  pancreatic  ferments.  Pfeiffer  has  stated  that 
the  faeces  must  be  used  in  the  fresh,  not  in  a  dried  condition,  as  the 
process  of  drying  converts  some  of  the  nitrogenous  constituents  of 
the  fgeces  into  such  a  condition  as  to  be  indigestible.  The  faeces  used 
in  Pfeiffer's  work  had,  however,  been  under  alcohol  for  two  years,  and 
therefore  it  was  deemed  advisable  to  repeat  the  experiment.  The 
faeces  of  the  cow  and  horse  were  used,  and  the  result  of  nitrogen 
estimations  confirms  the  accuracy  of  Peiffer's  statement  as  is  shown 
by  the  following  numbers  : — 


Cow's  faeces  (fresh) . . 

Ditto      (dry)  . . . 
Horse's  faeces  (fresh) 

Ditto         (dry) . . 


Nitrogen  left  after 
peptic  digestion. 


50  per  cent. 

69 

47         „ 

49 


Nitrogen  left  after 
peptic  and  pancreatic 
digestion. 


45  per  cent. 
51 

;30         „ 
34 


W.  D.  H. 

Proteids  of  Cerebrospinal  Fluid.  By  W.  D.  Halliburton  (Pwc. 
Physiol.  Soc.<,  1887,  14). — A  few  specimens  of  fluids  obtained  from 
meningocoeles  and  from  cases  of  chronic  bydrocephHlus  were  examined. 
It  was  found  that  all  the  proteids  were  precipitable  by  saturation  with 
magnesium  sulphate.  Serum  albumin  was  therefore  absent.  The 
precipitate  was  redissolved  and  found  to  consist  of  a  small  quantity 
of  serum  globulin,  but  the  gr-eater  part  consisted  of  proto-albumose. 
In  one  case,  a  variety  of  albumose  was  present,  which  was  not  pre- 
cipitable by  magnesium  sulphate  or  sodium  chloride  (deutero-albumose). 
In  cases  of  acute  hydrocephalus,  the  total  quantity  of  proteids  in  the 
cerebrospinal  fluid  was  gi'eater  than  normal,  and  the  fluid  contained 
serum  albumin  as  well  as  serum  globulin  and  albumose.  The  question 
as  to  whether  a  proteolytic  ferment  exists  in  the  fluid  has  not  as  yet 
been  investigated.  A  number  of  specimens  of  hydrocele,  pericardial, 
peritoneal  and  pleuritic  fluids  were  also  examined  for  albumoses,  but 
with  negative  results.  Several  specimens  of  human  blood,  and  the 
blood  of  other  mammalian  animals  were  also  examined,  but  no 
albumose  was  found  in  any  of  them. 

This  peculiarity  of  the  proteids  of  cerebrospinal  fluid,  together 
with  the  previously  known  facts  of  the  existence  of  a  substance  in  it 
which  reduces  alkaline  solutions  of  cupric  hydrate,  and  of  the 
excess  of  potassium  over  sodium  salts  in  the  fluid,  shows  that  effusions 
into  the  cerebrospinal  cavity  diflier  considerably  from  the  other  so- 
called  serous  effusions.  W.  D.  H. 

Therapeutic  Action  of  Colchicine.  By  A.  Mairet  and  Com- 
BEMALE  {Compt.  rend.,  104,  515 — 517). — Experiments  on  men,  dogs, 
and  cats  show  that  colchicine  acts  either  as  a  diuretic  or  a  purgative 
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according  to  the  dose  administered,  and  acts  by  irritating  tlie  kidneys 
and  digestive  canal.  The  effects  are  the  same  whether  the  drug  is 
administered  hypodermically  or  by  ingestion,  but  the  action  is  more 
rapid  in  the  former  case,  and  the  effects  are  produced  by  smaller 
doses.  Man  is  three  times  more  sensitive  to  its  action  than  are  cats 
and  dogs.  A  dose  of  2  to  3  mgrms.  is  sufficient  to  produce  the 
diuretic,  and  5  mgrms.  to  produce  the  purgative  action.  Colchicine 
increases  the  excretions  and  produces  congestion  at  the  articulations  and 
in  the  bony  cartilage.  Its  tendency  to  accumulate  in  the  organism, 
and  its  great  toxic  power,  make  it  essential  to  use  the  greatest  care 
in  administering  it.  C.  H.  B. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Changes  Induced  in  Water  by  the  Development  of  Bacteria. 

By  T.  Leone  (Gazzetta,  16,  505—511). — The  author  has  already 
demonstrated  that  the  number  of  micro-organisms,  in  a  typically 
pure  water,  such  as  the  Maugfall  near  Munich,  although  at  first  small, 
yet  on  standing  gradually  increase  to  a  maximum,  and  afterwards 
rapidly  decrease.  The  development  of  bacteria  induces  certain  chemical 
changes  in  the  water ;  thus  ihe  quantity  of  oxidisable  organic  matter 
gradually  decreases,  whilst  the  proportion  of  ammonia  increases  to  a 
maximum,  and  then  decreases  owing  to  its  oxidation  into  nitrites  and 
nitrates  ;  on  this  account,  the  time  which  elapses  between  the  taking 
of  a  sample  and  its  analysis  is  an  important  factor.  The  consequent 
changes  are  divisible  roughly  into  two  distinct  periods  :  the  first,  in 
which  the  organic  matter  is  decomposed  with  production  of  ammonia; 
and  the  second,  in  which  this  is  subsequently  oxidised.  It  is  further 
shown,  on  the  other  hand,  that  certain  micro-organisms  seem  to  act 
as  reducing  agents,  reconverting  the  nitrates  into  ammonia,  and  even 
the  same  organisms,  according  to  the  conditions,  may  have  either  an 
oxidising  or  a  reducing  function.  In  the  first  phase,  when  the 
nutritive  matter  is  readily  oxidisable  and  assimilated,  the  micro- 
organisms thrive  at  its  expense,  the  process  of  nitrification  being 
materially  assisted  by  atmospheric  oxygen ;  in  the  second  phase,  on 
the  other  hand,  the  necessary  oxygen  is  derived  from  the  nitrates  ; 
thus  a  change,  seemingly  of  reduction,  is  induced.  V.  H.  V. 

Formation  of  Albumin  in  Plants.  By  A.  Emmerling  (Landw. 
VerstLch%-Stat.j  1887,  1 — 180). — This  long  paper  is  a  report  of  a  series 
of  experiments  made  by  the  author  in  order  to  determine  the  locality  in 
which,  and  the  mode  by  which,  vegetable  albumin  is  formed  :  they 
are  a  continuation  of  previous  experiments  of  his  own,  and  a  kind  of 
test  of  those  made  by  Keliner,  Schultze,  Hornberger,  and  others, 
abstracts  of  whose  researches  will  be  foand  in  this  Journal,  18/9 
819  ;  1880,  279,  493,  731 ;  1883,  491 ;  1885,  1087. 
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Observers  have  adopted  two  hypotheses  to  account  for  the  pheno- 
mena of  the  production  of  amido-cora pounds  in  plants.  One  that 
they  are  formed  synthetically  in  the  plant  from  inoroi-anic  nitrogenous 
matter  and  organic  substances  brought  into  contact  with  it ;  the 
second,  that  they  are  formed  from  the  decomposition  of  albumin 
already  existing  in  the  plant. 

Growing  plants  are  rich  in  amido-acids,  the  quantity  diminishes  as 
the  plants  grow  older,  and  young  cells  cease  to  be  produced,  the 
amides  being  specially  their  nutriment.  Schultze  (Abstr.,  1883,  493) 
thinks  that  there  is  a  constant  process  of  decomposition  and  refor- 
mation. Hornberger,  in  his  studies  on  the  growth  of  the  maize  plant 
(Abstr.,  1883.  491),  and  on  that  of  Sinapis  alba  (Abstr.,  1885,  1087) 
has  thrown  very  great  light  on  the  subject;  he  is  of  the  opinion  that 
amido-compounds  are  formed  according  to  the  first  hypothesis,  but 
does  not  indicate  the  locality  of  their  production. 

The  results  of  the  author's  experiments  are  given  in  tables  which 
cover  46  pages.  The  plants  used  were  the  common  bean,  and  the  esti- 
mations comprised — total  dry  substance,  total  nitrogen,  nitrogenous 
combinations  soluble  in  aqueous  potash,  nitrogen  existing  as  legumin, 
albumin,  ammonia,  amido-acids,  amides,  carbamides,  and  nitrates 
respectively,  snlphur  as  sulphuric  acid,  and  in  organic  combination. 

Theie  is  an  intimate  and  striking  connection  between  the  develop- 
ment of  the  leaves  and  the  fruit  of  plants;  when  the  leaf  is  growing, 
the  production  of  nutrient  matter  is  very  active,  but  it  is  consumed 
by  the  leaf  itself.  When  it  has  ceased  growing,  the  same  active 
production  continues,  but  it  is  for  the  benefit  of  the  seed  or  fruit, 
which  only  develops  when  the  leaf  is  fully  formed  ;  the  author  believes 
that  the  leaf  is  the  principal  centre  of  albumin  formation  from  whence 
it  is  diffused  throughout  the  plant,  the  roots  and  stems  playing  a 
subordinate  part  in  the  process.  In  all  parts  of  the  plant,  amido- 
acids  are  found,  and  it  would  seem  that  there  are  several  centres  of 
production. 

The  formation  of  new  cellular  matter  in  the  first  case  is  at  the  cost 
of  the  nitrogen  stored  in  the  seeds,  and  as  the  plant  grows  the 
quantity  contained  in  the  stem  and  roots  sensibly  diminishes. 

The  results  of  researches  hitherto  made  are  not  decisive,  however, 
although  the  author  believes  that  the  weight  of  probability  is  in  favour 
of  the  synthesis  of  amido-compounds  from  inorganic  and  organic  nitro- 
genous matter ;  he  considers  the  difficulties  of  the  alternate  hypothesis 
too  great,  as  it  requires  a  regressive  metamorphosis  in  presence  of  a 
most  active  production  of  the  very  matter  which  is  being  decomposed. 
The  question,  however,  must  still  be  considered  an  open  one,  as  in 
recent  experiments  of  Borodin  and  Schultze  they  observed  that  on 
many  occasions  cut  plants  placed  in  water  for  some  time  produced  con- 
siderable quantities  of  asparagine  and  other  amido-compounds  which 
arise  from  the  decomposition  of  albumin.  J.  F. 

American  Barley.  By  C.  Richardson  (Amer.  Chem.  J.,  9,  16 — 
22).  Miircker  found  that  the  finest  grain  contained  not  more  than 
8  per  cent,  of  albuminoids,  and  consisted  of  at  least  80  per  cent, 
mealy  kernels.     Of  12  topical  specimens  of  the  Canadian  crop,  none 
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were  below  9  per  cent,  of  albuminoids,  the  average  bein^  9*83,  and 
only  6  contained  60  per  cent.  of.  kernels  mealy  or  half  mealy  in 
structure.  The  average  amount  of  albuminoids  in  the  barley  of  the 
United  States,  11-50  per  cent.,  is  still  higher.  The  average  of  127 
specimens  from  all  parts  of  the  world  is  given  by  Koenig  as  11*14  per 
cent.  Winter  grown  barley  contains  less  albuminoids  than  spring- 
grown,  namely,  10*05  as  against  11*42  percent.  H.  B. 

Destruction  of  the  Nematoids  of  Beetroot.  By  A.  Girard 
(Compt.  rend.,  104,  585 — 587). — When  the  nematoids  have  not  been 
long  established  and  the  area  infected  is  limited,  carbon  bisulphide  is 
an  efficacious  remedy,  but  must  be  applied  in  considerable  quantity. 
Very  satisfactory  results  were  obtained  by  injecting  it  into  the  soil  at 
a  depth  of  0*25  metre  in  the  proportion  of  300  grams  per  metre. 
Potassium  thiocarbonate  is  of  very  little  value  as  a  remedy. 

C.  H.  B. 

Direct  Absorption  of  Free  Nitrogen  from  the  Atmosphere  by- 
Vegetable  Soils  -which  are  Supporting  Vegetation.  By  Ber- 
THELOT  (Compt.  rend.,  104,  625 — 630). — The  experiments  were  made 
with  soils  in  which  Amarantus  'pyramidalis  was  being  grown.  The 
nitrogen  in  the  soil  and  in  the  roots  of  the  plants  were  estimated  at 
the  outset,  and  the  nitrogen  existing  in  the  rain-water  and  the 
ammonia  in  the  atmosphere  during  the  course  of  the  experiments 
were  also  determined.  The  nitrogen  in  the  water  which  drained  from 
the  soil  was  estimated,  and  at  the  close  of  the  experiments  the 
nitrogen  existing  in  the  plants  and  in  the  soil  was  determined.  In 
all  cases  there  was  a  very  decided  gain  of  nitrogen,  which  could  only 
have  been  derived  from  the  gaseous  nitrogen  of  the  atmosphere. 

The  increase  of  nitrogen  whilst  the  soil  is  supporting  vegetation  is 
less  than  in  the  case  of  the  same  soil  on  which  nothing  is  being 
grown.  The  plants  consume  a  considerable  part  of  the  nitrogen,  and 
it  would  seem  that  the  life  of  higher  plants  like  that  of  higher 
animals  causes  an  incessant  loss  of  combined  nitrogen.  Further 
experiments  are,  however,  required  before  this  last  conclusion  can  be 
regarded  as  placed  beyond  doubt.  C.  H.  B. 

Incompatibility  of  Nitrates  and   Superphosphates.    By  A. 

Andouard  (Compt.  rend.,  104,  583 — 585). — Mixtures  of  nitrates  with 
superphosphates  very  rapidly  lose  their  nitric  nitrogen  in  the  form  of 
nitrogen  oxides,  and  therefore  still  more  rapidly  when  exposed  on  the 
surface  of  the  soil  to  direct  solar  radiation.  At  the  same  time,  there 
is  some  loss  of  organic  nitrogen,  and  if  the  manure  also  contains 
ammonium  salts  there  is  likewise  a  loss  of  ammoniacal  nitrogen. 

C.  H.  B. 
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Behaviour  of  Alkaline  Solutions  of  Phenolphthalein  in  the 
Presence  of  Alcohol.  By  H.  N.  Draper  and  C.  Draper  (Chem. 
News,  55,  133 — 134;  143 — 144). — The  authors  have  investigated  the 
conditions  influencing  the  decolorisation  of  slightly  alkaline  solutions 
of  phenolphthalein  by  the  addition  of  alcohol  ;  it  would  appear 
that  dissolved  carbonic  acid  is  in  the  main  the  cause  of  the  pheno- 
menon. D.  A.  L. 

Apparatus  for  Estimating  Hydrogen  in  the  Presence  of 
Methane.  By  F.  Hoppe-Seyler  (Zeit.  physiol.  Chem.,  11,  257—267). 
— This  is  a  modification  (figured)  of  Winkler's  apparatus,  in  which 
(1)  the  mixture  of  gases  is  collected  over  mercury  ;  (2)  the  portion  of 
gas  which  has  been  freed  from  hydrosren  by  the  action  of  palladium 
is  transferred  without  loss  to  a  eudiometer  for  further  investigation. 
After  this,  the  apparatus  is  ready  for  a  fresh  analysis. 

W.  D.  H. 

New  Method  of  Standardising  Iodine  Solutions  and  of  Esti- 
mating Sulphurous  Acid  in  the  Presence  of  Thiosulphuric 
Acid.  By  W.  Kalmann  (Ber.,  20,  568— 570).— If  sodium  sulphite  is 
employed  instead  of  hydrogen  sulphide  in  titrating  iodine  solutions 
(Abstr.,  1886,  579),  the  objections  to  the  method  arising  from  the  use 
of  the  gas  and  the  deposition  of  finely  divided  sulphur  are  removed. 
The  sodium  sulphite  must  be  free  from  sodium  hydrogen  sulphite  and 
from  sodium  carbonate,  and  a  solution  containing  15  grams  in  the 
litre  is  a  convenient  strength  to  employ.  This  is  added  to  the  iodine 
solution  until  it  is  just  decolorised,  and  the  hydriodic  acid  formed  is 
titrated  with  decinormal  soda,  methyl-orange  being  used  as  an  indi- 
cator. 

Sodium  sulphite  may  be  estimated  in  the  presence  of  sodium  thio- 
sulphate,  by  titrating  with  -^-^  normal  iodine,  inasmuch  as  sodium 
iodide  results  from  its  action  on  the  latter ;  so  that  the  amount  of 
hydriodic  acid  formed,  titrated  as  above,  is  a  measure  of  the  sodium 
sulphite  present.  W.  P.  W. 

Volumetric  Estimation  of  Sulphides.  By  F.  Weil  (Ber.,  20, 
695— 697).— A  reply  to  Friedheim's  criticism  (this  vol.,  p.  396)  of  the 
author's  method  for  determining  hydrogen  sulphide  in  sulphides 
which  are  decomposed  by  hydrochloric  or  sulphuric  acid  (Abstr., 
1886,  918).  Analyses  of  stibnite  were  made  in  the  following  way  : 
the  finely  powdered  mineral,  wrapped  in  filter-paper,  was  put  into  a 
flask  with  50  c.c.  of  hydrochloric  acid,  heated  in  a  sand-bath,  and  the 
evolved  hydrogen  sulphide  passed  into  50  c.c.  of  a  modified  Fehling 
solution,  which  was  diluted  with  about  100  c.c.  of  distilled  water  con- 
taining 7  to  8  grams  of  soda;  the  filtered  solution  was  made  up  to 
300  c.c,   and  a  portion  (25  c.c.)  treated  with  60  to  70  c.c.  of  hydro- 


ANALYTICAL  CHEMISTRY.  619 

chloric   acid,    and   titrated   with   stannous   chloride.       The  numbers 
obtained  in  these  analyses  were:  S  =  28"38,  28"18,  and 28*59  per  cent. 

N.  H.  M. 
Manganese  in  Steel  and  Iron.  By  H.  C.  Babbitt  (Amer.  Chem. 
J.,  9,  58 — 60). — The  method  is  as  follows  :  5  grams  of  the  sample  is 
dissolved  in  50  c.c.  of  nitric  acid  (1"20  sp.  gr.)  and  1  to  2  grams  of  red 
lead  added  together  with  about  an  equal  bulk  of  hot  water,  when  it  may 
be  boiled  for  some  minutes.  After  a  time,  the  liquid  is  decanted, 
and  the  residue  boiled  with  fresh  portions  of  hot  dilute  nitric  acid  (20 
to  25  per  cent.)  so  long  as  the  decanted  liquid  is  coloured  by  the  per- 
manganate formed.  The  united  liquids  are  filtered  through  asbestos 
and  the  permanganate  determined  as  usual.  The  presence  of  lead 
nitrate  does  not  interfere,  and  the  results  obtained  are  very  satisfac- 
tory. H.  B. 

Decomposition  of  Chrome  Iron  Ore.  By  E.  Donath  (Dingl 
polyt.  J.,  263,  245). — The  finely  pulverised  ore  is  mixed  with  five 
times  its  weight  of  barium  dioxide  and  heated  for  half-an-hour  in  a 
porcelain  crucible  over  a  Bunsen  burner.  A  greeuish-yellow  mass 
results,  which  is  completely  soluble  in  cold  water  acidified  with  hydro- 
chloric acid.  The  solution  contains  the  whole  of  the  chromium  in  the 
form  of  chromic  acid.  D.  B. 

Bacteriological  Examination  of  Water.  By  C.  W.  Folkard 
(Chem.  News  J  55,  124 — 125). — A  bent  tube  drawn  out  at  one  end 
and  of  1  c.c.  capacity  is  adapted  by  a  cotton-wool  plug  to  a  test-tube 
containing  the  nutrient  jelly ;  the  whole  being  then  sterilised.  The 
sealed  capillary  end  of  the  bent  tube  is  then  passed  through  a  hole  in 
the  wall  of  an  india-rubber  tube  through  which  the  Water  to  be 
examined  is  running  under  slight  pressure,  the  point  is  broken,  and  as 
soon  as  the  bent  tube  is  filled,  it  is  withdrawn,  the  point  sealed  in 
a  flame  and  the  water  transferred  to  the  test-tube  by  shaking. 

A.  J.  G. 

Determination  of  Organic  Carbon  and  Nitrogen  in  Waters. 
By  C.  A.  BuRGHARDT  (Chem.  Neius,  55,  121 — 123). — 250  c.c.  of  the 
water  is  mixed  with  lUO  c.c.  of  a  staudarised  solution  containing  about 
10  grams  of  chromic  acid  per  litre,  and  10  c.c.  of  strong  sulphuric 
acid.  The  mixture  is  boiled  for  -J  hour,  diluted  to  1000  c.c,  and  the 
excess  of  chromic  acid  titrated  in  100  c.c.  by  means  of  standard 
ferrous  sulphate  solution ;  from  these  data,  the  carbon  is  calculated. 
For  the  nitrogen  determination,  part  of  the  oxidised  solution  is  treated 
with  soda  and  distilled,  the  ammonia  being  collected  in  a  receiver 
containing  acidified  water.  The  method,  although  only  in  a  pre- 
liminary stage,  appears  to  work  well.  D.  A.  L. 

Decolorising  Power  of  Bone-black.  By  G.  Laube  (Arch.  Pharm. 
[3],  25,  133). — Good  animal  charcoal,  from  which  defective  pieces 
have  been  rejected,  is  powdered,  dried  at  110°,  and  preserved  as 
"  normal  charcoal."  50 — 100  grams  of  caramel  (as  obtained  from 
liqueur  manufacturers)  is  dissolved  in  an  equal  quantity  of  water, 
100  c.c.  of  alcohol  is  adddd,  and  the  volume  is  made  up  to  a  litre  ; 
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after  standing  some  days  the  liquid  is  filtered  and  marked  "  normal 
colour."  5  grams  of  the  normal  charcoal  is  heated  to  boiling  with  200  c.c. 
of  water  ;  10  c.c.  of  the  normal  colour  is  added,  and  after  10  minutes' 
gentle  boiling  in  a  reflux  apparatus,  the  liquid  is  filtered  through  a 
double-folded  filter.  200  c.c.  of  water  is  now  measured  off  and  normal 
colour  is  added  from  a  pipette  until  the  tint  is  the  same  as  that  of  the 
filtrate.  If,  for  example,  2*1  c.c.  of  normal  colour  is  required,'  the  char- 
coal is  equivalent  to  10 — 2*1  c.c.  =  7*9  c.c.  Any  other  sample  of  char- 
coal can  now  be  compared  with  the  normal  charcoal.  If  a  sample 
indicates  5'5  c.c.  of  the  normal  colour,  its  decolorising  power  in  com- 
parison with  the  normal  charcoal  will  be  70  per  cent.  J.  T. 

Quantitative  Estimation  of  Wood  in  Paper.  By  C.  Wukster 
(Ber.,  20,  808 — 810). — Inasmuch  as  crude  wood  shavings  have  been 
introduced  into  the  paper  manufacture,  and  the  paper  prepared 
from  them  turns  after  some  time  yellow  and  then  brown,  and  finally 
becomes  unsightly,  an  estimation  of  the  proportion  of  wood  present 
becomes  desirable. 

Dimethylparaphenylenediamine  imparts  a  magenta  coloration  to 
paper  containing  wood,  but  no  change  is  produced  with  paper  pre- 
pared from  linen  or  cotton  fibre.  In  order  to  make  this  change 
quantitative,  the  paper  to  be  examined  is  moistened,  tested  with  the 
reagent,  and  the  tint  given  is  compared  with  those  of  standard  papers 
tinted  and  arranged  according  to  scale.  As  then  the  oxidation  of  the 
dimethylparaphenylenediamine  to  the  red  dye-stuff  is  quantita.'ve, 
these  standard  papers  can  be  prepared  and  estimated  by  some  titrattd 
oxidising  solution,  such  as  iodine.  A  few  such  estimations  are  give.i 
as  examples.  V.  H.  V. 

Investigation  of  Acetyl- compounds ;  New  Method  for  the 
Analysis  of  Fats.  By  R.  Benedikt  and  F.  Ulzer  (Monatsh.  Chem., 
8,  41 — 48). — The  authors  use  a  modification  of  Kottstofer's  process 
for  the  determination  of  the  saponification  value  of  fats.  The  process 
is  carried  out  by  boiling  the  acetyl-compouuds  with  strong  standard 
alcoholic  potash  for  15  minutes,  the  excess  of  potash  is  then  titrated 
with  standard  hydrochloric  acid,  about  half  normal.  The  amount  of 
potash  required  for  the  decomposition  is  expressed  as  the  "  saponifi- 
cation-value,"  that  is,  the  number  of  milligrams  of  potassium  hy- 
droxide required  for  the  saponification  of  1  gram  of  the  acetyl-com- 
pound.  If  the  substance  under  investigation  is  an  acid,  a  portion  of 
the  potash  is  used  up  in  neutralising  the  acid  ;  in  such  cases  the 
"  saponification-value  "  is  the  sum  of  the  "  acid- value  "  and  "  acetyl- 
value."  The  former  must  be  determined  by  a  separate  titration  with 
standard  potash.  This  method  is  applied  to  the  determination  of  the 
molecular  weights  of  the  higher  fatty  alcohols  and  hydroxy-acids  ;  the 
substances  are  first  converted  into  acetyl-derivatives  and  then  saponi- 
fied as  above.  The  authors  have  also  applied  the  method  to  the  exa- 
mination of  fats,  and  state  that  where  the  fats  principally  contain 
hydroxy-acids,  it  is  possible  to  identify  the  acid  and  in  some  cases  to 
detect  adulterations,  both  qualitatively  and  quantitatively.     The  fat 
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is  first  saponified  to  obtain  the  fatty  acid,  and  this  is  then  treated  as 
above.  G.  H.  M. 

Analysis  of  Fats.  By  B.  Rose  (Chem.  Centr.,  1887,  234).— In 
order  to  avoid  the  imperfections  of  the  methods  of  Oudemans  (/.  pr. 
Chem.,  96,  407)  and  Kremel  {Pharm.  Centr.,  5,  337),  for  determining 
acids  of  the  oleic  and  linoleic  series  in  presence  of  solid  fatty  acids, 
the  author  has  studied  the  action  of  lead  oxide  on  mixtures  of  these 
acids  in  ethereal  solution.  At  the  boiling  point  of  ether,  an  excess  of 
lead  oxide  rapidly  neutralises  the  acids  and  even  partially  converts 
the  liquid  acids  into  basic  salts,  which  remain  with  the  insoluble  lead 
stearate  and  palmitate.  The  amount  of  basic  salt  formed  increases 
with  the  time.  At  ordinary  temperatures,  however,  no  basic  salt  is 
formed,  even  during  a  contact  of  some  weeks  ;  whilst  the  presence  of 
the  solid  fatty  acids  does  not  hinder  the  complete  neutralisation  of  the 
oleic  acid  by  the  lead  oxide.  The  soluble  lead  oleate  can,  therefore, 
be  accurately  separated  and  determined.  M.   J.  S. 

Examination  of  Butter  Colours.  By  H.  B.  Cornwall  (Chem. 
News,  55,  49). — The  solution  of  fat  in  ether  is  shaken  with  a  solution 
of  potash  or  soda  of  such  dilution  as  to  be  only  just  alkaline  when 
separated  from  the  fatty  layer  alter  a  few  hours.  Annatto  and  saffron 
may  be  looked  for  in  this  extract.  With  sulphuric  acid,  annatto 
strikes  first  a  blue  or  violet-blue,  then  a  green,  and  finally  brownish 
or  somewhat  violet  colour.  These  changes  of  colour  are  important, 
as  pure  butters  have  been  known  to  give  a  green  coloration,  but 
always  without  the  preceding  blue.  Turmeric  is  easily  recognised 
by  the  action  of  the  alkaline  solution.  D.  A.  L. 

Estimation  of  Uric  Acid  by  Potassium  Permanganate.  By 
C.  Blarez  and  G.  Deniges  (Gompt.  rend.,  104,  789— 790).— If  the 
solution  of  uric  acid  is  too  strong,  the  action  of  potassium  perman- 
ganate varies  with  the  strength  of  the  solution  and  the  proportion  of 
tree  acid. 

If  the  solution  contains  not  more  than  1  gram  of  uric  acid  in  8000 
c.c.  the  action  of  the  permanganate  is  regular  and  is  independent  of 
the  degree  of  dilution  and  the  proportion  of  free  acid.  1  c.c.  of 
decinormal  permanganate  is  equivalent  to  0*0074  gram  of  uric  acid. 
The  results  are  the  same  in  hot  solutions  as  in  cold.  The  quantity  of 
nric  acid  should  not  exceed  0*1  gram,  and  the  quantity  of  free 
sulphuric  acid  should  be  about  3"5  grams.  The  amount  of  perman- 
ganate required  to  produce  the  end  reaction  with  the  same  volume  of 
water  containing  the  same  quantity  of  free  acid  should  be  subtracted. 

C.  H.  B. 

Volumetric  Estimation  of  Acids  in  Salts  of  the  Alkaloids. 

By  P.  C.  Plugge  (Arch.  Fharm.  [3],  25,  45 — 59). — By  using  litmus 
as  indicator,  the  acids  in  narcotiue,  papaverine,  and  narceine  salts 
can  be  directly  titrated  with  standard  soda  solution,  and  in  this 
respect  these  feeble  bases  differ  from  the  strong  opium  bases.  Equally 
good   results  are  obtained  with  phenolphthalein    as   indicator.      In 
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general,  the  salts  of  the  alkaloids  can  be  titrated  directly  with  phenol- 
phthale'in  as  indicator,  excepting  the  salts  of  the  volatile  bases,  conine 
and  nicotine.  In  the  cases  of  brucine,  morphine,  and  theba'ine,  how- 
ever, a  red  coloration  makes  its  appearance  before  the  end  of  the  reac- 
tion, but  a  little  experience  surmounts  this  difficulty.  In  solutions  of 
alkaloid  salts  (excepting  those  of  the  feeble  bases),  the  amount  of 
free  acid  can  be  determined  by  titration  with  litmus,  and  the  total 
quantity  of  acid  by  titrating  with  phenolphthalein.  The  difference 
gives  the  quantity  of  acid  combined  with  the  alkaloid,  and  from  this 
the  amount  of  alkaloid  can  be  calculated.  Sundry  examples  of  the 
application  of  the  foregoing  principles  are  given,  in  which  the  purity 
or  otherwise  of  various  compounds  is  determined.  J.  T. 

Assay  of  Opium.  By  —  Adrian  and  E.  Gtallois  (/.  Pharm.  [5], 
15,  193 — 197). — In  1867,  Guilbermond  proposed  to  estimate  the  mor- 
phine in  an  aliquot  part  of  the  extract  obtained  from  the  opium. 
More  recently  Doux  proposed  to  modify  Regnault's  process  in  the 
same  direction.  He  treats  50  grams  of  opium  with  200  c.c.  of  alcohol 
at  70°,  and  takes  105  c.c.  of  the  filtrate  as  representing  accurately 
25  grams  of  opium.  The  authors  hold  that  to  arrive  at  accurate  and 
comparable  results,  it  is  indispensable  to  take  into  account,  in  every 
case,  the  amount  of  water  and  of  soluble  constituents  contained  in  the 
opium.  They  consider  the  opium  as  being  composed  of  water,  material 
soluble  in  alcohol  at  70°,  and  insoluble  residue.  The  sample  for  assay 
is  pounded  in  a  mortar ;  5  grams  is  extracted  with  50  c.c.  of  alcohol 
at  70°,  with  which  it  is  kept  in  contact  for  12  hours ;  the  residue  is 
then  filtered  off,  dried,  and  weighed  on  a  tared  filter.  The  loss  gives 
the  amount  of  water  and  soluble  matter,  and  the  amount  contained  in 
the  portion  taken  for  the  morphine  estimation  is  of  course  deduced. 
50  grams  of  the  sample  is  placed  in  a  tared  and  stoppered  flask  with 
a  wide  neck,  treated  with  200  grams  of  alcohol  at  70*^,  placed  in  a 
bath  of  25 — 30°,  and  frequently  agitated.  When  the  estimation  of 
water  and  soluble  constituents  is  finished,  the  flask  is  carefully 
weighed,  and  alcohol  is  added  to  make  up  the  liquid  contents  of  the 
flask  exactly  to  250  grams.  After  filtering,  200  grams  of  this  liquid 
exactly  contain  the  morphine  from  40  grams  of  opium  ;  this  morphine 
is  precipitated  by  ammonia,  washed  with  alcohol  at  40°,  dried,  treated 
with  chloroform,  and  dried  again  as  in  Kegnault's  process,  but  taking 
care  to  wait  36  hours  before  collecting  the  deposit.  The  method 
requires  somewhat  more  time  than  Regnault's,  but  it  has  the  advan- 
tage of  being  applicable  to  all  opiums  whatever  their  composition, 
and  it  gives  exact  results.  J.  T. 

Estimation  of  Morphine  in  Opium  and  its  Preparations. 

By  O.  ScHLiCKUM  (Arch.  Fharm.  [3],  25,  13 — 32). — The  method 
recommended  is  founded  on  that  proposed  by  Dietrich,  and  depends 
on  the  fact  that  if  a  not  too  concentrated  solution  of  morphine  salts  is 
mixed  with  a  slight  excess  of  ammonia  and  half  its  weight  of  alcohol, 
and  is  boiled  down  to  one-half  the  volume  of  the  mixture,  no  pre- 
cipitation of  morphine  follows  when  the  original  volume  of  solution 
is   made  up  by  adding  water.     The  perfectly  neutral  solution  thus 
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obtained  remains  quite  clear  and  free  from  morpliine  crystals.  For 
opium,  3  grams  is  frequently  shaken  with  a  mixture  of  15  grams 
dilute  alcohol  and  15  grams  water  and  digested  during  12  hours. 
The  filtrate  is  made  faintly  alkaline  with  ammonia,  and  evaporated  to 
half  its  volume.  The  solution  is  made  up  to  its  original  weight  and 
filtered.  21'25  grams  of  this  filtrate  is  treated  with  5  grams  of  ether 
and  0*4  of  gram  ammonia,  and  shaken  round  occasionally  during  five  or 
six  hours.  The  ethereal  layer  is  taken  off  with  a  pipette  and  passed 
through  two  equal  filters,  on  which  the  morphine  is  collected  and 
washed  twice  with  2  c.c.  of  water  each  time.  After  drying  at  100°, 
the  morphine  is  weighed,  one  paper  serving  as  tare.  Of  opium 
extract,  1*5  grams  is  treated  with  10*5  ^rams  of  dilute  alcohol,  and 
10;5  grams  of  water  without  heat,  and  filtered.  The  weighed  filtrate 
rendered  slightly  alkaline  by  ammonia  is  boiled  down  to  one-half, 
made  up  to  its  original  weight  with  water,  and  filtered.  15  grams  of 
the  filtrate  is  treated  with  ether  and  ammonia  as  above.  Of  Tinctura 
opii  simplex  or  crocata,  25  grams  is  taken,  made  slightly  alkaline  with 
ammonia,  and  treated  as  above.  J.  T. 

Estimation  of  Cinchonidine  in  Quinine  Sulphate.     By  L. 

ScHAFEE  (Arch.  Pharm.  [3],  25,  64 — 72). — After  reviewing  several 
methods,  the  author  gives  one  for  estimating  1  per  cent,  or  less  of 
cinchonidine  in  quinine  sulphate,  based  on  the  extremely  slight  solu- 
bility of  quinine  oxalate  in  water  in  presence  of  a  small  excess  of 
potassium  oxalate,  and  the  relatively  easy  solubility  of  cinchonidine 
oxalate  in  such  a  solution.  2  grams  of  quinine  sulphate  is  dissolved 
in  a  small  tared  flask  in  55  c.c.  of  boiling  water,  and  0*5  gram  of 
neutral,  crystallised  potassium  oxalate  in  5  c.c.  of  water  is  added.  The 
liquid  is  made  up  to  625  grams  and  cooled  for  half  an  hour  in  water 
at  20°,  with  occasional  shaking  to  and  fro,  and  then  filtered  If  on 
the  addition  of  one  drop  of  officinal  aqueous  soda  to  the  filtrate  no 
turbidity  appears,  the  quinine  sulphate  contains  less  than  1  per  cent, 
of  cinchonidine  sulphate.  In  the  presence  of  1  per  cent,  of  the 
latter  salt,  a  turbidity  or  a  precipitate  of  cinchonidine  appears. 
Quantitatively,  5  grams  of  quinine  sulphate  is  taken,  and  an  aliquot 
part  of  the  filtrate  is  treated  with  aqueous  soda ;  the  cinchonidine  is 
collected.  Since  a  certain  amount  of  cinchonidine  remains  in  solu- 
tion, and  a  little  also  goes  down  with  the  quinine  oxalate,  it  is  neces- 
sary to  apply  a  slight  correction  to  the  amount  found.  Numerous 
experiments  show  that  this  correction  should  be  0'04  gram  cin- 
chonidine for  each  100  c.c.  of  solution  originally  taken.  Further, 
if  more  than  4  per  cent,  of  cinchonidine  is  present,  a  more  dilute 
solution  should  be  employed,  as  the  process  is  expressly  intended  for 
small  quantities  only.  The  test  also  indicates  small  quantities  of 
quinidine  and  cinchonine  sulphate  when  present;  indeed,  the  con- 
ditions are  more  favourable  in  the  case  of  these  compounds,  as  they 
are  not  carried  down  by  the  oxalate  precipitate.  J.  T. 

Testing  Quinine  Sulphate.  By  0.  Schlickum  (Arch.  Pharm.  [3], 
25,  128 — 129).— Employing  De  Vrij's  chromate  method  (this  vol., 
p.  404),  the  author  finds  that  not  only  quinine  but  also  cinchonine 
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forms  a  cTiromate  soluble  in  2000  parts  of  water  at  moderate  tempera- 
tures, whilst  quinidine  and  cinchonidine  chromates  are  much  more 
soluble  ill  water.  On  precipitating  a  quinine  solution  by  means  of 
normal  potassium  chromate,  and  allowing  it  to  remain  four  or  more 
hours,  the  filtrate  remains  unchanged  on  the  addition  of  soda  if  the 
quinine  salt  is  pure.  If  the  quinine  salt  contains  cinchonine,  quini- 
dine, or  cinchonidine  in  not  too  minute  traces,  the  soda  produces  a 
turbidity  either  at  once  or  after  some  time.  The  method  detects 
cinchonine  sulphate  to  |  per  cent.,  and  cinchonidine  or  quinidine 
sulphate  to  1  per  cent.  In  testing  other  neutral  quinine  salts  it  is 
not  necessary  to  convert  them  into  sulphate.  Acid  quinine  salts 
require  conversion  into  neutral  ones,  say  by  evaporation  to  dryness 
with  ammonia.  J.  T. 

Colour  Reactions  of  Picric  Acid  and  Dinitrocresol  (Victoria- 
yellow).  By  H.  Fleck  (Chew.  Gentr.,  1887,  99). — When  solutions 
of  these  substances  are  evaporated  in  a  porcelain  dish,  and  the  residue 
moistened  with  a  little  10  per  cent,  hydrochloric  acid,  a  small  piece  of 
pure  zinc  added,  and  the  dish  allowed  to  remain  for  some  hours 
without  warminp;,  a  fine  blue  colour  is  developed  in  the  case  of  picric 
acid  and  a  bright  blood-red  with  dinitrocresol.  These  reactions  are 
useful  for  examining  artificially-coloured  farinaceous  foods,  the  alco- 
holic extract  of  which  should  be  employed.  G.  H.  M. 

Determination  of  Tannin  in  Sumach.  By  J.  Macagno  (Chem. 
Centr.,  1887,  125). — The  author  has  compared  Lowenthal's  method 
for  the  determination  of  tannin  with  those  of  Davy  and  Grerland.  He 
finds  that  Davy's  method,  which  consists  in  precipitating  the  tannin 
with  gelatin,  drying,  and  weighing  the  precipitate,  and  multiplying 
the  weight  by  the  factor  0*4,  gives  results  both  with  pure  tannin  and 
also  with  sumach  which  stand  in  the  ratio  to  results  obtained  by 
Lowenthal's  method  as  53"34 :  100 ;  whilst  Gerland's  method  (pre- 
cipitation of  the  tannin  with  tartar  emetic  solution  in  the  presence  of 
ammonium  chloride  ;  the  reagent  is  prepared  by  dissolving  2"611  grams 
dry  tartar  emetic  in  a  litre  of  water,  1  c.c.  equals  0*005  gram  tannin) 
gives  results  which,  when  compared  with  Lowenthal's  method,  stand 
in  the  ratio  of  2  :  3.  G.  H.  M. 
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Absorption-spectrum  of  Liquid  Oxygen  and  of  Atmospheric 
Air.  By  K.  Olszewski  {Monatsh.  Chem.,  8,  73 — 77). — Liquid  oxygen, 
examined  with  a  thickness  of  12  mm.  and  at  a  temperature  of  — 181'4°, 
gives  absorption-bands,  the  middle  of  which  correspond  with  the  wave- 
lengths 628,  577,  535,  and  480/*;  the  band  628  is  characterised  by  its 
width  (684 — 622),  and  the  band  577  by  its  intensity:  the  bands  535 
and  480  do  not  appear  to  be  present  in  the  solar  spectrum. 

Liquid  air  was  examined  at  — 191°,  and  with  a  thickness  of  12  mm. 
No  other  absorption-bands  besides  those  of  oxygen  were  observed, 
but  bands  628  and  577  were  not  so  strong  as  with  pure  oxygen. 

G.  H.  M. 

Red  Fluorescence  of  Alumina.  By  L.  de  Boisbaudran  {Gompt. 
rend.,  104,  824 — 826). — The  author  has  previously  found  (this  vol., 
p.  538)  that  alumina  prepared  from  pure  aluminium  chloride  shows 
no  phosphorescence  even  in  the  phosphoroscope.  An  aqueous  solution 
of  the  chloride  was  left  exposed  to  the  air  in  a  glass  vessel  for  several 
days,  and  was  then  evaporated  to  dryness,  and  the  residue  strongly 
heated.  The  alumina  thus  obtained  gave  no  fluorescence  in  a  vacuum, 
and  only  a  very  feeble  tint  in  the  phosphoroscope. 

Alumina  from  aluminium  chloride,  which  has  been  very  strongly 
heated  and  shows  no  phosphorescence  in  the  phosphoroscope,  shows  a 
brilliant  red  phosphorescence  when  mixed  with  a  very  small  quantity 
of  chromium. 

In  order  to  ascertain  whether  the  fluorescence  shown  by  alumina 
from  alum  is  due  to  the  presence  of  impurities,  ammonia  alum  was 
recrystallised  seven  times  from  a  slightly  acid  solution.  Alumina 
prepared  from  the  seventh  crystallisation,  and  very  strongly  heated, 
gave  no  red  fluorescence  in  a  vacuum,  but  a  moderately  intense  violet 
fluorescence,  becoming  indigo  with  a  weaker  current.  In  the  phos- 
phoroscope, it  showed  a  very  feeble  greenish  phosphorescence  with  a 
tendency  to  become  red  at  some  points.  Alumina  from  the  fifth 
crystallisation  gave  no  red  in  a  vacuum,  but  a  somewhat  marked  pale 
green  fluorescence,  becoming  violet  with  a  weaker  current.  The 
alumina  from  the  third  crystallisation  gave  the  red  fluorescence,  and 
the  mother-liquor  gave  the  spark  spectrum  of  chromium. 

Alumina  precipitated  from  the  seventh  crystallisation  by  ammonia, 
and  very  strongly  heated,  showed  no  trace  of  the  red  fluorescence  in 
a  vacuum,  but  gave  a  mixture  of  a  feeble  green  and  a  still  feebler 
violet  fluorescence.  If  this  alumina  is  mixed  with  0"0000186  of  its 
weight  of  chromium  oxide,  it  shows  a  beautiful  rose-red  fluorescence. 

The  author  considers  that  these  facts,  together  with  those  previously 
described,  show  that  the  red  fluorescence  is  really  due  to  the  presence 
of  minute  quantities  of  chromium.  C.  H.  B. 

VOL.    Lll.  2   t 
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Molecular  Refraction  of  Carbon  Compounds  of  High  Dis- 
persive  Power.  By  R.  Nasini  (Gazzetta,  17,  48—55,  and  55—64). 
— In  these  papers  the  author  criticises  Briihl's  conclusions  regarding 
the  relations  between  molecular  refraction  and  chemical  constitution. 
The  papers  are  mainly  controversial,  and  contain  neither  fresh  deter- 
minations nor  conclusions.  Y.  H.  V. 

Formation  of  the  Electric  Arc  without  Contact  of  the 
Electrodes.  By  G-.  Maneuvrier  {Gom/pt.  rend.,  104,  967 — 969). — 
The  electrodes  are  enclosed  in  an  air-tight  glass  vessel  provided  with 
a  three-way  stopcock,  the  electrodes  being  connected  with  a  source  of 
alternating  currents  by  means  of  platinum  wires  fused  into  the  glass. 
The  apparatus  is  attached  to  an  air-pump,  and  the  pressure  inside 
reduced  until  a  violet  silent  discharge  takes  place  between  the  poles. 
The  stopcock  is  then  turned  so  as  to  admit  a  small  quantity  of  ai]% 
and  under  the  influence  of  the  sudden  increase  of  pressure,  the  silent 
discharge  between  the  poles  is  transformed  into  an  arc,  When  the 
arc  has  formed,  the  stopcock  is  closed,  and  in  this  way  an  arc  is 
obtained  in  what  is  practically  a  vacuum,  and  thus  many  of  the  causes 
which  interfere  with  the  constancy  of  the  arc  are  eliminated  ;  there 
is,  for  example,  no  combustion  of  the  carbons.  The  silent  discharge 
passes  when  the  pressure  in  the  globe  is  5 — 6  mm.,  and  the  arc  is 
formed  at  pressures  between  30  and  150  mm.  C.  H.  B. 

Thermic  Expansion  of  Liquids  at  Various  Pressures.  By 
G.  P.  Grimaldi  {Gazzetta,  17,  18—31). — In  continuation  of  experi- 
ments on  the  expansion  of  liquids  at  various  pressures  (Abstr.,  1886, 
498),  the  author  gives  determinations  for  chloroform  at  temperatures 
varying  from  0 — 80°  and  pressures  of  1  to  15*5  metres,  and  of  pentane 
between  1  and  100°,  and  pressures  of  1  to  22  metres.  The  equation 
expressing  the  expansion  in  terms  of  temperature  is  of  the  form 
Ca^  ■=  at  ■\-  ht"^  -\-  ct^,  and  the  values  for  the  constants  a,  h,  c  are  given 
for  chloroform  and  pentane  at  pressures  of  1  and  15*5  metres  and 
12  and  22  metres  respectively. 

The  various  formulae,  expressing  the  dilatation  in  terms  both  of 
temperature  and  pressure,  which  have  been  proposed  by  Dupre,  Heen, 
and  van  der  Waals  are  fully  discussed.  The  formula  most  in  accordance 
with  the  results  is  a  modification  of  Dupre's,  and  is  expressed  thus: 

T  V 

K  =  --— ,  in  which  K  =  aA^  when  ^  =  0°,  T  is  the  absolute  tempe- 
rature, a.  the  time  coefficient  of  dilatation  at  pressure  p,  ^  the  coefficient 
of  compressibility  at  T,  and  K  a  constant  dependent  on  the  nature  of 
the  liquid  examined.  The  difference  between  the  observed  and  calcu- 
lated values  is  most  marked  at  the  extreme  limits  of  temperature,  at 
which  the  determinations  are  least  exact,  and  it  is  noted  that  a  small 
error  in  the  experimental  value  for  the  expansion  influences  to  a  con- 
siderable degree  the  value  for  the  constants  «  and  /3.  The  coefficients 
calculated  according  to  Heen's  equation  give  results  lower  than  those 
observed,  and  these  differences  rapidly  increase  with  increase  of 
temperature.  V.  H.  Y. 
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Latent  Heat  of  Vaporisation  of  Certain  Volatile  Sub- 
stances. By  J.  Chappuis  (Gompt.  rend.,  104,  897— 900).— The 
apparatus  consists  of  a  cylindrical  glass  reservoir  closed  at  the  bottom, 
and  containing  the  liquid  to  be  evaporated.  This  receiver  terminates 
in  a  serpentine  capillary  tube  united  to  an  ordinary  delivery  tube,  and 
to  the  free  end  of  this  a  steel  stopcock  with  a  lateral  tubulus  is 
cemented. 

The  receiver  containing  the  liquid  under  examination  is  weighed 
and  placed  in  a  Bunsen's  ice-calorimeter,  in  which  both  it  and  the 
serpentine  tube  are  completely  surrounded  by  mercury.  The  stopcock 
is  then  opened,  and  the  vapour  is  allowed  to  escape  very  slowly  so 
that  the  reduction  of  pressure  which  is  essential  to  vaporisation  may 
be  kept  as  small  as  possible.  After  the  usual  readings  have  been 
made,  the  apparatus  is  again  weighed.  The  loss  of  weight  gives  the 
difference  between  the  weight  of  the  liquid  which  has  been  volatilised 
and  the  weight  of  its  saturated  vapour  which  occupies  the  same 
volume ;  from  this,  the  weight  of  the  liquid  evaporated  is  readily 
calculated.     The  following  results  were  obtained  : — 

Methyl  chloride 96-9 

Sulphurous  anhydride 91  "7 

Cyanogen    . . 103'  7 

Further  experiments,  which  will  be  described  in  a  subsequent  paper, 
show  that  the  rate  of  vaporisation  exerts  considerable  influence  on  the 
results,  but  if  it  does  not  exceed  8  to  16  mgrms.  per  minute,  the 
latent  heat  of  vaporisation  is  constant.  Within  the  same  limits,  the 
temperature  of  the  apparatus  in  which  evaporation  takes  place  is  not 
reduced  below  0-3°.  C.  H.  B. 

The  Calorimetric  Bomb.  By  Beethelot  and  Recoura  {Gompt. 
rend.,  104,  875— 880).— The  calorimetric  bomb  (Abstr.,  1886,  756) 
consists  of  three  metals,  platinum  (interior),  steel,  and  brass  (stop- 
cock). Its  water  value  may  be  calculated  from  the  weight  of  these 
metals  and  their  specific  heats,  or  may  be  directly  determined  by  one 
of  three  methods,  namely :  (1)  by  burning  in  the  bomb  in  the  calori- 
meter two  different  weights  of  the  same  substance,  one  being  twice  or 
three  times  as  great  as  the  other ;  the  thermometric  measurements 
give  equations  which  contain  the  value  of  the  unknown  quantity ; 
(2)  by  introducing  into  the  water  of  the  calorimeter  containing  the 
bomb  a  known  quantity  of  water  at  a  definite  temperature ;  (3)  by 
introducing  into  the  water  of  the  calorimeter  a  known  weight  of 
concentrated  sulphuric  acid,  a  previous  experiment  being  made  with 
the  same  quantity  of  water  and  sulphuric  acid,  but  without  the  bomb 
in  the  calorimeter.  Direct  determination  gave  343"9  grams;  whilst 
the  calculated  water  value  was  844' 7  grams. 

Ten  minutes  after  compressing  the  gas,  or  allowing  it  to  escape, 
the  rate  of  cooling  of  the  apparatus  resumes  its  normal  value.  The 
compressed  oxygen  from  the  pump  is  passed  through  a  copper  tube 
heated  to  redness  in  order  to  oxidise  any  organic  matter,  and  is  cooled 
to  the  ordinary  temperature  before  entering  the  bomb. 

Three  of  these  bombs  are  in  existence,  and  a  comparison  of  the  heat 
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of  combustion  of  naplithalene  made  bj  means  of  the  bombs  in  three 
separate  laboratories,  will  give  some  idea  of  the  accuracy  of  the 
method — 

Per  gram. 

Berthelot  and  Yieille     9-718 

Louguinine 9"763 

Recoura 9"664j 
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The  variations  only  amount  to  0*5  per  cent.,  and  with  greater 
experience  in  the  manipulation  of  the  apparatus  still  greater  accuracy 
will  be  attained.  C.  H.  B. 

Dependence  of  Chemical  Affinity  on  Temperature.    By  W. 

MtJLLER-EiiZBACH  (Bev.,  20,  1152 — 1153). — If  ^i  and  t2  be  the  tempe- 
ratures at  which  a  hydrated  compound  and  pure  water  respectively 
exert  the  same  vapour-tension,  the  author  speculates  that  ^i  —  ifo  m.ay 
be  a  measure  of  the  firmness  of  union  of  the  chemically  combined 
water.  For  all  solid  hydrated  salts  hitherto  examined,  ^i  —  t^  diminishes 
with  rise  of  temperature ;  but  for  aqueous  solutions  of  these  salts  it 
increases  slightly  with  the  temperature  (Wiillner,  Taniman)  up  to 
100°.  For  dilute  sulphuric  acid  also,  ^i  —  ^2>  calculated  from  Regnault's 
experiments,  increases  regularly  with  the  temperature,  but  more 
rapidly  for  the  stronger  acids. 

Hence  the  author  concluded  that,  for  example,  hydrated  cupric 
sulphate  and  dilute  sulphuric  acid,  enclosed  in  the  same  space,  could 
be  in  equilibrium  as  regards  affinity  for  water,  only  at  some  definite 
temperature.  And,  in  fact,  when  the  hydrate  CUSO4  -f  3  to  4|-  H2O 
and  sulphuric  acid  of  1"418  sp.  gr.  are  enclosed  in  the  same  vessel, 
but  not  in  direct  contact,  the  weight  of  the  copper  salt  increases  in  the 
course  of  a  day  at  12°,  but  at  50°  it  diminishes  perceptibly  in  a  few 
hours.  With  acid  of  1*427  sp.  gr,,  the  changes  are  of  the  same  kind, 
bat  slower,  and  the  action  is  reversed  at  about  32°.  Below  this,  the 
affinity  of  the  copper  salt  for  water  is  the  more  powerful,  above  it 
that  of  the  acid  prevails.     Further  experiments  are  promised. 

Ch.  B. 

Thermal  Study  of  Solutions  of  Hydrobromic  Acid,  and  of 
the  Solid  Hydrate,  HBr,2H20.  By  H.  W.  B.  Roozeboom  (Bee. 
Trav.  Chim.,  5,  323—334.  See  Abstr.,  1886,  117  and  414).  The 
following  are  the  specific  heats,  C,  of  solutions  containing  ?z  molecules 
of  water  to  one  HBr. 


n. 

C. 

n. 

C. 

n. 

C. 

00 

1 -0000 

7  01 

0  -5397 

2-92 

0-3742 

200 

0  -9088 

5-69 

0  -5005 

2  72 

0 -3608 

100 

0  -9402 

4-92 

0-4711 

2-48 

0-3524 

50 

0-8876 

4-85 

0  -4694 

2  0 

0  -3553 

20-12 

0-7641 

4-65 

0  -4640 

1-84 

0  -3827 

10 

0  -6154 

4-013 

0-43  JO 

— 

— 
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The  molecular  heats  calculated  from  this  table  are  almost  identical 
with  the  values  found  by  Marignac  and  Thomsen  for  solutions  of 
hydrochloric  acid.  The  specific  heat  and  the  molecular  heat  for 
HBr,w.H20  reach  minimum  values  for  n  =  2.  When  the  molecular 
heat  is  calculated  for  n'HBrjlOOHjO,  the  value  is  a  minimum  for 
n  =  8.  These  results  do  not  point  to  the  hydrates  of  HCl  and  HBr, 
supposed  to  exist  by  Berthelot  (Ann.  Chim.  Phys.  [5],  4,  488). 
The  author  rather  supposes  the  solutions  to  contain  several  molecular 
groupings  in  dynamical  equilibrium,  the  composition  and  quantity  of 
these  groupings  varying  with  the  temperature  and  concentration. 
Similar  views  as  to  the  constitution  of  solutions  of  sulphuric  acid  are 
held  by  Mendeleeff  (Abstr.,  1886,  413). 

The  author  has  also  determined  the  heat  of  dilution  of  the  liquid 
hydrate,  HBr,2H20,  and  finds  it  =  5880  cal.  at  10°.  Its  value 
increases  with  the  temperature  by  about  40  cal.  for  1°.  The  heat  of 
solution  of  the  solid  hydrate,  HBr,2H20,  at  — 15"5°,  when  dissolved  in 
about  150  mols.  of  water  at  10°,  =  1778  cal.  The  difference  between 
this  and  the  heat  of  dilution  of  the  liquid  hydrate  at  the  same 
temperature  gives  heat  of  fusion  of  HBrj'iHoO  =  3045  cal.  Finally, 
heat  of  formation  of  soKd  HBr,2H20  at  -15°  =  1692  cal. 

By  means  of  these  tables,  the  heat  of  transformation  of  the  solid 
hydrate,  that  is,  the  heat  necessary  to  convert  1  mol.  of  hydrate 
partly  into  solution,  partly  into  gas,  or  into  solution  of  greater 
concentration,  may  be  calculated.  These  numbers  are  extensively 
used  in  the  following  papers.  Ch.  B. 

Conditions  of  Equilibrium  of  Two  Substances  in  the  Three 
States,  Solid,  Liquid,  and  Gaseous.  By  H.  W.  B.  Roozeboom 
{Uec.  Trav.  Chim.,  5,  335 — 350). —  The  following  investigation  is  due 
to  van  der  Waals.  Gibb's  thermodynamic  equation  dpidt  =  dy/dv 
{y  =  entropy)  or  Tdp/dt  =  Q/dv,  for  a  system  oi  n  +  1  coexistent 
phases  of  n  substances,  may  be  applied  to  the  case  of  the  solid  hydrate 
of  a  gas,  in  presence  of  a  solution  and  of  the  free  gas.  Q  may  be 
expressed  as  the  heat  of  transformation  (see  last  Abstract)  of  a 
molecule  of  the  solid  hydrate,  H2O  +  c  mols.  gas,  into  a  solution 
HoO  4-  so  mols.  gas,  and  c  —  x  mols.  gas ;  and  djv  as  the  increase  of 
volume  due  to  this  transformation.  The  curve  dp/dt  (J  =  abscissae, 
p  =z  ordinates)  is  then  the  curve  of  equilibrium  for  the  three 
coexistent  phases.  It  is  shown,  that  when  c>x,  Q  and  dp/dt  are 
positive ;  when  0  =  x,  dpjdt  is  either  very  great  or  infinite  ;  when 
c<x,  either  Q  =  +  and  dpIdt  =  — ,  or  Q  =  —  and  dp/dt  =  +. 

The  curves  (p,  t)  for  different  concentrations  (a?)  of  the  coexistent 
solution  may  be  similarly  calculated.  In  this  case,  Q  =  heat  necessary 
to  expel  1  mol.  of  gas  from  a  solution  of  supposed  constant  composi- 
tion. The  values  djj/dt  —  (Spldt)x  indicate  the  relative  directions  of 
the  curve  of  equilibrium,  and  the  curves  (x).  These  values  necessarily 
have  the  same  sign  as  dx/dt.  An  expression  for  dx/dt  involving 
(^xI^P)t;,  heat  of  fusion,  and  heat  of  dilation  =  Q  diss,  of  the 
hydrate,  and  (c  —  x)  is  then  arrived  at,  and  it  is  she  An  that  dxjdt  is 
-f  OQ  — ,  accordingly  as  c>  =  <x. 
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From  the  combined  results,  three  branches  of  the  curve  of  equili- 
brium may  be  distinguished,  for  which  the  following  relations  hold. 


1.  Ox.     Q  =  +,  dpjdt  =  + 

2.  c<a3.     Q  =  -h,  djjjdt  =  — 

3.  c<x.     Q  =  — ,  djjjdt  =  + 


Q  diss.  =  +,  dxjdt  =  +. 
Q  diss.  =  4-,  dxjdt  =  — . 
Q  diss.  =  +,  dxjdt  =  — , 


and  for  the  points  of  transition  between  the  branches, 

1  and  2.  c  =  X.     Q  =  Q  fus.,  dp/dt  =  oo  :   Q  diss.  =  Q  fns.,  dxjdt 


=    CO 


2  and  3.  c<x.     Q  =  0,  dpjdt  =  0 :  Q  diss.  =  +,  dxjdt  =  — . 

The  first  point  of  transition  represents  the  highest  temperature,  tbe 
second,  the  highest  pressure  at  which  the  three  phases  can  coexist. 

The  author  then  constructs  a  typical  curve  of  equilibrium  for  the 
three  coexistent  phases  of  two  substances.  Ch.  B. 

The  Hydrate  HBr,2H20.  By  H.  W.  B.  Roozeboom  (Eec.  Trav. 
Chim.,  5,  351 — 362). — The  author  discusses  the  experimental  results 
already  obtained  (Abstracts,  1886,  117  and  414)  in  connection  with 
van  der  Waals'  formula.  The  curve  of  equilibrium,  constructed  from 
direct  observation,  consists  of  three  branches,  for  the  fi.rst  of  which 
dp/dt  is  positive,  for  the  second  negative,  and  for  the  third  again 
positive.     For  the  two  lowest  branches,  the  agreement  with  theory  is 

very  satisfactory,  as  the  author  shows  by  calculating  — jdt  =    — 7? 

for  different  points.  The  third  or  upper  branch  cannot,  however,  be 
the  continuation  of  the  curve  of  equilibrium  for  HBr,2H20 ;  for 
although  dp  jdt  is  here  positive,  as  theory  requires  (see  last  Abstract), 
dxjdt  is  also  positive,  whereas  it  should  be  negative  ;  and  again,  Q 
should  here  be  negative,  whereas  the  thermal  data  (last  Abstract  but 
one)  show  that  it  is  positive.  Although,  then,  along  this  part  of  the 
experimental  curve  a  solid  hydrate  still  exists,  this  cannot  be 
HBr,2H20.  The  experimental  results  are,  however,  explicable  by 
assuming  a  hydrate  to  be  formed  at  high  pressures,  richer  in  HBr 
than  the  coexistent  liquid,  whereby  a  new  system  is  introduced.  The 
author's  experiments  (next  Abstract)  have  confirmed  this  prediction  in 
a  remarkable  way. 

When  the  pressure  is  such  that  the  gas  can  be  removed,  the  number 
of  phases  is  reduced  to  two  ;  and  in  the  simplest  case,  when  the 
hydrate  has  the  same  composition  as  the  solution,  the  transformation 
of  the  hydrate  is  perfectly  analogous  to  the  fusion  of  a  simple 
substance.  Accordingly  dt/dp  =  TdvjQ  expresses  the  rise  of  melting 
point  with  pressure.  Putting  dp  =  I  atmosphere,  and  Q  =  heat  of 
fusion  of  one  equivalent  in  kilograms  of  the  hydrate,  in  gravitation 
measure,  dv  =  difference  in  cubic  metres  of  the  volumes  of  the 
solid  and  melted  hydrate  (Tables,  Rec.  Trav.  Chim.,  3,  344),  and 
T  =  261*7°  =  melting  point  of  hydrate  under  3/4  atm.  pressure, 
dt  =  0'0135°.  Experimenting  at  pressures  up  to  200  atmospheres, 
the  author  finds  dt  =  0'012,  0*013,  0*016. 

The  author  then  shows  how  the  change  of  melting  point  may  be 
calculated,  when  the  concentration  of  the   solid  and  coexistent  liquid 
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are  different,  Q  and  dv  being  differently  expressed.  Interesting- 
geometrical  relations  are  traced  between  the  curves  of  fusion,  the 
curve  of  equilibrium,  &c.  Ch.  B. 

New  Hydrate  of  Hydrobromic  Acid,  HBr,H20.    By  H.  W.  B. 

RoozEBOOM  {Eec.  Trav.  Ghim.j  5,  3G3 — 379). — When  the  hydrate 
HBr,2H20  in  contact  with  gaseous  HBr  is  submitted  to  pressure,  no 
absorption  of  gas  takes  place  so  long  as  the  temperature  is  below 
— 15*5°,  whatever  be  the  pressure.  Above  — 155°,  fusion  of  the 
hydrate  and  absorption  of  gas  take  place  as  already  described.  At 
—  14°,  the  hydrate  may  be  completely  fused  under  a  pressure  of  two 
atmospheres.  Absorption  of  gas  by  the  liquid  then  continues  up  to  a 
pressure  of  three  atmospheres,  when  the  new  solid  hydrate  HBr,H20 
appears.  Any  attempt  to  increase  the  pressure  beyond  this  point 
increases  the  amount  of  the  solid. 

For  higher  temperatures,  the  relations  of  pressure,  temperature,  and 
concentration  of  the  coexistent  liquid  are  those  of  the  third  branch  of 
the  curve  of  equilibrium  attributed  to  HBr,2H20  (last  Abstracts  and 
1886,  117  and  414).  Tables  are  now  given  showing  the  conditions 
of  equilibrium  for  this  hydrate  in  contact  with  a  solution  down  to 
— 18",  and  for  the  hydrate  both  alone  and  in  contact  with  solid 
HBr,2H20  and  gas,  down  to  —28°.  Since  the  tension  of  the  new 
hydrate  at  —30°  is  less  than  one  atmosphere,  the  author  has  been 
able  to  collect  it  for  analysis,  at  this  temperature. 

The  application  of  van  der  Waals'  theory  to  the  curves  of  equili- 
brium of  this  compound  is  also  discussed.  Ch.  B. 

Combinations  of  Ammonium  Bromide  with  Ammonia. 
By  H.  W.  B.  Roozeboom  (Bee.  Trav.  Ghim.,  5,  387— 392).— The  author 
discusses  the  curves  of  equilibrium  of  the  compounds  NH4Br,NH3 
and  NHiBrjSNHs,  in  contact  with  ammonia  (Abstr.,  1886,  500),  in 
connection  with  van  der  Waals'  theory.  These  compounds  are 
strictly  analogous  to  the  hydrates  HBr,2H20  and  HBr,H20  (previous 
Abstracts).  No  new  experimental  results  are  given.  In  the  first 
paper,  the  equilibrium  carves  are  incorrectly  spoken  of  as  curves  of 
tension  of  the  solid  and  liquid  compounds.  Ch.  B. 

Influence  of  Concentration  on  the  Vapour- tension  of 
Ethereal  Solutions.  By  F.  M.  Raoult  (Compt.  rend.,  104,  976 — 
978). — For  concentrated  solutions,  D,  the  diminution  of  vapour- 
tension  resulting  from  the  solution  of  1  mol.  of  the  Substance  in 
100  mols.  of  ether,  ceases  to  be  constant  (this  vol.,  p.  207),  and 
diminishes  as  the  quantity  of  dissolved  matter  increases,  finally 
becoming  nil. 

If  ?/  =  I)  X  10000  and  x  =  the  number  of  molecules  of  the  substance 
dissolved  in  100  mols.  of  ether,  and  curves  are  constructed  having 
the  values  of  y  for  ordinates  and  the  values  of  x  for  abscissae,  it  is 
found  that  the  curves  representing  the  behaviour  of  different  sub- 
stances are  of  the  same  general  character,  and  coincide  more  or  less 
completely  at  their  extremities,  and  in  some  cases  even  throughout 
their  whole  length.      A  mean  curve  can  therefore  be  readily  con- 
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structed,  and  the  first. part  of  this  curve,  which  includes  the  values  of 
X  between  10  and  100,  is  represented  by  the  equation — 

y  =  100  -  1-105.^  +  0•0053a;^ 

whilst  the  second  part,  comprising  the  values  of  x  from  100  to  700,  is 
given  by  the  expression — 

2/V  =  760000000. 

The  differences  between  the  observed  and  calculated  values  vary 
with  the  nature  of  the  substance,  but  never  exceed  one-thirtieth,  and 
are  frequently  much  less.  When  the  value  of  x  is  very  large,  the 
differences  disappear,  and  the  two  equations  furnish  simple  laws 
sufficiently  exact  to  be  of  value  for  the  determination  of  molecular 
weights. 

There  is  evidence  that  other  liquids  which  act  as  solvents  behave  in 
a  manner  analogous  to  ether.  C.  H.  B. 

Apparatus  for  Determining  Vapour-densities.  By  W.  Bott 
and  D.  S.  Macnair  (Ber.,  20,  916 — 922). — The  apparatus  is  similar  in 
principle  to  that  described  by  Dyson  (this  vol.,  p.  431),  and  in  addi- 
tion results  obtained  by  its  use  are  given  which  agree  well  with  the 
numbers  required  by  theory.  A  simple  device  is  also  described  by 
which  the  movement  of  a  piece  of  soft  iron  suspended  by  two  thin 
platinum  wires,  when  attracted  by  a  magnet  outside,  is  made  to 
bring  about  the  fall  of  the  experimental  bulb  into  the  hot  chamber  of 
the  apparatus.  W.  P.  W. 

Variation  of  Solubility  with  Variations  in  the  Heat  of 
Solution.  By  G.  Chancel  and  ¥.  Parmentier  (Gompt.  rend.,  104, 
881— 882).— A  reply  to  Le  Chatelier  (this  vol.,  p.  548). 

Effect  of  Nitric  Acid  on  the  Solubility  of  Nitrates.    By  R. 

Engbl  (Gompt.  rend.,  104,  911 — 913). — Each  molecule  of  nitric  acid 
up  to  about  the  thirtieth  precipitates  practically  1  mol.  of  sodium 
nitrate,  a  result  identical  with  that  obtained  with  hydrochloric  acid 
and  the  chloride.  At  first,  the  sum  of  the  molecules  is  somewhat 
higher  and  afterwards  somewhat  lower  than  it  should  be  if  the  law 
were  absolutely  true. 

Whilst  the  quantity  of  acid  added  is  small,  the  action  remains 
purely  physical,  and  the  amount  of  salt  precipitated  is  proportional  to 
the  quantity  of  acid  added.  According  to  Van  t'Hoff,  equilibrium 
under  these  conditions  results  from  equality  of  the  osmotic  forces  of 
the  liquids.  The  numbers  calculated  on  this  assumption  are  practi- 
cally identical  with  the  numbers  actually  observed,  and  since  the  same 
law  holds  good  in  the  case  of  the  chlorides,  it  is  highly  probable  that 
a  simple  relation  exists  between  the  osmotic  forces  of  saturated  solu- 
tions of  metallic  chlorides,  and  consequently  between  their  vapour- 
tensions. 

When  the  proportion  of  acid  becomes  large,  chemical  action  inter- 
venes, and  soon  predominates  over  the  physical  action.  This  change 
consists  of  the  formation  of  acid  salts.     The  acid  nitrates  of  potas- 
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slam  and  ammonium  have  been  isolated  by  Ditte.  Nitric  acid  at  first 
precipitates  ammonium  nitrate  from  its  solution  molecule  for  mole- 
cule, then  a  minimum  of  solubility  is  passed,  and  afterwards  the  solu- 
bility increases  with  the  amount  of  acid.  In  the  case  of  potassium 
nitrate,  the  minimum  of  solubility  is  very  quickly  passed,  and  the 
influence  of  the  chemical  change  is  in  fact  perceptible  at  the  outset. 

C.  H.  B. 

Critical  Remarks  on  the  Avidity  Formula.  By  G.  A.  Hage- 
MANN  (Be)'.,  20,  556 — 562). — Thomsen's  theory  of  the  avidity  of 
acids  (Thermochemische  Untersilchungen,  1)  has  been  apparently  con- 
firmed by  Ostwald's  investigations  (Ann.  Chem.  Phys.  Ergh.,  8,  154, 
and  2,  429).  The  author  points  ou.t,  however,  that  Thomsen  is 
inconsistent  in  regarding  the  solution  in  water  of  such  substances  as 
Na^O  and  SO3  as  purely  physical  phenomena,  and  yet  introducing 
the  attendant  heat  changes  into  the  calculation  of  a  chemical  con- 
stant.  Ostwald,  who  has  studied  the  volume  changes  attending  the 
mixture  of  an  acid  and  a  base,  entirely  neglects  the  influence  of  the 
water  of  solution  ;  and  the  author  shows  that  when  this  latter  is  taken 
into  account  the  expression  for  the  phenomenon  is  not  simply 
(Na.iOAq,S03Aq),  but  is  much  more  complex. 

Every  such  reaction  is  in  fact  a  double  decomposition,  and  it  is 
doubtful  if  Berthollet's  problem  was  correctly  stated,  since  the  influence 
of  the  solvent  water  must  always  enter  into  it.  In  the  author's 
opinion,  however,  although  the  calculations  of  "avidity"  are  entirely 
false,  the  agreement  between  Ostwald's  and  Thomsen's  results  is 
important  as  confirming  his  theory  of  the  residual  energy,  basic  or 
acid,  of  neutral  salts  (Studien  iiber  das  Molecular-volumen  emiger 
Korper).  This  theory  has  been  strengthened  by  the  experiments  of 
Trey  (this  vol.,  p.  102),  who  has  shown  that  haloid  salts  in  general 
accelerate  the  catalytic  decomposition  of  methyl  acetate  by  hydro- 
chloric acid,  their  residual  energy  being  acid,  while  sulphates  in 
general  retard  it,  their  residual  energy  being  basic.  Solutions  of 
acids,  bases,  and  salts,  are  in  reality  chemical  combinations  in  indefi- 
nite proportions.  Ch.  B. 

Hagemann's  Critical  Remarks  on  the  Avidity  Formula.  By 
J.  Thomsen  (Ber.,  20,  1155 — 1157). — According  to  the  author  Hage- 
mann  in  his  criticisms  (preceding  Abstract)  confuses  positive  changes 
of  volume  and  contractions,  or  negative  changes. 

Electrolysis  of  Hydrochloric  Acid ;  a  Lecture  Experiment. 
By  M.  RosKNFELD  {Ber.,  20,  1154 — 1155). — In  this  paper,  an  appa- 
ratus is  described  to  illustrate  the  electrolytic  decomposition  of  hydro- 
chloric acid,  and  the  formation  of  a  detonating  mixture  of  hydrogen 
and  chlorine.  It  consists  of  two  concentric  cylinders,  the  outer  one 
of  which  serves  for  a  steam  jacket,  and  in  the  inner  one  is  placed  a 
mixture  in  equal  volumes  of  hydrochloric  acid  and  water,  which  has 
previously  been  saturated,  when  hot,  with  sodium  chloride.  This 
solution  is  electrolysed  by  two  carbon  poles  connected  with  a  battery. 
By  the  use  of  this  apparatus,  an  explosive  mixture  of  the  two  gases  is 
obtained  very  rapidly.  V.  H.  V. 
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Lecture  Experiment.  By  C.  Schall  (Ber.,  20,  915—916).— 
The  specific  heat  of  zinc  is  nearly  twice  as  great  as  that  of  tin,  and 
this,  taken  in  conjnncfcion  with  the  fact  that  both  metals  have  nearly 
the  same  specific  gravity,  renders  them  suitable  for  demonstrating 
D along  and  Petit's  law  for  lecture  purposes.  Rods  of  the  two  metals 
of  similar  section  and  equal  weight  are  heated  to  150 — 170°,  and  then 
placed  on  parafiin-wax ;  the  paraffin  melted  by  eacli  can  be  weighed, 
and  is  proportional  to  the  specific  heat  of  the  metal  in  question. 

W.  P.  W. 

A  Constant  Gas  Generator.  By  C.  Sleenbuch  (J.  pr.  Ghem. 
[2],  35,  364 — 368). — The  essential  part  of  the  apparatus  consists  of 
a  kind  of  U-tube,  the  one  limb  of  which  is  of  a  shape  suitable  to  con- 
tain the  marble,  zinc,  manganese  dioxide,  &c.,  the  other  prolonged 
and  terminating  in  a  bulb.  At  the  base  of  the  U-tube,  another  tube 
is  blown,  which  is  fitted  by  means  of  a  cork  into  a  Woulff's  bottle, 
and  reaches  nearly  to  the  bottom  of  this.  In  the  latter  tube,  a  small 
side  tube  is  sealed  to  enable  the  air  in  the  Woulff's  flask  to  be  driven 
out  by  the  liquid.  In  this  way  the  spent  and  heavy  acid  flows  into 
the  Woulff's  bottle  (and  may  from  time  to  time  be  syphoned  off  by  a 
tube  leading  from  the  other  neck  of  the  bottle),  while  the  available 
acid  in  the  pressure  tube  is  always  the  lighter  and  fresher  acid.  By 
surrounding  the  limb  of  the  apparatus  containing  the  manganese 
dioxide,  &c.,  with  a  coil  of  metal  tubing  through  which  steam  is 
passed,  the  apparatus  may  be  used  as  a  chlorine  generator. 

L.  T,  T. 


Inorganic   Chemistry. 


Amount  of  Oxygen  in  the  Atmosphere.  By  U.  Keeusler 
(Ber.,  20,  991 — 999). — The  author  has  determined  the  amount  of 
oxygen  in  the  atmosphere  for  45  C(msecutive  days,  and  found  only 
very  slight  variations,  the  extremes  being  20'901  and  20'939  per  cent, 
(compare  Landwirtschaft  Jahrb.,  14,  305).  Tables  are  given  showing 
the  percentage  of  oxygen  obtained  each  day,  and  also  the  meteor- 
ological conditions  under  which  the  experiments  were  made. 

N.  H.  M. 

Boiling  Point  of  Ozone :  Solidification  of  Ethylene.  By  K. 
Olszewski  (Monatsh.  Chem.,  8,  69 — 72). — Ozone  was  liquefied  by 
passing  a  current  of  ozonised  oxygen  through  a  tube  cooled  by  liquid 
oxygen  boiling  at  atmospheric  pressure.  It  liquefies  with  ease  at 
—  18r4"  to  a  dark-blue  liquid,  whilst  the  oxygen  passes  away  through 
the  open  end  of  the  tube.  The  boiling  point  of  the  liquefied  ozone, 
determined  by  the  aid  of  liquid  ethylene,  with  a  carbon  bisulphide 
thermometer,  was  found  to  be  — 109° ;  this  corresponds  with  — 106°  of 
the  hydrogen  thermometer.  It  is  necessary  to  exercise  great  care  in 
performing  the  above  experiment  on  account  of  the  readiness  with 
which  liquid  ozone  explodes  with  violence  when  it  comes  iu  contact  with 
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ethylene  gas.  A  small  quantity  of  liquid  ozone  sealed  up  in  a  glass 
tube  changed,  at  the  ordinary  temperature,  to  a  bluish  gas. 

Former  experiments  to  solidify  ethylene  were  unsuccessful  (Abstr., 
1885,  1101),  but  the  author  has  now  succeeded  in  solidifying  this  gas 
to  a  white,  crystalline,  somewhat  transparent  mass,  by  allowing  the 
liquid  gas  to  boil  under  a  pressure  of  1  mm.  at  the  boiling  point  of 
oxygen  (  —  181*4°).  The  melting  point  of  the  solid  ethylene  is  —169°. 

G.  H.  M. 

Reaction  of  Nitrous  Acid  with  Sulphurous  Acid.  By  F. 
Raschig  (Ber.,  20,  1158 — 1163). — In  a  former  paper  (this  vol.,  p. 
549)  the  author  has  shown  that  hydroxylamine  reacts  with  sulphurous 
acid  to  form  an  amido-sulphonic  acid.  In  this  preliminary  commu- 
nication, speculations  are  put  forward  regarding  the  possible  reactions 
between  free  nitrous  and  sulphurous  acids,  with  especial  reference  to 
the  chemical  changes  which  occur  in  the  leaden  chambers  of  the  sul- 
phuric acid  manufacture.  These  speculations  are  not  here,  however, 
supported  by  experimental  evidence.  V.  H.  V. 

Oxidation  of  Ammonia  in  Presence  of  Platinum  or  Palla- 
dium. By  K.  Kraut  {Ber.,  20,  1113— 1114).— If  in  the  well-known 
experiment  illustrating  the  oxidation  of  ammonia  by  means  of  a 
glowing  spiral  or  foil  of  platinum,  a  current  of  oxygen  is  passed 
into  the  solution  of  ammonia,  a  white  cloud  of  ammonium  nitrate  is 
at  first  produced,  and  subsequently  fumes  of  nitrogen  peroxide 
appear,  which  increase  until  an  inflammable  or  even  explosive  mixture 
of  gas  is  formed.  V.  H.  Y. 

Hydroxylated  Solid  Hydrogen  Phosphide.  By  B.  Frank e 
{J.pr.  Ghem.  [2],  35,  341 — 349). — The  so-called  oxide  of  phosphorus  is 
generally  looked  on  as  a  mixture  of  phosphorous  and  phosphoric  acids. 
Le  Verrier  (Annalen,  27,  167)  obtained  this  substance  in  greater  purity 
by  exposing  to  the  air  phosphorus  half  covered  with  phosphorous  chlor- 
ide. The  aqueous  solution  of  the  substance  so  obtained  decomposed 
at  80°  into  free  phosphoric  acid  and  yellow  flocks  of  a  substance 
which  he  believed  to  be  a  hydrated  oxide  of  phosphorus.  The  author 
has  obtained  the  same  substance  by  the  action  of  water  on  P4T2.  The 
iodide  is  prepared  by  mixing  the  required  quantities  of  phosphorus  and 
iodine  in  carbon  bisulphide  solution  ;  this  solution  is  then  gradually 
added,  with  constant  agitation,  to  water.  No  separation  of  phosphorus 
occurs,  but  the  aqueous  solution  (of  0H*P4H,HI)  becomes  of  a 
golden-yellow  colour  whilst  the  carbon  bisulphide  becomes  colourless. 
The  aqueous  layer  is  separated  and  heated  to  80°,  when  it  becomes 
colourless,  deposits  yellow  flocks,  and  contains  now  only  hydriodic  and 
a  little  hypophosphorous  acids.  These  flocks  have  the  composition 
P4H*0H.  This  substance  decomposes,  slowly  under  water,  more 
rapidly  in  moist  air,  into  hypophosphorous  acid,  phosphorus,  and 
gaseoas  hydrogen  phosphide.  The  analysis  was  made  by  heating 
strongly  in  a  current  of  carbonic  anhydride.  The  residue,  consisting 
of  amorphous  phosphorus  and  phosphoric  anhydride,  was  weighed, 
then  oxidised  with  nitric  acid,  and  re-weighed  j  the  gaseous  hydrogen 
phosphide  evolved  was  measured. 
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This  hydroxylated  hydrogen  phosphide  dissolves  in  alcoholic  potash 
witli  evolution  of  hydrogen  from  the  compound  to  P4H*0K,  but  on 
adding  water  to  the  solution  decomposition  takes  place  according  to 
the  equation — 

SPiH-OK  +  6H2O  +  3K0H  =  6KPH0O2  +  2PH3  +  4P. 

This  substance  forms  part  of  the  reddish- w^hite  coating  which 
gradually  covers  phosphorus  when  kept  under  water. 

The  author  finds  that  when  hydrogen  phosphide  is  acted  on  by 
dilute  potash  it  is  completely  decomposed,  probably  according  to  the 
equations — 

4PH3  +  4K0H  =  4PH2-OK  +  4H2  =  P4H,  +  SH^  +  4K0H. 

L.  T.  T. 

Hydrates  of  Potassium  Hydroxide.  By  0.  Gottig  (Ber.,  20, 
1094 — 1096). — In  this  paper,  two  new  definite  compounds  of  potash 
with  water  are  described :  of  these,  one  has  the  composition  2KH0  + 
9H2O,  separating  from  concentrated  alcoholic  solutions  of  the  alkali 
(sp.  gr.  1"05 — 1'058)  in  pyramidal  crystals,  melting  below  40° ;  when 
kept  over  sulphuric  acid,  it  loses  3  mols.  H2O.  The  second  com- 
pound, 2KH0  +  5H2O,  is  obtained  by  concentrating  alcoholic  solu- 
tions of  potash  until  a  boiling  point  of  116°  is  reached;  on  cooling, 
the  liquid  solidifies  to  a  thick  magma  of  interlaced  needles.  This 
compound  melts  below  50°,  and  when  kept  over  sulphuric  acid  loses 
1^  mols.  H2O,  with  formation  of  the  hydrate  KHO  +  H2O. 

Both  the  above  compounds,  when  introduced  in  small  quantities 
into  water,  exhibit  at  first  a  peculiar  rotatory  motion  and  then  dis- 
solve rapidly.  Y.  H.  Y. 

So-called  Argentous  Compounds.  By  W.  Muthmann  (Ber.,  20, 
983 — 990). — A  microscopic  examination  of  the  crystals  obtained  by 
dissolving  silver  molybdate,  chromate,  and  tungstate  in  ammonia  to 
saturation,  heating  at  90"^,  and  passing  h^^drogen  for  some  time 
(Rautenberg,  Annalen,  114,  119),  shows  that  they  consist  of  the 
unaltered  salt  crystallised  with  very  finely  divided  metallic  silver. 
Addition  of  ammonia  dissolves  the  salt  and  leaves  metallic  silver  un- 
dissolved ;  and  if  in  the  foregoing  process  ammonia  is  constantly 
added  to  replace  that  removed  by  the  passage  of  hydrogen  through 
the  ammoniacal  solution,  only  finely  divided  silver  is  obtained  instead 
of  the  so-called  argentous  salts.  Silver  citrate  when  heated  at  108° 
decomposes  with  the  formation  of  metallic  silver,  and  the  aqueous 
solution  is  not  coloured  red  ;  when  the  salt  is  heated  at  100°  in 
hydrogen,  argentous  citrate  and  citric  acid  are  not  formed  as  stated 
by  Wohler  and  v.  Bibra  (Aymalen,  30,  3),  but  decomposition-products 
of  citric  acid  (comp.  Trans.,  1887,  416)  and  finely  divided  silver  are 
obtained  together  with  unaltered  salt.  The  product,  contrary  to  the 
behaviour  of  so-called  argentous  salts,  dissolves  in  ammonia  without 
decomposing  into  finely  divided  silver  and  the  corresponding  silver 
salt ;  the  solution  is  clear,  intensely  red,  and  feebly  fluorescent,  and 
when  largely  diluted  with  water  appears  transparent  and  grass-green 
by  transmitted,  but  opaque  and  violet  by  reflected  light.  The  colour 
of  the  solution  is  not  due  to  the  presence  of  argentous  salt,  but  of 
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finely  divided  silver ;  it  is  instantly  destroyed  by  the  addition  of  acids  or 
salts  sucli  as  potassium  nitrate  and  sodium  sulphate  or  acetate,  and 
silver  is  precipitated  ;  shaking  with  recently  ignited  animal  charcoal 
removes  it,  and  on  dialysis  of  the  solution  a  deposit  of  silver  is  found 
on  the  membrane  of  the  dialyser.  Addition  of  gum  arable  to  the  red 
solution  and  subsequent  precipitation  with  alcohol  removes  the  colour, 
and  the  precipitate  gives  a  red  solution  with  water  ;  moreover,  when 
it  is  kept  at  —12°  for  some  hours  and  the  ice  formed  subsequently 
melted,  a  liquid  is  obtained  which  is  no  longer  red  and  transpareiit, 
but  black  and  opaque,  and  deposits  finely  divided  silver  on  standing. 
The  author  concludes,  therefore,  that  argentous  salts  do  not  exist. 

W.  P.  W. 

Double  Phosphates  and  Arsenates  of  Strontium  and  Sodium. 
By  A.  JOLY  {Cum'pt.  rend.,  104,  905— 908).— The  author  has  pre- 
viously found  (Gompt.  rend.,  103,  11,97)  that  the  reaction  between 
disodium  phosphate  (1  mol.)  and  strontium  chloride  (1  mol.)  takes 
place  in  three  phases.  A  gelatinous  trimetallic  phosphate  is  formed, 
which  then  becomes  crystalline,  and  is  aiterwards  transformed  into  a 
distrontium  phosphate,  the  neutral  solution  becoming  acid  to  litmus. 
If  the  vessel  is  free  from  any  crystals  formed  in  a  previous  operation, 
the  second  and  third  stages  can  be  distinctly  separated.  The  thermo- 
meter remains  stationary  for  some  minutes,  during  which  the 
crystalline  trimetallic  phosphate  is  isolated.  It  consists  of  cubic 
crystals  of  strontium  sodium  phosphate,  NaSrP04  +  9H2O,  almost 
insoluble  in  cold  water  and  not  decomposed  by  washing  with  water. 

If  the  precipitate  is  allowed  to  remain  in  the  liquid,  and  phenol- 
phthale'in  is  added  and  then  aqueous  soda,  a  white,  gelatinous  precipi- 
tate is  formed  which  crystallises  rapidly.  When  the  indicator  changes, 
one  equivalent  of  alkali  has  been  added,  and  the  whole  of  the  stron- 
tium is  precipitated  as  strontium  sodium  phosphate,  which  is  nut 
affected  by  water. 

When  a  solution  of  strontium  chloride  (1  mol.)  is  added  to  a  solu- 
tion of  disodium  arsenate  (1  mol.),  no  precipitate  is  formed,  and  the 
solution  remains  alkaline,  but  after  some  time,  if  the  sides  of  the 
vessel  are  rubbed,  a  crystalline  precipitate  gradually  separates,  and  the 
liquid  becomes  acid  to  litmus  but  remains  neutral  to  methyl- orange. 
If  the  liquid  is  not  agitated,  but  crystallisation  is  allowed  to  take 
place  very  slowly,  large,  cubic  crystals  are  formed  and  the  reaction 
is  complete  in  24  hours.  The  crystals  are  strontium  sodium  arsenate, 
NaSrAs04  +  9H2O  ;  the  mother-liquor  is  acid  and  some  of  the 
arsenate  remains  in  solution.  If,  however,  one  equivalent  of  soda  is 
added  to  the  solution,  precipitation  becomes  complete  and  the  precipi- 
tate does  not  alter  in  contact  with  water.  It  likewise  undergoes  no 
change  even  if  left  in  the  acid  solution. 

Similar  double  salts  seemed  to  be  formed  with  calcium,  but  in  the 
case  of  barium  the  transformation  of  the  precipitate  is  so  rapid  that 
the  formation  of  a  double  salt  cannot  be  observed.  C.  H.  B. 

Ammoniacal    Compounds    of    Cadmium    Chloride.    By  G. 

Andr^  {Cowpt.  rend.,  104,  908 — 910).— When  cadmium  chloride  is 
dissolved  in   well-cooled   aqueous   ammonia  of    20  per  cent.,  and  a 
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current  of  ammonia  gas  is  passed  into  the  cooled  solution,  the  com- 
pound CdCl2,6NH3  separates  in  small,  anhydrous  crystals.  Another 
preparation  gave  crystals  of  the  composition  CdCl2,4NH3  +  H2O.  Both 
compounds  readily  decompose.  Divers  prepared  the  compound 
ZnCl2,5NH3  +  H2O  by  a  similar  method,  and  some  years  ago  the 
author  obtained  the  anhydrous  compound  ZnBrgjSNHa.  When 
cupric  chloride  is  treated  in  the  same  way,  it  yields  the  compound 
(CuCl2,5NH3)3  +  3H2O. 

As  in  Divers's  process,  the  author  dissolved  the  precipitated 
cadmium  compound  in  ammonia  at  a  gentle  heat ;  when  the  liquid 
cooled  it  deposited  large  octahedra  of  the  compound  (CdCUiSXHa^i  -j- 
H2O,  which  alter  rapidly  immediately  on  removal  from  the  mother- 
liquor.  In  presence  of  water,  it  is  decomposed  with  formation  of  a 
bulky,  white  precipitate.  Other  experiments,  in  which  heating  was 
continued  for  a  longer  time  and  the  conditions  of  cooling  were  some- 
what different,  gave  the  compound  (CdCl2,4NH3)2  +  H2O.  When  the 
copper  compound  is  dissolved  in  ammonia,  it  recrystallises  without 
alteration  on  cooling. 

The  compound  (CdCl2,2XH3)2  +  H2O,  described  by  Crofts,  is 
readily  obtained  by  adding  a  saturated  solution  of  cadmium  chloride 
to  well-cooled  ammonia,  and  evaporating  at  a  gentle  heat.  The 
author  also  confirms  Hauer's  statement  that  when  cadmium  oxide  is 
boiled  for  a  long  time  with  ammonium  chloride  it  yields  the  com- 
pound CdCl2,4NH4Cl.  Cupric  oxide,  under  the  same  conditions, 
vields  no  double  salt ;  zinc  oxide  likewise  yields  no  double  salt,  but 
forms  the  compound  (ZnCl2,2NH3)2  +  H2O.  C.  H.  B. 

Anunoniacal  Compounds  of  Cadmium  Sulphate  and  Nitrate. 
By  G.  Andre  (Gompt.  rend.,  104,  987— 990).— When  a  current  of 
ammonia  gas  is  passed  into  a  solution  of  cadmium  sulphate  in 
ammonia,  the  compound  CdS04,4NH3,2H20  separates  as  a  crystalline 
precipitate  composed  of  small  needles.  The  same  substance  is 
obtained  in  somewhat  larger  crystals  by  dissolving  the  precipitate  in 
the  ammonia  at  a  gentle  heat,  and  allowing  the  solution  to  cool.  The 
ratio  of  cadmium  to  ammonia  is  the  same  as  that  of  copper  to  ammonia 
in  the  corresponding  compound,  but  the  cadmium  is  not  completely 
precipitated.  This  compound  is  also  obtained  by  pouring  a  layer  of 
alcohol  on  a  solution  of  cadmium  sulphate  in  ammonia.  When 
prepared  in  this  way,  it  does  not  lose  ammonia  so  readily  as  when 
prepared  by  the  other  methods. 

Cadmium  oxide  dissolves  somewhat  readily  in  ammonium  sulphate, 
but  even  after  prolonged  action  the  crystals  which  separate  are 
variable  mixtures  of  ammonium  sulphate  and  cadmium  ammonium 
sulphate.  If,  however,  a  solution  of  ammonium  sulphate  saturated  in 
the  cold  is  heated  with  cadmium  oxide  for  several  hours,  the  solution 
carefully  concentrated,  and  the  crystals  of  ammonium  sulphate 
separated  as  they  form,  the  compound  Cd 804,3(^114)2804  -f  IOH2O 
is  obtained  in  crystals.  Copper  oxide  and  ammonium  sulphate  under 
the  same  conditions  yield  crystals  of  ammonium  sulphate  coloured 
blue  by  a  small  quantity  of  copper.     Zinc  oxide  treated  in  the  same 
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way  yields  crystals  of  tlie  compound  ZnS04(N'H4)2S04  +  7H2O, 
mixed  with  some  ammonium  sulphate.  The  salt  obtained  by  mixing 
the  two  sulphates  has  the  same  composition. 

If  cadmium  nitrate  crystals  are  added  to  20  per  cent,  ammonia, 
they  at  first  dissolve  rapidly,  but  the  addition  of  a  further  quantity 
produces  a  bulky,  crystalline  precipitate  which  redissolves  on  gentle 
heating.  When  the  solution  cools,  it  deposits  crystals  of  the  composition 
Cd(N03)2,6NH3  +  2H2O;  these,  when  heated,  melt  with  evolution  of 
a  little  water,  and  then  blacken  with  a  slight  explosion.  The  same 
substance  is  obtained  in  bulky,  anhydrous  crystals,  when  ammonia  gas 
is  passed  into  a  solution  of  cadmium  nitrate  in  ammonia.  Both  the 
anhydrous  and  the  hydrated  salts  are  decomposed  by  water  with 
formation  of  an  amorphous,  white  precipitate.  Under  similar  condi- 
tions, copper  nitrate  yields  an  analogous  compound.  The  author  was 
unable  to  obtain  the  other  ammoniacal  copper  nitrates  described  by 
Berzelius  and  by  Kane. 

The  ammoniacal  zinc  chloride  recently  described  by  Thorns  (this 
vol.,  p.  551)  was  prepared  by  the  author  three  years  ago  (Ann.  Ghim. 
Fhys.  [6],  3,  84  and  98).  C.  H.  B. 

Effect  of  Manganese  and  other  Substances  on  the  Properties 
of  Steel.  By  F.  Osmond  (Gompt.  rend.,  104,  985 — 987). — Manganese 
retards  the  molecular  change  of  the  iron  and  recalescence  during 
cooling  from  a  high  temperature,  or  in  other  words  keeps  the  carbon 
in  solution  and  the  iron  in  the  condition  /3,  the  effect  being  greater 
the  greater  the  proportion  of  manganese.  The  same  eJBfect  is  produced 
by  the  rapid  cooling  of  non-manganiferous  steel,  so  that  the 
presence  of  manganese  exerts  much  the  same  influence  as  the  process 
of  tempering.  Tungsten  has  the  same  property  in  a  still  more  marked 
degree,  but  chromium  seems  to  produce  no  similar  effect.  Silicon  has 
no  influence  on  the  effect  of  the  manganese,  but  sulphur  seems  to 
combine  with  part  of  the  manganese,  and  thus  diminishes  its  action. 
Phosphorus  has  no  appreciable  effect  on  the  modification  of  the  iron, 
nor  on  recalescence. 

Every  foreign  substance  in  the  steel  produces  its  own  peculiar 
effects,  but  it  is  to  carbon  alone  that  steel  owes  its  characteristic 
differences  from  the  other  forms  of  iron.  C.  H.  B. 

Alkaline  Vanadates.  By  A.  Ditte  (Compt.  rend.,  104,  902 — 
905,  and  1061 — 1064). — When  a  solution  of  vanadic  anhydride 
(1  mol.)  in  a  solution  of  potassium  oxide  (1  mol.)  is  evaporated  in  a 
vacuum,  it  deposits  slender  needles  of  the  salt  2K2V2O6  +  SHgO,  and 
the  mother-liquor  yields  white,  silky,  nacreous  needles  of  the 
hexahydrate  KaVjOe  +  6H2O.  If  potassium  oxide  is  in  excess,  the 
vanadate  separates  in  brilliant,  silky,  elongated  prisms,  which  only 
contain  4  mols.  H2O.  A  solution  of  vanadic  anhydride  in  an 
equivalent  quantity  of  potassium  carbonate  deposits  the  hydrate 
KzVgOe  +  3H2O  in  stellate  groups  of  needles. 

All  these  hydrates  lose  their  water  when  heated,  and  melt  to  a 
pale-yellow  liquid  which  solidifies  to  a  white,  nacreous  mass  of  the 
anhydrous  vanadate,  which  has  a  lamellar  fracture.     The  anhydrous 
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vanadate  is  only  slightly  soluble  in  water,  whilst  the  hydrates  are 
readily  soluble. 

A  solution  of  potassium  carbonate  saturated  with  an  excess  of 
vanadic  anhydride  at  80°  forms  a  garnet-red  liquid,  which  on  cooling 
deposits  the  compound  K20,2V205  +  IOH2O  in  orange-red  plates. 
At  a  higher  temperature,  the  crystals  contain  8H2O,  and  have  a  deeper 
colour.  If  the  solution  is  acidified  with  acetic  acid  and  concentrated 
at  80°,  the  salt  containing  IOH2O  is  deposited  in  brilliant,  trans- 
parent, hexagonal  plates,  whilst  if  crystallisation  takes  place  at  a 
higher  temperature,  the  crystals  are  orange,  and  contain  3H2O.  If 
these  crystals  are  boiled  in  the  mother-liquor  they  alter  as  the  liquid 
becomes  more  concentrated,  and  form  small,  deep-red,  very  brilliant 
crystals  of  the  anhydrous  divanadate  K20,2V205.  When  the  mother- 
liquor  from  a  previous  crystallisation,  containing  a  certain  proportion 
of  potassium  acetate,  is  concentrated  by  boiling  and  allowed  to  cool,  it 
deposits  orange-red  plates  of  the  composition  2K20,3y205  +  GHoO. 

When  an  excess  of  vanadic  anhydride  is  dissolved  in  potassium 
carbonate  and  mixed  with  a  large  quantity  of  acetic  acid,  a  garnet-red 
solution  is  obtained,  and  if  this  is  heated  at  70°  it  deposits  orange 
crystals  of  the  compound  K20,3V205  -f-  5H2O.  If  the  mother-liquor 
is  filtered  off  and  allowed  to  cool,  transparent,  garnet-red  crystals  of 
the  hydrate  K20,3V205  +  5H2O  separate.  When  heated,  all  these 
hydrated  acid  salts  lose  their  water  and  melt  to  a  bmwn  liquid,  which 
solidifies  to  an  almost  black,  crystalline  mass,  only  slightly  soluble  in 
water. 

If  a  solution  of  vanadic  anhydride  (I  mol.)  in  water  containing 
rather  more  than  2  mols.  of  potassium  oxide  is  filtered  and  evaporated 
in  a  vacuum,  it  yields  colourless,  transparent  crystals  of  the  salt 
2K20,Vo05  +  4H2O,  which  lose  water  when  heated,  then  melt,  and 
solidify   on    cooling   to   a   crystalline   mass    of    the   anhydrous  salt, 

2K20,V205. 

A  solution  of  3  mols.  potassium  oxide  and  I  mol.  of  vanadic 
anhydride,  yields  very  deliquescent,  colourless,  transparent,  channelled 
crystals  of  the  vanadate  3K20,V205  with  9  or  12  mols.  H2O,  according 
to  the  temperature  at  which  crystallisation  takes  place.  It  readily 
forms  supersaturated  solutions. 

A  solution  of  vanadic  anhydride  containing  a  large  excess  of  potash 
deposits  no  crystals,  but  if  it  is  agitated  with  alcohol  an  oily  layer 
separates,  and  when  this  is  washed  with  alcohol  it  solidifies  to  a  very 
hygroscopic  crystalline  mass  with  a  radiating  structure.  When  this 
is  dried  on  porous  plates  in  a  vacuum,  it  forms  brilliant  white  needles 
of  the  composition  4K20,V205  +  2OH2O  ;  these  lose  their  water  when 
heated,  and  yield  the  white  anhydrous  salt  which  fuses  with  difiiculty 
even  at  a  red  heat. 

The  compound  Na20,V205,  formed  when  vanadic  anhydride  (I  mol.) 
is  dissolved  in  a  solution  of  sodium  oxide  (I  mol.),  crystallises  with 
diflBculty,  but  if  a  large  quantity  of  the  solution  is  slowly  concentrated 
it  deposits  translucent  nodules  consisting  of  slender,  radiating 
needles  of  the  composition  Na20,y205  +  4H2O.  If  the  syrupy  solu- 
tion which  will  not  crystallise  is  treated  with  a  mixture  of  alcohol  find 
water,  it  deposits  an  oily  layer  which  quickly  solidities  and  can  be 
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recrystallised  from  dilute  alcohol,  when  it  forms  brilliant  white,  silky 
needles  of  the  hydrate  N'a20,V205,5H20. 

When  vanadic  anhydride  is  dissolved  in  a  solution  of  an  equivalent 
quantity  of  sodium  carbonate,  the  liquid  crystallises  with  difficulty, 
but  when  treated  with  alcohol  it  yields  white  needles  of  the  composi- 
tion N'a20,Y205  +  6H2O  or  N'a20,V205  +  SHoO,  according  to  the 
temperature. 

If  somewhat  more  than  an  equivalent  quantity  of  vanadic  anhydride 
is  dissolved  in  a  boiling  solution  of  sodium  carbonate,  the  liquid  on 
cooling  deposits  a  crystalline  crust  consisting  of  distinct  red  trans- 
parent crystals  of  the  composition  N'a20,2V205  +  5H2O.  If  a  solution 
of  the  normal  vanadate  is  acidified  with  acetic  acid  and  concen- 
trated, it  yields  garnet-red,  channelled  needles  of  the  composition 
Na20,2V205  +  IOH2O. 

The  compound  2Na20,3y205  4-  I8H2O  is  obtained  in  friable  hexa- 
gonal tables,  together  with  the  preceding  compound,  by  concentrating 
an  acidified  solution  of  the  normal  vanadate.  Lt  is  also  obtained  in 
red,  prismatic  crystals  with  only  I6H2O,  by  dissolving  an  excess  of 
vanadic  anhydride  in  sodium  hydroxide  solution,  acidifying  the  cold 
liquid  with  acetic  acid,  and  concentrating  at  about  50°. 

A  hot  solution  of  soda  saturated  with  excess  of  vanadic  anhydride 
and  concentrated  by  boiling,  deposits  brilliant,  orange-red  plates  of  the 
composition  ]N'a^O,3V205  +  SH.O. 

All  the  hydrated  acid  salts,  when  heated,  lose  water  and  become 
deep  brown,  melt  at  a  higher  temperature,  and  solidify  on  cooling  to 
a  crystalline  mass  of  the  very  slightly  soluble  anhydrous  salt. 

When  vanadic  anhydride  (1  mol.)  is  dissolved  in  a  solution  contain- 
ing 2  mols.  of  sodium  oxide,  filtered,  a  small  quantity  of  alkali  added, 
and  the  solution  concentrated  in  a  vacuum,  it  yields  colourless,  trans- 
parent plates  of  the  composition  2Na20,V206  +  I8H2O.  They  melt 
to  a  colourless  liquid  which  loses  water,  forming  a  white  substance ; 
this  afterwards  becomes  pale  yellow,  and  is  finally  converted  into 
the  white,  very  deliquescent,  anhydrous  salt.  If  the  solution  is 
evaporated  to  dryness,  and  the  residue  extracted  with  water  and 
alcohol  at  about  60°,  the  liquid  deposits  brilliant  needles  of  the 
composition  2]S'a20,V205  +  8H2O  on  cooling. 

If  vanadic  anhydride  is  dissolved  in  a  solution  of  three  equivalents 
of  sodium  oxide  and  the  liquid  slowly  concentrated,  it  deposits  bulky 
colourless,  transparent  prisms  of  the  disodium  salt,  and  afterwards 
brilliant  white,  silky  needles  of  the  composition  3Na20,V205  -f  26H2O. 
This  salt  is  also  often  deposited  in  nodules  which  contain  only 
24H2O. 

When  vanadic  anhydride  is  dissolved  in  a  large  excess  of  soda,  the 
solution  yields  brilliant  white  needles  of  the  salt  4N"a20,V205  -f 
3OH2O.  If  crystallisation  takes  place  in  a  warm  liquid,  the  crystals 
contain  only  '26H2O.  When  the  crystals  are  heated  they  effloresce, 
melt  in  tlieir  water  of  crystallisation,  and  are  finally  converted  into  the 
very  soluble  anhydrous  salt,  which  does  not  melt  even  at  a  bright  red 
heat.     In  this  respect,  it  resembles  the  corresponding  potassium  salt. 

C.  H.  B. 
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Crystallised  Niobic  Anhydride.  By  A.  Knop  (Zeit.  Kryst.  Min., 
12,  610 — 615). — The  author  has  obtained  niobic  anhydride  in  crystals. 
Borax  glass  was  fused  in  a  platinum  crucible,  and  saturated  with 
niobic  anhydride,  of  which  material  30  grams  were  at  his  disposal. 
On  cooling  slowly,  the  excess  of  anhydride  crystallised  out.  It  was 
found  that  9"42  per  cent,  of  niobic  anhydride  was  contained  in  the 
clear  borax  glass,  and  separated  out  in  an  amorphous  condition 
when  the  mass  was  dissolved  in  hot  water.  The  larger  crystals  are  in 
the  form  of  cubes,  and  appear  to  belong  to  the  regular  system.  Their 
optical  properties,  however,  do  not  point  to  the  regular  system,  but 
show  that  the  crystals  must  be  regarded  as  rhombic  combinations  of 
the  three  pinacoids,  OP,  coPco,  and  coPoo.  All  the  plane  aogles  are 
exactly  90"",  It  is  therefore  doubtful  whether  niobic  anhydride 
crystallises  in  the  regular  system  with  optical  anomalies,  or  in  the 
rhombic  with  a  molecular  system  approaching  that  of  the  regular. 
Ebelmen  (this  Journal,  1848,  181),  who  prepared  crystallised  niobic 
anhydride  from  boric  acid,  was  unable  to  measure  the  crystals  he 
obtained  on  account  of  the  small  quantity  of  material  at  his  disposal. 
He  merely  stated  that  they  were  prismatic.  B.  H.  B. 

Ammoniacal  Platinum  Compounds.  By  A.  Cossa  (Gazzetta, 
17,  1 — 11). — After  reference  to  the  experiments  of  Reisel,  Cleve,  and 
others  on  ammoniacal  platinum  compounds,  the  results  of  experiments 
are  given  on  the  admixture  of  solutions  of  platinic  chloride  or  sodium 
platinochloride  with  platosodiamine  chloride.  At  ordinary  tempe- 
ratures, if  the  solutions  are  neutral,  a  yellow,  amorphous  compound, 
of  the  composition  and  properties  of  a  platosodiamine  platinochloride, 
is  produced.  This  changes  slowly  at  ordinary  temperatures,  more 
rapidly  on  boiling,  into  platinodiamine  platinochloride  (Cleve's  salt), 
when  the  original  substances  are  mixed  in  equimolecular  proportions, 
or  into  the  green  salt  of  Magnus  and  platinodiamine  chloride  if  in  the 
original  mixture  the  proportion  of  platosodiamine  chloride  predomi- 
nates. The  results  ol:  experiments  with  various  mixtures  are  given 
in  full.  It  is  evident  that  the  platosodiamine  platinochloride  has  the 
same  percentage  composition  as  platinodiamine  platinochloride ;  thus 
the  yellow,  amorphous  substance  may  only  be  a  so-called  physical 
isomeride  of  the  red,  crystalline  salt  obtained  directly  at  temperatures 
above  60°.  In  order  to  determine  this  point,  the  reaction  between  the 
yellow  substance  and  potassium  platinochloride  is  examined;  for  if 
the  former  is  platosodiamine  platinochloride  it  should  give  by  double 
decomposition  platosodiamine  platinochloride  (Magnus'  salt)  and 
potassium  platinochloride,  thus :  Pt(NH3)4Ci2,PtCl4  -I-  2KCl,PtCl2  = 
PtrNH3),Cl2,PtCl2  +  2KCl,PtCl4.  This  was  confirmed  by  experi- 
ment.  V.  H.  V. 
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Origin  of  Hydrogen  Chloride,  Sulphurous  Anhydride,  and 
Iodine  in  the  Gases  of  Volcanoes.  Bj  L.  Ricciardi  {Gazzetta,  16, 
38 — 42). — Gay-Lussac,  Bunsen,  and  others,  who  have  studied  the 
gaseous  emanations  from  craters  and  fumaroles,  have  concluded  that 
at  the  commencement  of  the  eruption,  hydrogen  chloride  is  evolved, 
which  is  succeeded  immediately  by  sulphurous  anhydride  and  other 
compounds.  On  the  other  hand,  in  the  case  of  the  eruption  of  Etna 
in  the  year  1883,  the  author  found  this  order  to  be  reversed,  in  that 
sulphurous  anhydride  was  first  evolved  and  subsequently  hydrogen 
chloride ;  this  point,  however,  is  not  insisted  on. 

As  regards  the  origin  of  the  hydrogen  chloride,  it  probably  arises 
from  the  decomposition  of  metallic  chlorides,  especially  magnesium 
chloride,  in  the  presence  of  steam  at  a  high  temperature.  In  con- 
firmation of  this  view,  it  is  shown  that  finely-powdered  granite  and 
lava,  mixed  with  pure  sodium  chloride,  evolves  hydrogen  chloride,  the 
quantity  of  which  is  increased  by  blowing  in  a  current  of  steam.  On 
repeating  the  experiment,  with  the  addition  of  a  small  quantity  of 
potassium  iodide,  iodine  is  evolved,  an  element  which  has  be  n  found 
in  the  gaseous  emanations  from  the  crater  of  the  island  Vulcano  in 
the  ^olian  group.  Lastly,  the  formation  of  sulphurous  anhydride  is 
in  all  probability  due  to  the  interaction  of  calcium  and  magnesium 
sulphates,  either  singly  or  conjointly  with  the  silica,  whereby  silicates 
are  produced  with  separation  of  sulphuric  oxide,  which  is  decomposed 
into  sulphurous  oxide  and  oxvgen.  Thus  (1)  Si02  +  MgSOi  = 
MgSiOa  (enstatite)  +  SO3;  (2)  SiOo.  +  CaSOi  =  CaSi03  (wollas- 
tonite)  +  SO3;  and  (3)  SiOa  +  CaSO*  +  MgSOi  =  MgCaSiO^ 
(monticellite)  -f-  2SO3.  It  was  found  that  an  artificial  mixture  of 
granite  with  magnesium  or  calcium  sulphates  evolved  sulphurous 
anhydride. 

On  the  other  hand,  Bunsen  attributes  the  formation  of  sulphurous 
anhydride  to  the  oxidation  of  hydrogen  sulphide,  as  also  to  the 
decomposition  of  sulphates  of  the  alkalis  and  alkaline  earths  at  high 
temperatures.  V.  H.  V. 

Stromeyerite  from  Mexico.     By  G.  A.  Konig  (Zeit.  Kryst.  Min., 
12,  621). — An  analysis  of  stromeyerite  from  Zacatecas  in  Mexico  gave' 
the  following  results : — 

S.  Ag.  Cu.  Insol.  Total. 

15-81  60T8  33-69  0-26  99-94 

This  corresponds  with  the  formula  (AgCu)2S.  The  mineral  occurs 
in  imperfect  prismatic  crystals  in  quartz.     Its  sp.  gr.  is  6'23. 

B.  H.  B. 
Braunite  from  Jakobsberg  in  Wermland.     By  L.  J.  Igelstkom 
{Zeit.  Kryst.  Min.,  12,  659 — 660). — This   mineral,  discov^ered  by  the 
author  some  years  ago,   is   found   massive  or  in  small    crystals  in 
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Archsean  limestone.      Analyses  of   the  crystals  gave   the  following 
mean  results : — 

SiOg.  MnO.  FeO.     MgO,CaO.     PbO.  O.  Total. 

8-67         (80-23)         1-33        0*95         0-65         8-17         lOO'OO 

The  silica  gelatinises  with  hydrochloric  acid.  B.  H.  B. 

Buratite  from  Lanrium.  By  E.  Jannettaz  (Zeit.  Kri/st.  Min.,  12, 
645). — The  mineral  forms  small  bundles  of  pale-green  needles.  The 
needles  exhibit  oblique  extinction.  Analysis  gave  the  following 
results : — 

CO2.  CuO.  ZnO.  H2O.        Residue.        Total. 

15-45        18-07        50-45        14v5        O50        99*22 

B.  H.  B. 
Analyses  of  Bohemian  Minerals.  By  B.  Erben  (Zeit.  Kryst. 
Mi7i.,  12,  664 — 666). — The  author  gives  analyses  of  the  following 
minerals  : — 1.  Carbonates  from  the  felspar-basalt  of  Kolozruky  between 
Laun  and  Briix ;  2.  Fibrous  barytes  from  Mies ;  3.  Comptonite  from 
Katzenburg,  near  Leitzmeritz  (formula  RAlaSiaOg  +  2|-H20)  ;  4.  Alu- 
minium and  ferric  sulphates  from  Webrschan :  (a.)  white  micro- 
crystalline  aggregate  soluble  in  water,  sp.  gr.  1*72;  formula 
(Al,Fe)2(S04)3  +  I5H2O,  that  is,  the  composition  of  keramohalite 
less  3H2O  ;  (b.)  compact  yellow  mass,  becoming  deep  red  on  exposure 
to  moist  air,  easily  soluble  in  water;  sp.  gr.  2*038;  formula 
(Fe,Al)2(SOi)3  +  I2H2O,  that  is,  the  composition  of  Schrauf's  ihleite. 

B.  H.  B. 
Cyprusite.  By  J.  Debt  (/.  Botj.  Mic.  80c.,  4,  186—191 ;  Zeit. 
Kryst.  Min.,  12,  616 — 618). — This  mineral  was  first  described  by 
Reinsch  (Abstr.,  1882,  578).  It  forais  thick  veins  in  a  melaphyr  or 
dolerite  containing  zeolites.  The  principal  locality  where  it  is  found 
is  near  Kynussa  on  the  right  bank  of  the  Balahussa  stream.  The 
mineral  is  usually  friable,  but  sometimes  quite  hard.  Its  sp.  gr.  is  1*8. 
It  is  insoluble  in  water,  but  soluble  in  acids,  leaving  an  insoluble 
residue  of  1690  per  cent.  An  analysis  of  the  soluble  portion  gave 
the  following  results  : — 


Fe-^Og. 

AI2O3. 

SO3. 

H2O. 

Total. 

49-68 

3-89 

35-34 

11-06 

99-97 

from  which  the  author  deduces  the  formula  Al2S30i2,8Fe2S06  + 
I8H0O.  The  difference  from  the  composition  found  by  Reinsch  is 
considerable.  Under  the  microscope,  the  mineral  is  found  to  consist 
of  hexagonal  tablets,  and  an  optical  investigation  showed  that  it 
belongs  to  the  hexagonal  system. 

The  author  observed  in  several  places  the  efflorescences  mentioned 
by  Reinsch.     Their  composition  is  as  follows  : — 


nsol.  in  HgO. 

Cu. 

AI2O3. 

SO3. 

HoO. 

Total. 

4-88 

0-45 

17-70 

35-19 

39-00 

97-22 

Iron  was  found  to  be  absent.    The  mineral  was  of  a  greenish-white  | 
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colour,  and  looked  exactly  like  weathered  ferrous  sulphate.  Its  formula 
is  2Al203,5S03  +  25H2O.  B.  H.  B. 

Haematostibiite,   a  New  Mineral  from    Orebro.      By  L.   J, 

Igelstrom  (Zeit.  Kryst.  iHm.,  12,  650 — 651). — At  the  Sjogruf  van  iron, 
mine,  Orebro,  Sweden,  in  fissures  in  compact  tephroite  in  granulite 
interstratified  in  Archaean  limestone,  there  occur  barytes,  a  mineral 
resembling  chondroarsenite,  and  the  new  mineral.  The  latter  appears 
black,  but  is  blood-red  and  transparent  in  thin  sheets.  It  is  rhombic, 
and  exhibits  distinct  dichro'ism.  Analysis  gave  the  following 
results : — 

SbaOg.  MnO.  FeO.  MgO  +  CaO.  Total. 

37-2  517  9-5  1-6  100-0 

In  composition,  the  new  mineral  is  very  similar  to  manganostibiite- 
(Abstr.,  1886,  25).  B.  H.  B. 

Composition  of  Columbite  from  Graveggia  in  Val  Vigezzo.. 

By  A.  CossA  (Gazzetta,  17,  31 — 37). — Steuever  has  recently  found 
columbite  among  the  pegmatite  minerals  of  Graveggia.  It  appears 
that  columbite  occurs  in  three  typical  forms,  namely  (i)  black  crystals 
of  metallic  lustre,  sp.  gr.  =  5'67,  appearing  brownish-red,  when 
pulverised ;  (ii)  more  lustrous  crystals  than  the  preceding,  sp.  gr-. 
5*78  ;  and  (iii)  crystals  covered  with  a  paste  of  a  light  green  colour. 
An  analysis  of  a  specimen  of  the  first  type  gave  the  following 
results : — 


NbgOg  and  TaaOj. 

FeO. 

MnO. 

SnOs. 

CaO. 

MgO. 

Total. 

78-52 

9-84 

8-y8 

0-23 

1-17 

trace 

98-74 

In  the  course  of  these  analyses,  it  was  observed  that  Marignac's 
method  for  the  separation  of  niobic  and  tantalic  acids,  which  is  based 
on  the  difference  in  solubility  of  potassium  flaotantalate  and  oxy- 
fluoniobate,  although  convenient  for  obtaining  the  acids  in  a  state  of 
purity,  is  not  applicable  to  their  quantitative  separation.  According 
to  Marignac,  potassium  fluotantalate  crystallises  in  the  trimetric 
system,  but  the  author  sbows  by  examination  of  the  crystals  by 
polarised  light  that  tliey  belong  to  the  clinohedric  form,  a  view  con- 
firmed by  an  examination  of  a  large  sample  of  the  salt  from  the 
columbite  of  Connecticut.  V.  H.  V. 

Pectolite  from  Auchensterry  Quarry,  Kilsyth.  By  J.  Young 
(Zeit.  Kryst.  Min.,  12,  620). — The  specimens  described  are  the  finest 
examples  ever  seen  from  Western  Scotland,  where  pectolite  is  of 
somewhat  rare  occurrence.  The  mineral  occurs  in  the  form  of  fine 
greyish-white  needles,  with  harmotome  and  a  black  mineral,  probably 
tourmaline,  in  thin  veins  in  the  dolerite  at  Kilsyth,  north-west  of 
Glasgow.     Analysis  gave — 


SiOc. 

AlaOg. 

FesOg. 

MgO. 

CaO. 

NasO. 

H2O. 

52-74 

0-67 

1-20 

1-52 

31-86 

9-60 

2-00 
B.  H.  B. 
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Manganese-zinc   Serpentine   from   Franklin,    New    Jersey. 

By  G.  A.  KoNiG  (Zeit.  Kryst.  Mln.,  12,  621— 622).— The  mineral 
examined  was  compact,  dark  brown  in  colour,  translucent  at  the 
edges,  and  had  a  semi-conchoidal  fracture  ;  sp.  gr.  2"635.  The  mean 
of  two  analyses  gave  the  following  results  (I)  : — 


I  . 
II  . 


SiO.2. 

42-20 
41-70 


Fc.Oa 

2-80 


MnO. 

7-44 
6-91 


ZnO. 

3-90 
3-10 


MgO. 

29-24 
29-24 


HoO. 
1404 
14-04 


Total. 
99-62 
94-99 


Analysis  II  gives  the  results  obtained  after  subtracting  4-15  per 
cent,  of  franklinite.  The  author  regards  the  mineral  as  a  serpen- 
tine in  which,  the  magnesium  is  partially  displaced  by  manganese  and 
zinc.  B.  H.  B. 

Biotite.  By  A.  Knop  (Zeit.  Kryst  Mhi.,  12,  588— 607).— The 
author  gives  the  following  analyses  of  biotite  : — 


I. 

II. 

III. 

IV. 

Y. 

YI. 

SiO^.... 

37-60 

32-83 

34-82 

36-42 

37-90 

35-83 

TiOa    . . . 

1-67 

3-30 

2-00 

3-99 

0-21 

0-00 

A1203 . . . 

19-68 

18-40 

1691 

17-92 

18-83 

18-82 

Cr,03  .  .  . 

0-18 

— 

— 

— 

— 

— 

FesOa .  . . 

2-29 

1-46 

419 

2-83 

4-22 

2-63 

FeO  . .  . . 

15-04 

19-90 

15-96 

7-04 

15-86 

0-00 

MnO  .  . . 

trace 

trace 

— 

— 

0-70 

trace 

MgO  .  . . 

13-24 

11-56 

13-98 

20-52 

13-50 

28-34 

BaO.... 

— 

— 

— 

— 

— 

6-84 

SrO  .... 

— 

— 

— 

— 

— 

0-47 

K,0  . .  . . 

6-18 

7-53 

7-48 

6-54 

6-96 

6-27 

Na^.O  .  . . 

0-71 

2-09 

2-49 

2-60 

0-59 

i-01 

H,0  . .  . . 

3-42 

3-05 

1-79 

2-50 

1-23 

0-00 

Total...    100-00     100-12       99-62     100-36     100-00     100-21 


I.  Biotite  from  Bostenbach  near  Petersthal ;  II.  Biotite  from 
Freiersbach ;  III.  Biotite  from  Easton,  Pennsylvania ;  IV.  Biotite 
from  Oberbergen  in  the  Kaiserstuhl ;  V.  Biotite  from  the  Klausen- 
alpe:  VI.  Barium-biotite  from  the  koppite-limestone  of  Schelingen  in 
the  Kaiserstuhl.  These  analyses  exhibit  great  constancy  in  the  per- 
centages of  alumina  and  alkalis;  w^hilst  the  percentages  of  ferrous 
vary  in  such  a  way  that  their  sums  remain 
The  mean  of  the  six  analyses  gives  the  following 


oxide  and  magnesia 
approximately  equal, 
oxygen  ratio  : — 


as 


RO2 
2-1 


B2O3 

1 


RO 
1-4 


This  represents  the  formula  R"4R'^^2Si30i3.  This  formula  might  also 
be  written  RsSiaOg  +  RAljO, ;  in  which  case  biotite  may  be  regarded 
as  a  molecular  combination  of  amphiboloid  material  with  spinell. 

B.  H.  B. 

Pseudo-biotite.  By  A.  Knop  {Zeit.  Kryst.  Mln.,  12,  607—609).— 
A  mineral  resembling  biotite,  occurring  in  the  granular  limestone  of 


3.      MgO.       K2O. 
lO       2-32       0-79 

H2O.          Total. 
21-70      100-58 

Sp.  ^r.  2-70. 

B.  H.  B. 

.    MINER ALOGTCAL  CHEMISTRr.  647 

Sclielingen  in  the  Kaiserstuhl  Mountains,  was  found  on  analysis  to 
have  the  following  composition  : — 

SiO.2.      TiOs.     AI2O3.     FeaOj.    MnoOg.    MgO.      K.O.      H,0.         Total. 
35-91     1-15     15-18     10-85     0-89     22-80     2-90     10-77     100-45 

Formula  :  RiAlgSiiOis  +  2H2O.  This  altered  biotite  is  termed  by 
the  Sbuthor  pseudo-biotite.  B.  H.  B. 

Analysis  of  a  Pink  Clay.  By  A.  Damour  (Zeit.  Kryst.  Min., 
12,  655). — The  argillaceous  mineral  described  by  Baret  is  soluble  in 
dilute  hydrochloric  acid  to  the  extent  of  2'95  per  cent.  The  residue 
is  still  of  a  pink  colour.     Analysis  gave  the  following  results  : — 

SiOa.         AI2O3.        FeO.       MnO 
53-11      21-22       1-04      0-40 
Formula :  Al4Si902i,12H20. 

Meteoric  Iron  at  Port  Duncan,  Texas.  By  S.  Meunier  {Com.pt. 
rend.,  104,  872 — 873). — This  meteorite,  which  was  discovered  in 
1882,  is  surrounded  by  a  dull  black  crust,  formed  during  its  passage 
through  the  air.  The  interior  has  the  colour  of  tin,  with  a  character- 
istic silky  lustre,  and  a  crystalline  fracture  which  shows  cleavage. 
It  contains  elongated  inclusions  of  the  colour  of  silver,  and  darker 
masses  with  the  colour  of  tombac.  The  meteorite  has  the  composi- 
tion :  Iron,  92*02;  nickel  (with  traces  of  cobalt),  6-10;  insoluble 
matter,  1-80  =  99'92 ;  sp.  gr.  =  7*699.  The  insoluble  matter  con- 
sists of  prismatic  crystals  of  the  variety  of  schreibersite  known  as 
rhabdite.  The  tombac-coloured  inclusions  are  pyrrhotine,  F7S8, 
which  is  associated  with  daubreelite.  In  its  composition,  sp.  gr., 
and  the  nature  of  the  inclusions,  this  meteorite  is  almost  identical 
with  that  which  fell  at  Branau,  July  14th,  1847.  C.  H.  B. 

Examination   of    Schiitzenhof-Qnelle,   Wiesbaden.      By  H. 

Feesenius  (/.  pr.  Ghem.  [2],  35,  237— 254).— Yield  about  160  litres  a 
minute;  temperature,  21st  March,  1879,  49-2°;  sp.  gr.  at  10°, 
1-004999.  The  analysis  gave  in  1000  parts  by  weight:— NaCl, 
5-154046;  KCl,  0-157510;  LiCl,  0-025228 ;  isrH4Cl,  0'012340; 
CaCl2,  0-585858;  NaBr,  0-002534 ;  Nal,  0-000028;  CaSOi,  0-134366 ; 
SrSOi,  0-020362;  BaS04,  0-000010;  CaCOs,  0-139495;  MgCO,, 
0-124487;  FeCOa,  0-002179;  MnCOa,  0-000671 ;  CaaAs^Og,  0-000060  ; 
AUPsOb,  0-000334;  aluminium  silicate,  0000401 ;  SiO^,  0-050907; 
total,  6-410816;  combined  carbonic  anhydride,  0-127669;  carbonic 
anhydride  free,  0-308144;  nitrogen,  trace;  also  traces  of  rubidium, 
csesium,  nitric  and  boric  acids,  copper,  hydrogen  sulphide,  and 
organic  substances.  Of  the  gases  given  off  at  the  spring,  38-47  per 
cent,  are  absorbed  by  potash.  The  water  contains  no  bacteria.  The 
water  was  led  from  the  spring  by  enamelled  iron  pipes,  but  the  water 
acted  on  them  and  the  packing  of  the  joints,  with  evolution  of 
hydrocarbons  and  hydrogen  sulphide,  but  since  these  pipes  have 
been  replaced  by  earthenware  ones,  no  change  is  perceptible  in  the 
water  as  delivered  at  the  baths,  &c.  H.  B. 
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Analysis  of  Mineral  Waters  from  Servia.     By  S.  M.  Losa- 

NTTSCH  (Ber.,  20, 1114 — 1115). — The  table  gives  the  analyses  expressed 
in  parts  per  1000  of  the  springs  of  (I)  Wrnjacka  banja,  (II)  Bukowik, 
(III)Palanka,(IV)Alexinackabanja,(y)Ilibarska  banja,  (VI) Wranjska 
banja,  and  (VII)  Brestowacka  banja  : — 


I. 

II. 

III. 

IV. 

V. 

YI. 

YII. 

Fixed  consti-  "1 

tuents  ...  J 

K   

2-0146 

0  -07984 
0 -63704 
0-07691 
0  -06562 
0  -00240 
0  -00105 
0-11512 

0  -04260 
3  -61147 

1  -0031 
36° 

2  -3576 

0  -05409 
0-79809 
0-12901 
0  -01693 
0  -00499 
0-00271 
0-12185 

0-01775 
4-53046 

13° 

1 -6120 

0-05518 
0-42511 
0-10283 
0  -04108 
0 -00960 
0  -00199 
0  -08983 

0-03195 
3  -69433 

1-00257 

0-2666 
0  -00640 

0-3280 
0  -01170 

1-0488 

0-0264 
0  -3309 
0  -0160 
0  -0100 
0  -0007 
0  -0005 
01135 
0-3166 
0 -0568 
0-2546 

1-001 

89° 

0-8345 
0 -01402 

Na 

0  -00888  0  -1039 
0  -07182        — 
0-005700-0092 

0-15224 

Ca 

0  -08000 

Me 

0-00612 

-,5 

Fe 

0-00121 
0  -00279 
0 -02244 
0  -01236 
0-00570 
0-28114 

1 -00043 
46-5° 

0  -0010 
0-0636 
0  -0843 
0-0065 
0  -0956 
0-0105 

1 -000345 

39° 

AI2O3 

SiO.,  

SO3 

0 -00140 
0  05211 

0  -47787 

CI 

0  -04970 

C02 

SH2 

0  03236 
0  -00425 

Sp.gr 

Temperature. . 

1  -00075 
40° 

A.  J.  G. 

Analysis  of  the  Water  of  a  Saline  Lake  near  the  Stoltipin 
Mineral  Springs.  By  P.  Bulitsch  (J.pr.  Ghem.  [2],  35,  360—363). 
— The  author  has  analysed  the  water  from  a  triple  lake  about  40  miles 
from  Balakowo,  Samara.  1000  parts  contained  in  grams  25-855  CI, 
0009  SiOa,  0-002  FeoOa,  2-343  SO3,  1-755  CaO,  2-099  Mg,  4-722  KCl, 
28-497  NaCl,  0-019  Br,  and  total  solid  residue  45-483.  The  water 
was  colourless,  had  an  odour  of  hydrogen  sulphide,  a  bitter  saline 
taste,  and  a  sp.  gr.  1-0348  at  18°. 

The  water  was  concentrated  till  it  attained  a  sp.  gr.  of  I-2I  at  18°, 
during  which  process  calcium  sulphate  crystallised  out.  The  mother- 
liquor  had  a  yellowish  colour,  and  slightly  acid  reaction.  1000  parts 
contained  in  grams  160-575  CI,  0-025  SiOs,  1-399  SO3,  11-908  CaO, 
11-200  Mg,  17-617  KCl,  174-244  NaCl,  0-793  Br,  and  a  total  residue 
of  262-606  grams.  L.  T.  T. 


Organic    Chemistry. 


The  Relation  between  Petroleum  and  the  Hydrocarbons  of 
Coal-tar  and  Shale-tar.  By  G.  Kraemer  and  W.  Bottcher  (Ber., 
20,  595 — 609). — The  results  arrived  at  by  the  authors  in  an  examina- 
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tion  of  Grerman  petroleum  combined  with  those  obtained  by  Markow- 
nikoff  in  the  case  of  Baku  oil  (Abstr.,  1884,  1276)  are  held  to  prove 
that  the  hydrocarbons  of  petroleum  and  those  present  in  coal-  and 
shale-tar  differ,  not  in  character,  but  in  the  relative  proportions  of  the 
two  classes  of  hydrocarbons :  those  unattacked  and  those  attacked  by 
concentrated  sulphuric  or  nitric  acids.  To  the  first  group  belong  the 
parajBins  and  naphthenes,  and  to  the  second  benzene-  and,  accordiLg 
to  the  authors'  views,  naphthene- derivatives.  W.  P.  W. 

New  Class  of  Ferrocyanides  and  Ferricyanides.     By  J.  A. 

MuLLER  (Compt.  rend.,  104,  994 — 996). — The  formation  of  a  violet 
precipitate  on  adding  ferric  chloride  to  certain  solutions  of  ferri-  or 
I'erro- cyan  ides  has  been  observed  by  Ortlieb  and  by  Schiitzenberger, 
but  the  substance  was  not  examined. 

The  author  has  obtained  a  considerable  quantity  of  this  violet 
substance,  and  has  submitted  it  to  investigation.  The  substance  was 
treated  with  a  warm  solution  of  potassium  carbonate  insufficient  for 
complete  decomposition,  filtered,  the  filtrate  made  alkaline  with 
potash,  boiled,  again  filtered,  concentrated  to  saturation,  and  mixed 
with  alcohol  to  precipitate  potassium  ferrocyanide.  The  last  filtrate 
when  carefully  concentrated  yields  thin  scales  and  rectangular  tablets 
of  the  composition  (K3FeC6N50)2  +  THaO,  which  become  anhydrous 
at  110°.  100  parts  of  water  at  18°  dissolve  148  parts  of  the  salt. 
The  solution  is  neutral  to  litmus  and  phenolphthalein,  and  gives  the 
following  reactions  with  solutions  of  metallic  salts  :  cadmium  chloride, 
a  white  precipitate  soluble  in  hydrochloric  acid ;  cobalt  nitrate,  a 
pale-pink  precipitate,  becoming  blue  when  heated,  but  regaining  its 
original  colour  on  cooling,  insoluble  in  hydrochloric  acid  ;  copper 
sulphate,  an  apple-green  precipitate,  insoluble  in  hydrochloric  acid  ; 
ferrous  ammonium  sulphate,  a  white  precipitate  which  immediately 
becomes  blue  on  addition  of  nitric  acid  ;  manganese  chloride,  a  bulky 
white  precipitate,  soluble  in  hydrochloric  acid ;  ferric  chloride,  a 
violet  coloration,  and  after  one  or  two  days  a  precipitate  of  the  same 
colour,  partially  soluble  in  cold  dilute  hydrochloric  acid ;  ammonium 
molybdate  in  nitric  acid,  a  canary -yellow  precipitate ;  auric  chloride, 
a  red-brown  coloration  ;  uranium  nitrate,  an  orange-yellow  precipi- 
tate, insoluble  in  acetic  acid,  but  soluble  in  ammonium  acetate 
solution. 

When  heated  at  300 — 400°,  out  of  contact  with  air,  until  evolution  of 
gas  ceases,  the  anhydrous  salt  loses  9'05  per  cent.,  and  yields  8"33  per 
cent,  of  carbonic  oxide  (calc.  847  per  cent.),  together  with  potassium 
cyanide  and  iron  cyanides.  The  composition  and  properties  of  this 
compound   involve   the  assumption  of  the  existence    of  a  trivalent 

nQ  

radicle,  carbonyl-ferrocyanogen,<^  pr   ]>Cy5=r. 

If  a  solution  of  the  potassium  salt  is  mixed  with  chlorine- water 
until  it  no  longer  gives  a  violet  coloration  with  ferric  chloride,  a 
yellow  solution  is  obtained  which  contains  the  carbonyl  ferricyanide. 
It  gives  a  violet-blue  precipitate  with  ferrous  sulphate,  a  white  pre- 
cipitate with  mercurous  nitrate,  and  with  silver  nitrate  a  maroon 
precipitate  which  rapidly    becomes    white.      When  this  solution  is 
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treated  with  sodium  amalgam,  it  yields  the  ordinary  ferrocyanide  and 
the  carbonyl  ferrocyanide. 

Friedel  points  out  that  the  existence  of  this  compound  supports 
the  formula  for  ferrocyanides  which  he  proposed  some  years  ago. 
According  to  this  view,  the  ferrocyanides  contain  a  ring  of  carbon- 
atoms.  In  Muller's  compound,  the  group  NH^'  is  replaced  by  the 
element  0"  without  any  alteration  of  the  nucleus. 


Te^ 


N  :  C-C(NH)-C(NH)  N :  C-C(]SrH)'C(]S-H), 


I  >         re(     I 


"^N  :  C-C(NH)-C(NH)^  ^N  :  C-CO C(NB.y 

Ferrocyanide.  Carbonyl  ferrocyanide. 

C.  H.  B. 
Constitution  of  the  Melamines.  By  B.  Rathke  (Ber.,  20,  1056 
— 1059). — The  author  considers  that  Ponomareff's  observation  that 
silver  cyanurate  reacts  with  alkyl  iodides  with  formation  of  nonnal 
alkyl  cyanurates,  besides  isocyanurates,  decides  the  question  of  the 
constitution  of  cyanuric  acid  and  melamine  in  favour  of  Hofmann's 
view  (Abstr.,  1886,  931).  As  the  normal  ethers  readily  change  into 
isoethers,  and  the  reverse  reaction  does  not  take  place,  the  normal 
ethers  must  be  the  primary  products  of  the  decomposition. 

The  formula  NH<q>  *.  ^t>\.-m-tt^C  iNR    is    suggested    for    tri- 

phenylmelamine  as  well  as  the  nitrile  formula  N<^p)^TTT>x]^^C'NHE/. 

The  essential  difference  between  these  formulae  and  that  of  the  iso- 

compound  NR<Cp/T^TT\.-i\TT»^C  '.  NH,  is  that  whilst  in  the  former  the 

alkyl  is  contained  in  the  side-chain,  in  the  latter  it  is  attached  to  the 
ring.  N.  H.  M. 

Thiammeline.  By  B.  Rathke  (Ber.,  20,  1059— 1065).— Thi- 
ammeline  is  readily  obtained  by  direct  combination  of  dicyandi- 
amide  with  thiocyanic  acid ;  the  same  compound  has  also  been 
obtained  by  Klason  by  the  action  of  potassium  hydrosulphide  on  the 
substance  (CN)3(NH2)2C1,  obtained  from  cyanogen  chloride  aud 
ammonia.  Thiammehne  functions  both  as  an  acid  and  a  base  ;  the 
oxalate,  (C3H5N5S}2C2H204,  and  nitrate  crystallise  in  needles,  the 
sulphate  in  leaflets ;  a  potassium  salt  crystallising  in  needles,  and  a 
silver  salt,  a  white  precipitate,  are  described.  A  characteristic  reac- 
tion of  thiammeline  is  the  production  of  a  yellow,  flocculent  precipi- 
tate when  a  solution  of  its  salt  is  boiled  with  copper  sulphate  and 
ammonia ;  when  heated  with  concentrated  hydrochloric  acid,  it  is 
decomposed  into  cyanuric  acid,  ammonia,  and  hydrogen  sulphide. 
Attempts  to  prepare  an  ethyl-derivative  of  thiammeline  were  unsuc- 
cessful, but  with  ethylene  bromide  an  ethylenethiammeline  hydro- 
bromide,  CsHvNgSjHBr,  was  obtained,  crystallising  in  colourless 
pyramids  ;  the  free  base  was  not  isolated.  Y.  H.  V. 

Cocceryl  Alcohol  and  Coccerylic  Acid.  By  C.  Liebermann  and 
0.  Bergami  (j^er.,  20,  959—966;  comp.   Abstr.,   1885,  1045),— The 
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forrriTila  O30H62O2,  previously  ascribed  to  coccerjl  alcohol,  is  confirmed 
by  further  investigation.  The  ace/^/ ^-derivative,  C3oH6o(OAc)2,  is 
obtained  by  heating  two  parts  of  the  alcohol  with  one  part  of  acetic 
anhydride  at  170^  for  two  hours;  it  forms  snow-white  crystalline 
flocks,  melts  at  48 — 50°,  and  is  readily  soluble  in  ether,  Avarm  alcohol, 
and  acetic  acid,  very  sparingly  soluble  in  acetone.  The  benzoyl- 
derivative,  C3oH6o(OBz)2,  is  prepared  by  heating  one  part  of  cocceryl 
alcohol  with  two  parts  of  benzoic  anhydride  at  210 — 220°  for  three 
hours ;  it  forms  white  flocks,  melts  at  60 — 62"^,  does  not  readily 
solidify  when  heated  above  its  melting  point,  and  is  less  soluble  than 
the  acetyl-derivative  in  the  solvents  just  mentioned.  When  oxidised 
with  chromic  acid  in  acetic  acid  solution,  cocceryl  alcohol  is  converted 
into  a  new  pentadecylic  acid,  the  chief  product,  a  second  acid  of 
high  melting  point  and  sparing  solubility,  and  a  neutral  compound. 

Fentadecylic  acid.,  C15H30O2,  is  crystalline,  melts  at  59 — 60°,  and  is 
very  readily  soluble  in  alcohol,  ether,  benzene,  and  acetic  acid,  less 
soluble  in  light  petroleam.  It  begins  to  boil  at  257°  under  100  mm. 
press  are,  but  the  temperature  rises  during  the  distillation.  The  yield 
amounts  to  40  percent,  of  the  cocceryl  alcohol  employed.  Its  calcium 
and  barium  salts  were  analysed ;  the  methyl  salt,  Ci5H2902Me,  is 
crystalline  and  melts  at  QQ — QS°. 

Coccerylic  acid  is  only  partially  oxidised  with  chromic  acid  in 
acetic  acid  solution,  aboat  40  per  cent,  remaining  unchanged.  The 
chief  oxidation  product  is  pentadecylic  acid  (m.  p.  =  62°),  and  the 
yield  amounts  to  40  per  cent,  of  the  coccerylic  acid  emploved. 

Oxidation  of  Polyatomic  Alcohols.  By  E.  Fischer  and  J. 
Tafel  {Ber.,  20,  1088— 1094).— By  the  oxidation  of  polyatomic 
alcohols,  carboxylic  acids  only  have  as  yet  been  obtained  ;  the  alde- 
hydes and  ketones  which  are  formed,  have  not  been  isolated  as  inter- 
mediate products,  owing  to  the  inefficiency  of  methods  used. 

In  this  paper,  the  phenylhydrazine  test  is  employed  to  indicate  the 
formation  of  those  aldehydes  and  ketones,  and  a  class  of  substance 
obtained  which  it  is  proposed  to  call  the  osazones. 

Thus  on  warming  glycerol  with  nitric  acid  (sp.gr.  =  1'18),  for  a 
short  time  a  violent  reaction  ensues  ;  after  removal  of  the  nitrous 
acid  with  carbamide,  a  liquid  is  obtained,  which  reduces  Fehling's 
solution,  and  gives  with  phenylhydrazine  hydrochloride  a  crystalline 
substance  of  the  composition  C15H16NO4,  a  pJienylglycerosazone,  which 
melts  at  131°  and  decomposes  at  170°  with  evolution  of  gas;  it  is 
sparingly  soluble  in  hot  water,  readily  in  alcohol  and  ether.  To  it  the 
constitutional  formula  0H-CH./C(N2HPh)-CH  !  NoHPh  is  provision- 
ally assigned,  as  more  probable  than  the  alternative  formula 

NaHPh  :  CH-CH(OH)-CH  !  NzHPh. 

In  order  to  decide  whether  the  product  of  oxidation  is  an  aldehyde 
or  ketone,  the  nature  of  the  substance  obtained  by  treatment  of  di- 
bromacraldehyde  with  baryta  is  examined.  After  removal  of  the  excess 
of  baryta,  the  substance  formed  reduces  Fehling's  solution  and  gives 
with  phenylhydrazine  a  crystalline  precipitate  of  the  composition 
Ci8H22N40i,  resembling  phenylglucosazone  in  physical  properties  and 
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external   appearance ;  it  is  probable  that  a  glucose  is  formed  in  the 

reaction  thus  :  2C3H4Br20  +  2Ba(OH)2  =  CeB.nOe  +  2BaBr2.  i 

In  like  manner  erythrol,  on  oxidation  with  dilute  nitric  acid,  yields  a 
substance  which  reduces  Fehling's  solution  and  gives  with  phenyl- 
hydrazine  a  crystalline  substance,  C16H18N4O2,  melting  at  166 — 167"^, 

sparingly  soluble  in  hot  water,  more  readily  in  ether  and  benzene  ;  ] 

the  reaction  with  dulcitol  is  precisely  similar.     On   the  other  hand,  j 

isodulcitol,  although   classified   with  the   above   hexatomic   alcohols,  \ 

differs  from  them  in  yielding  a  crystalline  precipitate  with  phenyl-  ; 

hydrazine  without  previous  oxidation  with   nitric   acid.     This  sub-  j 

stance,  C6Hio03(jN'2HPh)2,  crystallises  in  needles,  melting  at  180°  with  j 

decomposition,  soluble  in  alcohol  and  ether.     Thus  isodulcitol  belongs  j 

rather  to  the  aldehydic  or  ketonic  alcohols,  and  its  formula  is  pro-  I 

bably  C6H12O5 ;    it  combines  with  water   in  like  manner  to  chloral  | 

and  glyoxylic  acid ;  it  is  possibly  the  methyl-derivative  of  arabinose.  1 

V.  H.  V.  ; 

A  New   Galactan.    Properties  of  Galactose.     By  E.    0.  v.  | 
LiPPMANN  (Ber,,   20,  1001 — 1008). — The  liquid  obtained  in  the  manu- 
facture of  sugar  from  the  lime  sludge  after  being  freed  from  lime  by  - 
means  of  carbonic  anhydride  and  oxalic  acid  and  evaporated  down,  I 
yielded,  when  kept  for  two  months,  a  thick,  gelatinous  precipitate. 
This    was  kneaded  with  water  until  the  wash-water  remained  colour-  I 
less,  dissolved  in  boiling  milk  of    lime,   and  the  liquid  evaporated  I 
whilst  carbonic  anhydride  was  passed  in.     It  was  then  put  into  tall  i 
cylinders  to  settle,  the  clear  liquid  drawn  off,  evaporated,  and  when  ■ 
cold  treated  with  excess  of   hydrochloric  acid  and  precipitated  with  i 
absolute  alcohol.     This  operation  was  repeated  and  the  gum  purified  j 
by  fractional  precipitation  with  absolute  alcohol ;  it  was  then  kneaded  I 
under  absolute  alcohol  and  finally  left  in  small  pieces  in  alcohol.     It  i 
then  forms  an  almost  white,  brittle  mass,  very  readily  soluble  in  water  i 
(the  impure  substance  is  insoluble  in  cold  water  and  alcohol).     It  has 
the  formula  CellioOs  ;    the  aqueous   solution  is  dextrorotatory :   [^Jd  | 
=  +238°    (in  a  10   per  cent,   solution  at  20°),   it  does  not  reduce  | 
Fehling's  solution.     When  inverted  with  dilute  sulphuric  acid,  it  is 
completely  converted  into  galactose  ;  the  name  '^-galactan  is  therefore 
given  to  the  compound. 

The  author's  previous  statement  that  galactose  ferments  when 
treated  with  yeast  has  been  confirmed  by  Tollens,  although  according  to 

Kiliani  (Ber.^  13,  2305)  no  fermentation  takes  place.  N.  H.  M.  \ 

Preparation  of  Normal  Propylamines  and  Isoamylamines.  i 

By  H.  Malbot  {Compt.  rend.,  104,  998 — LOOO). — Normal  propyl  \ 
alcohol  and  fermentation  amyl  alcohol  were  converted  into  the  corre- 
sponding chlorides,  and  after  purification  these  were  heated  with  an  \ 
equivalent  quantity  of  ammonia  in  sealed  tubes  at  140 — 165°  for  12  ; 
to  24  hours  (see  this  vol.,  jj.  356).  The  proportion  of  primary  amine  : 
diminishes  as  the  molecular  weight  of  the  radicle  increases ;  it  is  one-  j 
fifth  for  the  propylamines,  one- tenth  for  the  isobutylamines,  and  very 
small  indeed  for  the  isoamylamines.  The  formation  of  tertiary  ^ 
amines  is  probably  due  to  a  reaction  between  the  primary  amines  first  j 
formed  and  the  still  unaltered  alkyl  chloride.                        C.  H.  B. 
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Homologues  of  Acetyl-acetone :  Formation  of  Ketones  of  the 
Acetic  Series.  By  A.  Combes  (Compt.  rend.,  104,  920 — 921). — 
Acefcyl-acetone  dissolves  sodium  with  evolution  of  hydrogen  and  for- 
mation of  a  solid  compound,  CHNa(C0Me)2,  which  is  soluble  in  ether 
and  is  decomposed  by  water  into  acetone  and  sodium  acetate.  If  this 
sodium-derivative  is  heated  with  ethyl  iodide  in  sealed  tubes  at  130 — 
140°,  it  yields  sodium  iodide  and  monethyl-acetyl-acetone,  CHEt(C0Me)2, 
a  colourless  liquid  which  boils  at  175°,  and  is  only  slightly  soluble  in 
water.  It  dissolves  with  development  of  heat  in  a  solution  of  sodium 
hydrogen  sulphite,  but  no  crystallisation  takes  place  until  the  solution 
is  cooled  to  a  low  temperature. 

This  reaction  constitutes  a  general  method  for  the  preparation  of 
the  homologues  of  acetyl-acetone.  With  amyl  iodide,  the  sodium- 
derivative  yields  amyl-acetyl -acetone  which  boils  at  225°. 

The  second  atom  of  hydrogen  in  the  group  CII2  can  also  be  displaced 
by  sodium,  and  the  disodium-derivatives  react  with  alkyl  iodides.  It 
is  thus  possible  to  obtain  diketones  of  the  two  types, 

CH(aH2«  +  i)-(C0Me)o  and  (C0Me)2  !  C<:^''^"'+'  . 

All  the  homologues  of  acetyl-acetone  are  decomposed  into  an  acetate 
and  a  ketone  when  treated  with  an  alkali.  Ethyl-acetyl-acetone  yields 
the  methyl  propyl  ketone  discovered  by  Friedel,  and  amyl-acetyl- 
acetone  yields  a  liquid  which  boils  at  170°,  and  is  identical  with 
the  methyl  hexyl  ketone  described  by  Behal.  The  decomposition  of 
diketones  homologous  with  acetyl-acetone  furnishes  a  new  method  for 
the  preparation  of  ketones  of  the  type  Me*CO*CwIIo„+i.  All  the  stages 
in  the  operation  give  almost  theoretical  yields.  C.  H.  B. 

Patty  Acids  occurring  in  Resin  Oil.  By  J.  Lwoff  (Ber.,  20, 
1017 — 1023).  The  mixed  sodium  salts  obtained  by  extracting  resin 
oil  with  aqueous  soda  were  treated  with  a  concentrated  solution  of 
sodium  chloride  to  precipitate  such  sodium  salts  as  are  insoluble  in 
presence  of  salt ;  the  supernatant  liquid  was  poured  off,  treated  with 
hydrochloric  acid,  and  distilled.  The  acids  were  separated  by  conver- 
sion into  amides.  Valeric,  oenanthylic,  nonylic,  and  undecylic  acids 
were  isolated.  The  amides  of  the  last  two  acids  melt  respectively  at 
77 — 78°  and  80 — 81°,  and  both  crystallise  in  lustrous  plates  soluble  in 
hot  water  containing  ammonia.  N.  H.  M. 

Octyl  Mono-,  Di-,  and  Tri-chloracetates.  By  Gr.  Gehrtng 
{Compt.  rend.j  104,  1000 — 1001). — The  octyl  alcohol  was  obtained  by 
the  action  of  potassium  hydroxide  on  castor-oil,  and  is  therefore  the 
secondary  alcohol  described  by  Bonis. 

The  ethereal  salts  were  obtained  by  passing  hydrogen  chloride  into 
a  mixture  of  the  alcohol  and  acid,  or,  in  the  case  of  the  dichloracetate, 
of  the  alcohol  and  the  potassium  salt. 

Octyl  monochloracetate  is  a  colourless,  neutral,  very  mobile  oil  with 
an  ethereal  odour  and  a  burning  taste.  It  boils  at  234°,  produces  a 
permanent  stain  on  paper,  burns  with  a  green  flame,  and  is  insoluble 
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in  water  but  dissolves  in  alcohol  and  ether  in  all  proportions  ;  sp.  gr. 
at  10°  =  0-9904. 

The  dichloracetate  boils  at  244°,  and  is  a  neutral,  colourless,  mobile 
liquid,  lighter  than  water,  and  very  similar  in  its  properties  to  the 
monochlcracetate,  but  its  odour  and  taste  are  less  marked.  The  tri- 
chloracetate  boils  at  about  260°,  and  is  a  colourless  oil  with  an  ethereal 
odour.  It  is  lighter  than  water,  and  closely  resembles  the  two  pre- 
ceding compounds  in  its  general  properties.  C.  H.  B. 

Metallic  Propionates.  By  A.  Renard  (Gompt.  rend.,  104,  913 — 
916). — Aluminium  propionate  cannot  be  isolated  from  its  solution, 
which  is  decomposed  on  heating  with  almost  complete  precipitation  of 
the  basic  compound  ( 0311502)40 Alg.  Ammonium  propionate,  syrupy, 
noncrystallisable,  soluble  in  water  and  alcohol.  Barium  propio7iate 
crystallises  simultaneously  from  the  same  solution  in  two  forms  :  (a) 
bulky,  transparent  prisms,  (C3H502)2Ba  +  H2O,  which  become  an- 
hydrous at  110° ;  and  (b)  brilliant,  transparent  needles,  (C3H50.))2Ba 
+  6H2O,  which  lose  3H2O  in  dry  air  and  become  anhydrous  at  110°, 
melt  above  300°,  and  then  decompose ;  insoluble  in  alcohol ;  100 
parts  of  water  dissolve  54*1  of  dry  salt  at  12°  and  7'6  at  100°.  Cal- 
cium propionate,  (C3H5O2)20a  +  H2O,  brilliant  flattened  needles, 
which  become  anhydrous  at  100°  and  melt  above  300° ;  insoluble  in 
alcohol;  100  parts  of  water  dissolve  41*7  parts  at  12°  and  45*6  at 
100°.  Cadmium  propio7iate,  non-cry  stall  isable  syrup,  soluble  in  all 
proportions  in  water  and  alcohol.  Chromic  propionate,  obtained  as  the 
basic  salt,  (C3H502)40Cr2,  a  hard,  deep-violet,  amorphous  mass,  by 
concentrating  a  solution  of  chromic  hydroxide  in  propionic  acid. 
Cobalt  propioiiate,  (C3H502)2Co  +  3H2O,  forms  wine-coloured  crystal- 
line crusts,  which  become  anhydrous  at  100°,  melt  at  about  250°  to 
an  indigo  liquid  ;  very  soluble  in  alcohol ;  100  parts  of  water  dissolve 
35'5  parts  at  11°  ;  aqueous  solution  deep  wine-red,  becomes  blue  on 
heating.  Copper  propionate,  (C3H502)2Cu  -f  H2O,  emerald-green 
prisms  which  become  anhydrous  at  100°  and  decompose  at  110°.  The 
neutral  solution,  heated  for  some  time  at  100°,  deposits  the  pale-blue 
basic  salt,  (C3H502)Cu,CuO  +  H2O.  Ferrous  propionate,  greenish 
crystals  which  very  rapidly  oxidise.  Ferric  propionate  forms  a  hard, 
friable,  reddish-brown  solid ;  its  aqueous  solution  decomposes  when 
heated,  with  precipitation  of  ferric  hydroxide.  Lithium  propionate, 
CsHsOiLi  -\-  H2O,  forms  deliquescent  crystals,  which  become  an- 
hydrous in  dry  air ;  100  parts  of  water  dissolve  65'4  parts  of  dry 
salt  at  14°  and  88'8  parts  at  100°  ;  100  parts  of  alcohol  of  95°  dissolve 
5"1  parts  at  14°  and  6'3  at  its  boiling  point.  Magnesium  propionate, 
(C3H502)2Mg  +  H2O,  a  white  powder  which  becomes  anhydrous  at 
100°,  and  is  very  soluble  in  water  and  alcohol.  Manganese  propionate 
forms  a  pale  rose-coloured,  syrupy  mass  which  gradually  crystal- 
lises ;  very  soluble  in  water  and  alcohol.  Mercurous  propionate, 
(C3H502)2Hg2,  obtained  by  double  decomposition,  a  white  crystalline 
powder  which  melts  at  225°  and  decomposes;  100  parts  of  cold  water 
dissolve  1*4  parts  of  salt;  boiling  water  decomposes  the  salt  into 
mercury  and  mercuric  propionate,  but  the  decomposition  is  prevented 
by  a  few  drops  of  propionic  acid;  the  salt  is  also    decomposed  by 
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alcobol.  Mercuric  propionate,  (C3H502)2Hg,  forms  needles  which  melt 
at  110°  to  a  colourless  liquid,  and  decompose  at  about  180°  with  loss 
of  propionic  acid  and  formation  of  mercurous  propionate  ;  100  parts 
of  water  at  15°  dissolve  19*2  parts;  decomposed  hj  water  and  by 
alcohol  with  separation  of  mercuric  oxide.  Nickel  propionate, 
(C3H50.2)oNi  +  2H2O,  a  pale-green  syrup  which  slowly  crystallises  in 
dry  air  and  becomes  anhydrous  at  100°.  Lead  propionate,  (C3H502)2Pb, 
forms  a  thick  syrup  which  very  gradually  changes  to  a  soft,  crystal- 
line mass  melting  below  100°,  and  soluble  in  water  and  alcohol.  If 
its  solution  is  boiled  with  lead  monoxide  and  filtered,  the  filtrate 
deposits  small  needles  of  the  basic  salt  (C3H502)2Pb,PbO ;  100  parts 
of  water  dissolve  8'8  parts  of  this  basic  salt  at  20°  and  6*3  parts  at 
85°.  Potassium  propionate,  C3H5O2K  -\-  H2O,  crystallises  in  soft  deli- 
quescent plates  which  become  anhydrous  at  120°  and  melt  above 
300°  ;  100  parts  of  water  dissolve  178  parts  of  dry  salt  at  16°  and  309 
parts  on  boiling ;  100  parts  of  alcohol  of  95°  dissolve  22*2  at  13°  and 
26'4!  on  boiling.  Potassium  hydrogen  propionate  forms  deliquescent 
plates  which  do  not  lose  propionic  acid  at  100°.  Sodium  propionate, 
CsHaOaNa  +  H2O,  forms  a  soft,  deliquescent,  crystalline  mass,  which 
becomes  anhydrous  at  100°  ;  100  parts  of  water  dissolve  99' 1  parts  of 
dry  salt  at  15°  and  187  parts  on  boiling ;  100  parts  of  alcohol  of  95° 
dissolve  4'4  parts  at  13°  and  8*4  on  boiling  ;  no  acid  propionate  is 
formed.  Strontium  jjropionate,  (C3H502)Sr  +  6H2O,  crystallises  in 
prismatic  needles,  which  lose  3  mols.  H2O  in  dry  air  and  melt  in  their 
water  of  crystallisation  and  become  anhydrous  at  100°  ;  100  parts  of 
water  dissolve  27  parts  of  dry  salt  at  12°;  it  is  insoluble  in  alcohol. 
Ziiic  propionate,  (C3H502)2Zn  +  H2O,  crystallises  in  needles  which 
become  anhydrous  in  dry  air ;  100  parts  of  water  dissolve  32  parts  of 
dry  salt  at  15°  ;  100  parts  of  alcohol  dissolve  2'8  parts  at  15°  and  17'2 
parts  on  boiling.  C.  H.  B. 

Chlorinated  Derivatives  of  Crotonic  Acid.  By  J.  Wislicenus 
{Ber.,  20,  lOOS— 1110).— o^-ft-BicMorohutyric  acid,  C4H6CI2O2,  is  pre- 
pared by  passing  a  strong  current  of  chlorine  through  a  solution  of 
solid  crotonic  acid  in  carbon  bisulphide.  The  solvent  is  evaporated, 
the  residue  freed  by  filtration  from  adhering  oil,  and  crystallised 
several  times  from  a  small  quantity  of  ether.  It  forms  large,  lustrous, 
colourless  prisms  which  melt  at  62*5 — 63°. 

ot-Chlorisocrotonic  acid,  C4H5CIO2,  is  formed  when  a-/3-dichloro- 
butyric  acid  is  treated  with  an  excess  of  aqueous  soda.  When  the 
reaction  takes  place  in  a  hot  solution,  a-chlorocrotonic  acid  is  also 
formed ;  the  two  acids  can  be  readily  separated  as  potassium  salts  ; 
the  salt  of  the  new  acid  being  readily  soluble  in  cold  alcohol.  It 
crystallises  from  water  in  needles  melting  at  66'2 — 66*5".  The 
potassium  salt  crystallises  from  alcohol  in  needles  of  a  slightly  silky 
lustre. 

a-Chlorocrotonic  acid  melts  at  99 — 99-5°  (not  97*5") . 

When  liquid  isocrotonic  acid  is  treated  with  chlorine,  a  liquid 
product  is  formed  which  contains,  however,  solid  a-/J-diclilor  )l)utyric 
acid.  When  treated  with  excess  of  alkali,  a-chlorocrotonic  i  cid  (m.  p. 
99 — 99'5°)  and  a-chlorisocrotonic  acid  are  formed. 
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OL-Chloriso-pro'pylene,  C3H5CI,  is  obtained  by  beating  an  aqneons  solu- 
tion of  the  potassium  salt  of  solid  «-/3-dichlorobutyric  acid.  It  resembles 
its  isomeride  and  boils  at  33'2 — 33'5°.  Propjlaldehyde  is  formed  in 
the  reaction.  Ordinary  a-chloropropylene  can  be  obtained  in  like 
manner  from  liquid  a-^-dichlorobutyric  acid.  (Compare  A.  Michael 
and  G.  M.  Browne  (next  Abstract.)).  N.  H.  M. 

Isomerism  in  the  Crotonic  Acid  Series.  By  A.  Michael  and  G. 
M.  Browne  (/.  j?r.  Chem.  [2],  35,  257— 260).— The  so-called  3-bromo- 
cinnamic  acid  is  not  identical  with  the  additive  product  of  hydro- 
bromic  acid  and  phenyl propiolic  acid  (Abstr.,  1886,  702).  The 
y3-broraocrotonic  acid  prepared  from  a-^-dibromobutyric  acid  is  simi- 
larly not  identical  with  the  additive  product  prepared  from  tetrolic 
acid.  Pure  tetrolic  acid  when  treated  with  hydrobromic  acid  at  0* 
deposits  crystals  which  may  be  crystallised  from  light  petroleum.  It 
differs  from  its  two  isomerides  in  its  melting  point,  94*5 — 95°,  and  its 
solubility  and  crystalline  form  ;  the  silver  salt  is  amorphous  and  the 
barium  salt  crystallises  with  1  mol.  of  water.  H.  B. 

Synthesis  in  the  Paraffin  Series  by  Means  of  Aluminium 
Chloride.  By  A.  Combes  (Gompt.  rend.,  104,  855— 858).— If  the 
compound  CnHuOejAlgCle  (this  vol.,  p.  127)  is  added  in  small  portions 
to  well-cooled  alcohol,  an  energetic  reaction  takes  place  with  evolu- 
tion of  hydrogen  chloride,  and  when  the  product  is  poured  into  water 
a  reddish  liquid  separates,  which  is  a  mixture  of  ethyl  acetate,  ethyl 
acetoacetate,  and  a  colourless  liquid  which  has  the  composition 
C8H12O4,  and  boils  at  120 — 125° ;  vapour-density  5*90.  This  is  ethyl 
acetoacetylacetate,  CHaAcCO'CHo'COOEt,  and  the  formation  of  ethyl 
acetoacetate  and  ethyl  acetate  is  due  to  the  readiness  with  which  it 
splits  up  in  presence  of  alcohol  and  acetic  acid.  A  solid  product  is 
also  obtained,  which  is  insoluble  in  water,  but  dissolves  in  warm 
alcohol,  benzene,  and  light  petroleum,  and  crystallises  from  these 
solvents  in  red  prisms  melting  at  129 — 130°.  It  has  the  composition 
Al2(C8Hii04)6,  and  is  formed  by  the  union  of  6  mols.  of  ethyl  aceto- 
acetylacetate with  2  atoms  of  aluminium.  It  is  very  stable,  and  is 
not  attacked  by  sulphuric  or  nitric  acid  in  the  cold,  but  its  alcoholic 
solution  is  decomposed  by  alkalis  with  precipitation  of  the  aluminium 
and  formation  of  a  crystalline  compound. 

When  butyric  chloride  is  treated  in  the  same  way  as  acetic  chloride 
(loc.  cit.),  it  yields  a  similar  compound  which  boils  at  216°  under  a 
pressure  of  14  mm.  and  rapidly  becomes  solid.  After  recrystallisa- 
tion  it  has  the  composition  nC4ll60  and  melts  at  107°.  It  does  not 
volatilise  without  decomposition,  but  when  its  alcoholic  solution  is 
treated  with  alkalis  it  yields  salts  of  the  composition  Ci2Hi904Na,  and 
therefore  its  formula  is  CioHigOa.  This  compound  is  the  anhydride  of 
a  diketonic  acid,  butyro-butyryl-butyric  acid,  the  elimination  of  water 
from  the  molecule  taking  place  in  much  the  same  way  as  in  the  for- 
mation of  lactones.  C.  H.  B. 

Action  of  Bromine  on  Carbamide.  By  A.  Smolka  (Monatsh. 
Chem.,  8,t4 — 68).— The  following  experiments  were  undertaken  in  the 
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endeavoiir  to  obtain  a  bromine  substitution  product  by  the  direct 
action  of  bromine  on  carbamide.  When  bromine  is  added  drop  by 
drop  to  a  concentrated  alcoholic  solution  of  carbamide,  the  product 
consists  almost  entirely  of  ammonium  bromide.  Bromine  and  carb- 
amide heated  tos^ether  in  equivalent  proportions  yielded  cyanuric 
acid,  ammonium  bromide,  and  free  nitrogen ;  this  forms  a  very  con- 
venient method  for  the  preparation  of  the  first  named  substance. 

When  bromine  and  carbamide  are  heated  together  in  a  sealed 
tube  ammonium  bromide  and  cyamelide  are  formed.  G.  H.  M. 

Antimony  Tartrate.  By  G-u^'tz  (Compt.  rend.,  104,  850 — 852). 
— When  an  excess  of  antimony  trioxideis  boiled  with  an  aqueous  solu- 
tion of  tartaric  acid,  1  mol.  of  the  oxide  is  dissolved  for  every  5  mols. 
of  acid  present,  no  matter  how  long  ebullition  is  continued,  and  this 
lutio  is  also  independent  of  the  concentration  of  the  solution  provided 
that  it  be  not  too  dilute,  in  which  case  the  solubility  of  antimony  oxide 
in  water  affects  the  ratio.  The  free  tartaric  acid  in  the  solution  is 
determined  by  means  of  standard  baryta  with  phenolphthalein  as  an 
indicator,  and  the  antimony  trioxide  is  determined  by  means  of  potas- 
sium permanganate.  The  solution  is  evaporated  to  a  syrup,  and  on 
cooling  deposits  almost  the  whole  of  the  antimony  in  the  form  of  a 
crystalline  acid  tartrate,  which  is  purified  by  washing  with  absolute 
alcohol.  The  original  solution  may  also  be  evaporated  to  complete 
dryness  and  the  excess  of  tartaric  acid  removed  by  treating  the 
residue  with  alcohol,  when  the  antimony  tartrate  is  left  in  crystalline 
leaflets  of  the  composition  C4fT406,SbO'OH. 

Its  heat  of  formation  was  determined  by  dissolving  it  in  hydro- 
fluoric acid,  and  also  dissolving  in  the  same  acid  a  mixture  of  tartaric 
acid  and  antimony  oxide  in  the  same  proportions. 

Sb^Oa  sol.   +   2C4H6O6  sol.   =   2C4H406SbOOH  sol.  +  H2O  sol. 

develops  — O'S  Cal.  x  2. 
Sb^Oa  sol.  +  2C4H4O5KOH  sol.  =  2C4H40^SbOOK  sol.  +  H2O  sol. 

develops  -0-85  Cal.  x  2. 

It  is  evident  that  the  substitution  of  antimony  oxide  for  hydrogen 
develops  practically  the  same  amount  of  heat  whether  the  substitution 
takes  place  in  tartaric  acid  or  potassium  hydrogen  tartrate.  Anti- 
mony hydrogen  tartrate  is  decomposed  by  water  but  dissolves  in  a 
solution  of  tartaric  acid.  The  heat  of  dissolution  of  antimony  trioxide, 
SboOa,  in  tartaric  acid  (5  mols.)  is  -fll'2  Cal. 

Berthelot  obtained  -f  71  Cal.  as  the  heat  of  formation  of  the 
antimony  tartrate  by  dissolving  antimony  trichloride  in  tartaric  acid. 
The  author  has  likewise  observed  that  the  heat  of  formation  seems 
to  vary  with  the  method  of  preparation,  and  further  experiments  are 
being  made.  C.  H.  B. 

Constitution  of  Pyrotritartaric  Acid.    By  C.  Paal  (Ber.,  20, 

1074 — 1077). — According  to  Fittig,  the  constitution  of  pyrotritartaric 

C^O  •  CH 
acid  is  best  represented  by  the  formula  <Crtrj  •  /-.aj^^C/H'COOH,  that 

is,  as  an  unsaturated  ketonic  acid  and  a  derivative  of  pentamethylene. 

VOL.   Lll.  2   X 
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Bafc  the  recent  investigations  of  the  author,  showing  that  the  acid  takes 
up  at  first  four  atoms  of  bromine  to  form  a  tetrabromo-acid,  which  is 
reconverted  by  hydrogenation  into  the  original  acid,  and  that  this 
acid  by  the  further  addition  of  four  atoms  of  bromine  gives  an  additive 
product,  as  also  yields  a  pentabromo-derivative,  indicate  that  pyro- 
tritartaric  acid  is  analogous  to  and  probably  a  derivative  of  pyromucic 
acid.  This  view  is  confirmed  by  its  synthesis  from  ethyl  acetonylaceto- 
acetate  and  its  reactions  with  phenylhydrazine  and  hydroxy  lam  ine ; 
pyrotri tartaric  acid  is  then  probably  a  dimethylfurfuranecarboxylic 

^^^■^'<CMe'-^CH>^'^^^^-  V.  H.  V. 

Derivatives  of  Pyrotritartaric  Acid.  By  F.  Dietrich  and 
C.  Paai.  (Ber.,  20,  1077— 1080).— Hitherto  the  derivatives  of  pyro- 
tritartaric acid,  with  the  exception  of  the  salts,  have  not  been  investi- 
gated, owing  to  its  indifference  towards  some  reagents,  and  its  complete 
decomposition  by  others.  By  bromination  in  chloroform  solution,  a 
tetrabromopyrotritartaric  acid,  C6H3BriO*COOH,  is  formed,  which 
crystallises  in  well-formed  prisms  melting  at  161°,  soluble  in  alcohol 
and  ether,  insoluble  in  water  and  petroleum  ;  its  metallic  and  ethereal 
salts  are  unstable.  When  treated  with  bromine,  it  takes  up  four  more 
atoms  of  bromine  to  yield  tetrabromopyrotritartaric  acid  tetrabromidey 
CeHaBrgO'COOH,  which  crystallises  in  short  prisms  melting  at 
168 — 170°;  the  salts  of  this  acid  are  unstable,  and  it  is  completely 
decomposed  by  alkalis.  On  treating  the  tetrabromo-derivative  with 
excess  of  bromine  in  sealed  tubes,  a  pentabrominated  acid, 
CeHsBrgO'COOH,  is  formed.  This  crystallises  in  elongated  rhombo- 
hedra,  and  melts  at  197°. 

Wislicenus  and  Stadnicki  found  that  when  pyrotritartaric  acid  is 
treated  with  phosphoric  chloride  it  yields  an  acid  chloride,  decomposed 
by  water  to  re-form  the  acid ;  but  if  the  reaction  is  conducted  at  a 
higher  temperature,  a  dichloro-compound  is  formed ;  the  latter  is  a 
colourless,  heavy  oil  of  disagreeable  odour,  converted  by  exposure  to 
damp  air  into  pyrotartaric  acid  and  a  resin. 

Daring  the  distillation  of  carbopyrotri tartaric  acid,  a  dimethyl- 
furfuran,  identical  with  that  obtained  from  acetonylacetone,  together 
with  pyrotritartaric  acid  and  uviiione,  are  formed.  This  last  sub- 
stance, C14H12O4,  crystallises  in  tufts  of  needles,  melting  at  247*5° ; 
with  bromine,  it  yields  an  octabromo- derivative,  CuHiBrgOi,  crystal- 
lising in  pyramidal  prisms,  sparingly  soluble  in  most  menstrua ;  when 
heated,  it  carbonises  with  evolution  of  bromine  and  hydrobromic  acid. 

V.  H.  V. 

/S-Bromofurfuran.  By  F.  Canzoneri  and  V.  Oliveri  (Gazzetta, 
17,  42 — 44). — Two  bromo-derivatives  of  furfuran  are  indicated  by 
theory,  namely,  one  in  which  the  bromine  displaces  a  hydrogen-atom 
in  either  of  the  CH  groupings  attached  to  the  oxygen-atoms,  and  the 
second  in  which  a  hydrogen-atom  is  displaced  in  one  of  the  CH  group- 
ings not  attached  to  the  oxygen.  Both  these  substances  have  been 
obtained  by  the  decomposition  of  the  bromopyromucic  acids.  In  order 
to  prepare  /i-bromofurfuran,  the  corresponding  bromopyromucic  acid 
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is  first  purified  from  the  dibromo-acid  by  means  of  its  ethyl  salt, 
which  is  saponified,  and  the  acid  obtained  is  then  distilled  with  an 
equal  weight  of  lime.  ^-Bromofurfuran,  thus  produced,  is  a  colourless, 
transparent  liquid,  boiling  at  103°,  heavier  than  and  insoluble  in 
water.  V.  H.  V. 

Synthesis  of  Hemellithene.  By  0.  Jacobsen  and  W.  Deike 
(Ber.,  20,  903— 904).— Metaxylenesulphonic  acid  [Me  :  SO3H  :  Me  = 
1  :  2  :  3]  is  obtained  by  snlphonating  dibromometaxylene 

[Me  :  Me  :  Br  :  Br  =  1  :  3  :  4  :  6] 

with  chlorosulphonic  acid,  converting  the  sulphochloride  formed  into 
the  sodium  salt  of  the  acid  by  means  of  alcoholic  soda,  and  removing 
the  bromine  with  zinc-dust  and  ammonia.  When  a  hot  solution  of 
the  sodium  salt  is  treated  with  bromine  dissolved  in  hydrochloric  acid, 
the  corresponding  bromometaxylene  is  obtained,  and  this  is  converted 
into  hemellithene  by  the  action  of  sodium  and  methyl  iodide  in  ethereal 
solution. 

Bromometaxylene  boils  at  about  206°,  and  does  not  solidifj'-at  —10°. 

W.  P.  W. 

Reduction  of  Trinitro-Y^-cumene.  By  F.  Mayer  (Ber.,  20, 
966— 973).— The  constitution  of  the  acid,  CgHisNaSOs  (this  vol.,  p.  3H), 
obtained  when  trinitro-Y^-cumene  is  reduced  with  hydrogen  sulphide, 
cannot  be  ascertained  from  an  examination  of  its  salts,  which  are 
unsatisfactory  compounds,  nor  is  it  possible  to  characterise  it  either  as 
a  carboxylic  acid  or  a  mercaptan.  If,  however,  it  is  heated  with  con- 
centrated sulphuric  acid  at  140 — 150°,  a  considerable  quantity  of  the 
sulphate  of  Fittig's  nitro-Y^-cumidine  (Annalen,  151,  157),  is  obtained, 
and  inasmuch  as  on  heating  either  with  concentrated  hydrochloric 
acid  or  with  water  at  180°,  it  yields  the  same  sulphate  and  also 
sulphuric  acid,  it  follows  that  the  compound  must  be  regarded  either 
as  a  nitro-Y^-cumidinesnlphonic  acid  or  as  a  nitro-Y^-cumidine- 
sulphaminic  acid,  NOa'CeHMea'NH'SOsH.  The  synthetical  formation 
of  the  compound  by  heating  nitro-Y^-cumidine  sulphate  with  chloro- 
sulphonic acid  at  165°  for  four  hours  does  not  distinguish  between  the 
formulae,  and  no  evidence  has  been  obtained  to  show  which  of  the  two 
is  correct. 

Acetylnitro-xl/'-cumidinesulphonic  acid,  C9HnN2S05Ac,  melts  at  about 
230°  with  decomposition,  and  is  readily  soluble  in  water  and  alcohol, 
sparingly  soluble  in  ether. 

The  constitution  of  nitro-Y'-cumidine  [Me  :  NO2  :  Me  :  Me  :  NH2  = 
1:2:3:4:6]  and  of  nitro-Y^-cumidinesulphonic  acid  follows  from 
the  fact  that  both  compounds,  on  reduction  with  tin  and  hydrochloric 
acid,  yield  meta-Y^-cumylenediamine  [Me  :  NH2  :  Me  :  Me  :  NH2  = 
1:2:3:4:  6],  whilst  the  former,  by  elimination  of  the  amido-group 
and  subsequent  reduction  with  stannous  chloride,  is  converted  into 
third  Y'-cumidine  which  must  have  the  formula  [Me  :  NHj :  Me :  Me  = 
1:2:3:4]. 

Meta-yp-'Cumylenediamine  crystallises  in  long,  hard  needles,  melts  at 
84°,  and  dissolves  readily  in  benzene.  Ferric  chloride  gives  to  its 
solution  an  intense  dark-red  colour.      When  treated  with  diazo-com- 

2  a;  2 
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potinds,  chrysoidines  are  obtained,  whilst  with  nitrosodimetliylaniline 
hydrochloride  it  yields  a  dye  analogous  to  Witt's  tolnylene-red. 

yjr-Cumidine  boils  at  286"^,  and  does  not  solidify  at  —15°.  Its  acetyl - 
derivative,  CgHiaNAc,  melts  at  186°.  This  cumidine  is  probably 
identical  with  that  obtained  by  Nolting  and  Forel  (Abstr.,  1886,  58). 
The  corresponding  nitrotrimethylbenzene  melts  at  80°. 

W.  P.  W. 

Action    of  Sulphuric    Acid  on   Pentamethylbenzene.      By 

0.  Jacobsen  (Ber.  20,  896 — 902). — Pentamethylbenzene,  obtained  by 
the  action  of  methyl  chloride  on  mesitylene  or  pseudocumene  in  the 
presence  of  aluminium  chloride,  can  readily  be  separated  from  the 
accompanying  hexamethylbenzene  by  fractional  crystallisation  from 
alcohol;  its  purification  from  small  quantities  of  durene  and  possibly  of 
isodurene  is,  however,  more  difficult,  and  is  best  efPectedby  sulphonat- 
ing  the  impure  hydrocarbon  with  chlorosul phonic  acid  Pentamethyl- 
benzene sulphone  and  sulphochloride  are  formed,  and.  the  latter  is  con- 
verted into  the  sodium  sulphonate,  separated  from  any  durene-sulpho- 
nate  by  crystallisation,  converted  into  the  sulphonamide,  and  together 
with  the  sulphone  saponified  at  170°  with  concentrated  hydrochloric 
acid.  The  sodium,  potassium,  barium,  calcium,  silver,  and  copper  salts  of 
pentan.ethylbenzenesulphonic  acid,  are  described ;  they  are  crystalline, 
anhydrous,  and  sparingly  soluble  in  water;  the  chloride,  CeMes'SOaCl, 
cryslaUises  from  ether  in  large,  flat  prisms,  and  melts  at  82°  ;  the  amide 
forms  large,  flat  prisms,  showing  a  vitreous  lustre,  melts  at  186°,  is 
sparingly  soluble  in  cold  alcohol,  and.  when  oxidised  with  potassium 
permanganate  yields  a  sulphonamic  acid  melting  at  about  265°.  The 
sulphone  crystallises  in  very  long,  slender,  colourless  needles,  melts  at 
9d'5°,  is  readily  soluble  in  alcohol,  and  on  distillation  yields  penta- 
methy  Iben  zene. 

When  sodium  pentamethylbenzenesulphonate  is  shaken  with  con- 
centrated sulphuric  acid  and  light  petroleum,  hydrolysis  occurs  and 
the  pure  hydrocarbon  is  obtained  on  evaporation  of  the  latter.  The 
sulphonic  acid  cannot  be  prepared  by  the  action  of  concentrated 
sulphuric  acid,  inasmuch  as  pentamethylbenzene  when  repeatedly 
shaken  with  3  to  4  times  its  weight  of  the  acid  during  36  to  48  hours, 
and  then  treated  with  ice,  yields  prehnitenesulphonic  acid  and  a  solid 
hydrocarbon,  which  is  found  to  be  hexamethylbenzene  and  not  an 
octamethylanthracene  (Abstr.,  1886,  694).  The  action  of  sulphuric 
acid  on  durene  (Zoc.  cit.)  may,  therefore,  be  regarded  as  resulting  in 
the  formation  of  pseudocumene  and  pentamethylbenzene,  the  latter  in 
the  presence  of  the  acid  undergoing  further  change  into  prehnitine 
and  hexamethylbenzene.  W.  P.  W. 

Resorcinol-derivatives.  By  W.  Will  and  W.  Pukall  {Ber.. 
20,  1119 — 1186). — ^sculetin  has  been  recognised  as  a  dihydroxy- 
derivative  of  coumarin,  but  the  trihydroxybenzene,  from  which  it  is 
derived,  has  as  yet  not  been  isolated.  The  starting  point  of  expe- 
riments made  in  this  direction  was  the  preparation  of  benzeneazo- 
resorcinol,  C6H,(OH),-N2Ph  [OH  :  OH  :  NoPh  =  1:3:4],  from  resor- 
cinol,    by  means  of  the  diazo-reaction.     This  substance,  previously 
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described  bj  other  investigators,  yields  with  ethyl  iodide  in  presence 
of  potash  a  mono-  and  a  di-ethoxy-derivative.     The  former, 

OH-C6H3(OEt)-]Sr2Ph, 

crystallises  in  prisms  resembling  alizarin ;  it  melts  at  87°,  is  readily 
soluble  in  alcohol,  insoluble  in  water ;  the  latter  crystallises  in 
yellowish-red  needles  melting  at  70'5°,  solnble  in  alcohol  and 
ether.  On  hydrogenation  with  tin  and  hydrochloric  acid,  the 
stannochlorides  of  aniline  and  amidodiethoxyresorcinol  are  produced. 
The  hydrochloride  of  the  latter  exists  in  two  modifications,  namely, 
as  glistening  needles  or  a  grey,  crystalline  powder,  both  of  which  melt 
at  198°,  and  are  converted  the  one  into  the  other  according  to  the  con- 
ditions of  crystallisation.  The  free  base,  C6H3(OEt)/NH2,  crystallises 
in  broad  needles  melting  at  32°  ;  its  salts  are  very  soluble  and  readily 
oxidised ;  the  dihromo-devivsitWe  crystallises  in  needles  melting  at 
112°;  the  acetyl-  and  the  henzoyUderivsitives  melt  at  120*5°  and  113"5° 
respectively.  When  amidodiethoxyresorcinol  is  oxidised  either  by 
exposure  to  air  or  more  readily  by  a  ferric  salt,  a  deep  blue  liquid  is 
obtained,  from  which  a  violet-brown  precipitate  separates,  and  may  be 
purified  by  sublimation.  This  compound,  CisHaiNOg,  is  formed  thus  : 
2C6H3(OEt),NH2  +  02  =  C18H0XNO5  +  NH3  +  EtOH ;  it  crystallises 
in  steel-blue  needles  melting  at  170°,  and  is  soluble  in  alcohol,  inso- 
luble in  ether.  It  is  probably  a  derivative  of  quinone,  of  the 
formula  OEt-CeH^Oa'NH-CeHaCOEt),  [0  :  NHCeHaCOEt),  :  OEt  :  O  = 
1:2:3:4). 

Amidodiethoxyresorcinol,  on  oxidation  with  chromic  acid,  yields  an 
ethoxy quinone,  CeHgOa-OEt  [0  :  OEfc  :  0  =  1  :  3  :  4],  crystallising  in 
yellow  needles  melting  at  117°  ;  it  dissolves  in  water,  and  its  solution 
gives  on  addition  of  a  trace  of  amidoethoxyresorcinol  a  blue  coloratioa 
from  formation  of  the  above  intermediate  condensation-product. 
Ethoxyqninol,  C6H3(OH)2*OEt,  obtained  by  reduction  of  the  quinone 
with  sulphurous  acid,  crystallises  in  colourless  prisms  melting  at 
112-5°,  and  is  soluble  in  water,  alcohol,  and  ether.  The  triethoxy- 
derivative,  C6H3(OEt)3,  crystallises  in  glistening  needles  melting  at 
34°  ;  from  the  corresponding  phenol,  sesculetin  is  derived. 

mhy lamidoresorcinol,  OH-C6H3(OEt)-NH2  [OH :  OEt :  NH2  =  1:3:4], 
prepared  in  a  manner  simihir  to  the  above  diethoxy-compound,  forms 
colourless  needles  melting  at  148°,  soluble  in  water  and  alcohol.  On 
oxidation  with  chromic  acid,  it  seems  to  yield  a  quinone. 

V.  H.  V. 

Resorcinol-derivatives.     By  W.  Pukall  (Ber.,  20,  1136—1152). 

— Diazodiethylresorcinol  chloride,  C6H3(Oiit)2-N2Cl,  obtained  under 
particular  conditions  from  amidodiethylresorcinol  sulphate,  is  an 
unstable,  crystalline  substance,  soluble  in  water  with  greenish-yellow 
coloration.  13y  boiling  water,  as  also  by  alkalis,  it  is  readily  converted 
into  a  diethylresorcinol,  although  the  reaction  is  complicated  by  sub- 
sidiary changes,  which  lead  probably  to  the  formation  of  diresorcinol- 
derivatives.     These  substances  were,  therefore,  separately  examined. 

Tetretliyldiresorcinol,  Ci2H6(OEt)4,  prepared  from  diresorcinol  and 
ethyl  iodide   in   presence   of   alkali,  crystallises  in  large,   colourless 
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leaflets  melting  at  100°,  soluble  in  ether,  insoluble  in  water,  acids,  and 
alkalis. 

Diethylresorcinolparazoresorcinol,  C6H3(OEt)o'N2*C6H.j(OH)2,  pre- 
pared from  diazodiethoxyresorcinol  and  resorcinol,  forms  glistening 
green  crystals  melting  at  198'5°,  insoluble  in  water  and  dilute  acids, 
readily  soluble  in  alcohol. 

Orthophenylazoethylresorcinol,  PhN'2'C6H3(OH)-OEt,  obtained  toge- 
ther with  the  para- derivative,  in  small  quantities  by  the  ethylation  of 
crude  phenylazoresorcinol,  crystallises  in  carmine-red  needles,  melts 
at  150°,  is  readily  soluble  in  alcohol  and  ether,  and  in  contradistinction 
to  the  para-derivative,  is  soluble  in  alkalis.  By  further  ethylation,  it 
is  converted  into  the  diethyl- derivative,  PhN2*C6H3(OEt}2,  which 
forms  glistening  tabular  crystals  melting  at  90°,  insoluble  in  water, 
acids,  and  alkalis.  On  reduction  with  tin  and  hydrochloric  acid,  it  is 
converted  into  orthamidodiethylresorcinol  hydrochloride^ 

C6H,(OEt)2-NH2,HCl, 

which  crystallises  in  colourless  needles  ;  the  free  base  crystallises  in 
leaflets  melting  at  124°,  soluble  in  alcohol,  insoluble  in  water.  On 
oxidation,  it  yields  a  compound,  CisHjoNoOa,  the  constitution  of  which 
was  not  further  investigated ;  it  crystallises  in  brown-red  needles 
melting  at  207°.  Attention  is  drawn  to  the  formation  of  an  ortho-, 
together  with  a  para,-  derivative  in  the  diazo-reaction.  Liebermann 
considers  that  the  production  of  the  ortho-derivative  in  this  reaction 
is  more  common  than  has  been  hitherto  suspected,  but  the  quantities 
formed  are  insufficient  for  their  separation. 

Diethylresorcinolorthazoresorcinol,  C6H3(OEt)2N2C6H3(OH)2,  pre- 
pared from  diazodiethoxyresorcinol  and  an  aqueous  solution  of 
i-esorcinol,  is  a  reddish-yellow,  crystalline  precipitate,  melting  at 
182"5°,  soluble  in  alcohol  and  ether,  insoluble  in  water. 

Experiments  made  with  a  view  of  obtaining  the  corresponding 
phenol  led  to  no  satisfactory  results.  V.  H.  V. 

Triphenylthiammeline  and  a  Third  Triphenylammeline.   By 

B.  Hathke  (JJer.,  20,  1065 — 1074). — Triphenylthiammeline^ 

■^^<C(NPh) N>^^S' 

is  obtained,  together  with  other  products,  by  heating  triphenylthio- 
dicyaiidiamine ;  it  crystallises  in  leaflets  melting  at  288°,  and  is 
sparingly  soluble  in  alcohol,  moderately  soluble  in  chloroform.  It 
functions  both  as  an  acid  and  a  base,  forming  with  mineral  acids 
crystalline  salts,  such  as  the  hydrochloride  and  sulphate,  and  also  dis- 
solving in  alkalis  to  form  crystalline  metallic  derivatives,  decom- 
posed by  carbonic  anhydride.  When  heated  with  ethyl  bromide 
and  alcohol,  triphenylthiammeline  yields  the  hydrobromide  of  the  cor- 
responding mercaptide,  C3N5HPh3'SEt,HBr.  This  crystallises  in 
colourless,  strongly  refractive  prisms,  of  neutral  reaction,  and  is  con- 
verted into  triphenylammeline  when  boiled  with  alcohol.  This  sub- 
stance,   also   obtainable   from   tetraphenylmelamine,    crystallises    in 
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colourless  leaflets,  often  twinned,  and  melts  at  275°  (nncorr.) ;  its 
h'jdrochlo7-ide  crystallises  in  white  needles,  and  the  platinochloride  is 
a  yellow,  crystalline  precipitate.  This  substance  seems  to  be  isomeric 
with  the  two  triphenylammelines  described  by  Hofmann. 

If  the  mercaptide  above  mentioned  is  heated  with  alcoholic  ammo- 
nia, a  triphenylmelamine  is  obtained,  which  crystallises  in  minute 
needles  melting  at  185 — 188°,  and  is  moderately  soluble  in  alcohol. 
This  substance  is  isomeric  with  the  three  known  triphenylmelamines ; 
its  probable  constitution  is  discussed.  V.  H.  V. 

Primary  and  Secondary  Xylylamines  from  Xylenols.  By 
P.  MiJLLER  {Ber.,  20,  1039 — 1042). — When  ammonio-zinc  bromide 
(1  part),  ammonium  bromide  (3  parts),  anda-orthoxylenol  [Me: Me  :  OH 
=  1:2:4]  (1  part),  are  heated  for  40  hours  at  300°,  xylidine  boiling 
at  215 — 220°  (the  acetyl-derivative  melts  at  134°),  and  dixylylamine 
are  obtained.  The  latter  boils,  with  p&rtial  decomposition,  at  330  — 
345° ;  it  solidifies  to  a  glassy  mass  when  cooled  by  means  of  a  mixture 
of  ether  and  carbonic  anhydride. 

a-Metaxylidine  was  prepared  from  a-metaxylenol  in  a  manner 
similar  to  the  ortho-compound.  It  is  colourless,  but  soon  becomes 
brown  ;  it  boils  at  210 — 215°.  The  acetyl-derivative  melts  at  129'5°. 
The  di-a-metaxylylamine,  obtained  in  the  same  reaction,  is  an  oil 
which  boils  at  305 — 310"^.  Like  the  diortho-derivative,  it  solidifies 
when  treated  with  ether  and  calcium  anhydride.  N.  H.  M. 

Aromatic  Hydroxylamines.  By  A.  Michael  and  G.  M.  Browne 
{J.jjr.  Ghem.  [2],  35,  358— 359).— When  an  alcoholic  solution  of 
picric  chloride  is  treated  with  aqueous  hydroxyl amine,  dipicryl- 
hydroxylamine,  [C6H2(N02)3]2N*OH,  is  obtained.  This  forms  yellow 
needles  soluble  in  alcohol.  If  ethyl  picrate  is  substituted  for  the 
chloride,  picrylhydroxylamine,  C6H2(N02)3'^B.'0'K,  is  produced;  this 
forms  silky,  yellow  needles,  is  soluble  in  alcohol,  ether,  and  glacial 
acetic  acid,  and  melts  at  99—100°.  L.  T.  T. 

Azo-compounds.  By  J.  Y.  Janovsky  (Monatsh.  Chem.,  8,  49 — 63  ; 
compare  Abstr.,  1886,  794  and  1024). — The  bromazobenzene  melting  at 
187°,  and  formerly  described  (loc.  cit.)  as  monobromazobenzene,  is  the 
dibromide.  Parabromazobenzene  (N  :  Br  =  1  :  4)  melts  at  82°,  and 
crystallises  in  brilliant  orange  plates.  It  is  easily  soluble  in  hot  and 
cold  alcohol,  ether,  &c.  When  treated  with  nitric  acid  in  glacial 
acetic  acid  solution,  it  yields  two  substances — (a)  a  bromonitroazobenzene 
(N  :  Br  =  1  :  4)  melting  at  107 — 108"  (uncorr.),  and  crystallising  in 
yellow  needles;  when  boiled  with  ammonium  sulphide  this  gives 
amidobromazobenzene  crystallising  in  brilliant  plates;  (6)  a  para- 
dinitroazobenzene,  melting  at  190°  and  crystallising  in  woolly  needles ; 
when  boiled  with  ammonium  sulphide,  this  yields  an  aniido-compound 
possessing  strong  tinctorial  powers.  When  parabromazobenzene  is 
treated  with  fuming  sulphuric  acid,  a  bromazobenzenesxdphonic  acid, 
CioHgBrNa'SOsH  +  3H2O,  is  formed ;  it  crystallises  in  orange-brown 
needles  with  a  golden  lustre ;  it  gives  well-defined,  crystalline  sodium, 
potassium,  and  zinc  salts.     The  sodium  salt  is  very  insoluble  in  water. 
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The  acid  appears  to  be  identical  with  the  parazobenzeneparasnl- 
phonic  acid  previously  described  by  the  author  (Abstr.,  1884, 
1146). 

The  metabromazobenzene  previously  described  {loc.  clt.),  when 
treated  with  fuming'  sulphuric  acid,  yields  nnetabromazohenzene- 
aulphonic  acid,  CioHgBrI^2*^03H  +  IIH2O,  which  gives  very  inso- 
luble alkaline  salts.  The  potassium  salt  is  precipitated  from  a  1  per 
cent,  solution  of  the  chloride  in  the  form  of  pearly  needles  ;  the  sodium 
salt  is  also  thrown  down  from,  a  1  per  cent,  solution  of  sodium  chloride 
in  yellow,  nacreous  needles. 

When  orthodibromazobenzene  (loc.  cit.)  is  treated  with  nitric  acid 
in  acetic  acid  solution,  it  yields  a  trimtrodihromazohenzene,  melting 
at  135°  and  crystallising  in  red  needles. 

When  orthonitroazobenzene,  previously  described  (loc.  cit.\  is 
treated  with  bromine,  it  yields  a  monohromonitroazobenzene,  melting 
at  132°. 

Orthonitroazobenzene  behaves  towards  reducing  agents  in  a  manner 
entirely  different  from  paranitroazobenzene  (loc.  cit.).  The  substance 
with  strong  tinctorial  powers  previously  described  is  now  considered 

N— CflH^N  :  NCeHs 
by  the  author  to  be  liexa-azoxyhenzene,  0^  |  ,  an  in- 

^K— C,H,N  :  NCeHa 
termediate  reduction  product.     It  is  an  orange-yellow  powder  con- 
sisting of  microscopic  scales,  and  melts  at  206°  without  decomposition. 
The   mononitrosulphonic  acids   of   azo benzene  have    been   previously 
described  by  the  author  (Abstr.,  1882,  834,  and  1883,  867). 

Orthoamidoazobenzene,  the  preparation  of  which  has  been  pre- 
viously described  {loc.  cit.),  melts  at  123°,  and  forms  yellow  needles 
with  a  brilliant  lustre.  Its  salts  are  distinguished  from  those  of 
ordinary  amidoazobenzene  by  their  form. 

Another  substance  formed  by  the  nitration  of  azobenzene  in  glacial 
acetic  acid  seems  to  be  a  nitroazoo^yhenzeue ;  it  melts  at  122°,  and 
forms  red,  pearly  tables,  often  twinned  like  muscovite.  When  treated 
with  bromine,  it  yields  a  bromine-compound,  melting  at  126°. 

G.  H.  M. 

Reaction  of  Diazoamido-compoTinds  with  Phenols.    By  K. 

Heumann  and  L.  CEconomides  (Ber.,  20,  904 — 909). — Further  inves- 
tigation has  shown  that  the  formation  of  a  hydroxy azo-compound  by 
the  action  of  diazoamidobenzene  on  phenol  (this  vol.,  p.  480)  is  also 
brouoht  about  when  other  diazoamido-compounds  are  employed. 
Diazoamidobenzene,  when  added  to  fused  resorcinol  and  carefully 
heated,  yields  aniline  and  benzeneazoresorcinol  (Abstr.,  1878,  219). 
Diazoamidoparatoluene  yields  paratoluidine  and  paratolueneazophenol 
(this  Journ.,  1876,  i,  268)  when  heated  with  phenol  on  a  water-bath, 
and  when  added  to  fused  resorcinol  it  forms  paratoluidine  and  para- 
tolueneazoresorcinol,  C7H7'ISr2'C6H3(OH)2.  This  crystallises  in  yellowish- 
red  needles,  melts  at  184°,  and  is  readily  soluble  in  alcohol,  ether, 
benzene,  and  chloroform,  yielding  orange- coloured  solutions.  From 
diazoamidoparachlorobenzene  and  phenol,  when  heated  on  a  water- 
bath,  parachlorauiline  is  obtained  together  with  cldoruhenzeneazopheuol^ 
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CeH^Cl'No'CfiHi'OH ;  this  crystallises  from  chloroform  in  reddish- 
yellow  needles,  and  melts  at  151 — 152°.  The  action  of  phenol  on 
diazoaraidometabenzoic  acid  takes  place  more  slowly  than  is  the  case 
with  the  foregoing  diazoamido-compoands,  but  proceeds  similarly, 
inasmuch  as  metamidobenzoic  acid  and  phenolazobenzoic  acid  are 
obtained. 

Hydroxyazo-compounds  are  also  formed  by  the  action  of  phenols 
on  mixed  diazoamido-compounds,  and  the  results  of  the  experiments 
are  given  in  quantitative  form.  When  diazoamidobenzeneparatoluene 
is  heated  with  phenol  at  100°,  approximately  equal  weights  of  aniline 
and  paratoluidine  are  obtained  together  with  a  compound  melting 
at  122°,  and  consisting  of  two  hydroxyazo-compounds  which  have 
not  yet  been  separated.  Diazoamidobenzeneparatoluene  and  resorcinol 
heated  on  a  water-bath  yield  aniline,  paratoluidine,  and  a  hydroxyazo- 
compound.  On  heating  diazoamidoparachlorobenzenebenzene  and 
phenol  at  90°,  parachloraniline  and  hydroxyazobenzene  were  obtained, 
whilst  diazoamidoparachlorobenzeneparatoluene  and  phenol  heated 
first  at  80 — 90°  and  afterwards  at  110°,  yield  parachloraniline  and 
paratolueneazophenol.  W.  P.  W. 

Cinnamyl  Hydrazine.  By  L.  Knore  (Ber.,  20,  1107—1108).— 
In  order  to  examine  whether  the  formation  of  pyrazoline-derivatives 
from  phenylhydrazine  and  acids  of  the  acrylic  series  is  analogous  to 
the  formation  of  pyrazole-derivatives  from  unsaturated  ketones, 
cinnamyl  hydrazine  was  prepared  and  its  products  of  decomposition 
investigated.  The  hydrazide,  C13H14N2O,  prepared  from  cinnamic 
acid  or  its  ethereal  salt,  crystallises  in  minute  needles  which  melt 
at  183°.  On  dry  distillation,  an  oil  passes  over  which  solidifies  in 
the  crystalline  form;  its  composition  is  expressed  by  the  formula 
C15H12N2O  ;  it  melts  at  251°,  is  insoluble  in  water,  sparingly  soluble 
in  alcohol  and  ether,  readily  in  alkalis  and  acids.  It  is  proposed  to 
carry  on  further  investigations  ou  homologous  compounds. 

V.  H.  V. 

Phenazoxine— a  New  Chromogen.     By  A.  Bernthsen   (Ber., 

20,    942 — 944). — Phenazoxme,    C6H4<_q_>C6H4,  is  obtained  when 

equimolecnlar  proportions  of  catechol  and  orthamidophenol  are 
heated  at  260—280''  for  40  hours,  and  after  treating  the  residue  with 
water  and  aqueous  soda,  can  be  extracted  from  it  by  ether.  It 
crystallises  in  bright,  colourless  scales,  melts  at  148°,  distils  with 
slight  decomposition,  and  is  readily  soluble  in  alcohol,  ether,  benzene, 
and  chloroform,  sparingly  soluble  in  light  petroleum.  When  treated 
with  concentrated  nitric  acid,  it  yields  a  crystalline  ni^7ro- derivative, 
which  on  reduction  with  tin  and  hydrochloric  acid,  and  subsequent 
oxidation  with  ferric  chloride,  is  converted  into  a  reddish-violet  dye  ; 
the  reaction  corresponding  with  the  formation  of  Lauth's  violet 
(thionine)  from  thiodiphenylamine.  Phenazoxine  dissolves  in  con- 
centrated sulphuric  acid  with  a  violet-red  colour,  and  its  alcoholic 
solution  yields  a  dark  bluish-green  coloration  with  ferric  chloride, 
and  a  deep  blue  with  bromine- water.  W.  P.  W. 
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Action  of  Dehydrating   Agents  on  Benzylideneacetoxime. 

By  N.  Zelinsky  {Ber.,  20,  922 — 924). — Benzylideneacetoxime, 

CHPh  :  CH-CMe  :  NOH, 

is  obtained  wlien  benzylideneacetone  (1  mol.)  dissolved  in  alcohol  is 
added  to  a  solution  ot*  hydroxjlamine  hydrochloride  (IJ  mol.)  and 
sodium  hydroxide  (1|  mol.)  in  aqueous  alcohol,  and  the  whole  heated 
for  some  hours  on  the  water-bath.  It  is  crystalline,  melts  at  115 — 
116°,  boils  without  decomposition  at  220'^  under  100  mm.  pressure, 
and  with  bromine  yields  an  additive  compound,  melting  at  144 — 145"* 
with  decomposition. 

With  acetic  chloride,  an  acetyl- derivative,  CHPh !  CH'CMe  '.  NO  Ac, 
is  obtained,  melting  at  90 — 91°.  Sulphuric  acid  does  not  effect  a 
condensation,  but  phosphoric  anhydride,  or  still  better,  phosphorus 
oxychloride  reacts  with  benzylideneacetoxime  yielding  an  oil  having 
basic  properties.  W.  P.  W. 

Methyl-  and  Ethyl-orange,  and  the  Derived  Dimethyl,  and 
Diethyl-thionines.  By  A.  Bernthhen  and  A.  Goske  {Ber.,  20,  924 
— 934) . — Methyl-oraif} q e  (sodium  methylamidoazobenzenesulphonate), 
S03]N'a*C6H4'N2'C6H4*NHMe,  is  obtained  by  diazotising  sulphanilic  acid 
and  gradually  adding  the  product  to  an  aqueous  solution  of  pure  methyl- 
aniline  hydrochloride  heated  at  30°  ;  reddish-violet  needles  separate 
in  large  quantity,  and  when  filtered  off  are  dissolved  in  aqueous  soda. 
It  crystallises  in  large,  orange-red  laminae,  and  is  readily  soluble  in 
hot,  but  only  sparingly  soluble  in  cold  water.  The  yield  amounts  to 
30  per  cent,  of  the  theoretical  quantity. 

Sodium  diazomefhylamidobenzenesulphonate,  S03N'a*C6H4*N'2'NMePh, 
is  formed  together  with  methyl-orange  in  the  process  just  mentioned 
if  dilute  solutions  are  employed,  and  the  product  is  kept  nearly 
neutral  throughout  by  the  continued  addition  either  of  aqueous  soda 
or  of  sodium  acetate ;  the  methyl-orange  is  decomposed  by  heating 
with  concentrated  ammonium  sulphide  at  100°  the  product  obtained 
on  addition  of  salt  to  the  solution,  the  diazoamido-compound  remain- 
ing unaffected.  It  crystallises  in  white  or  very  pale-yellow  scales,  is 
readily  soluble  in  hot  water,  insoluble  in  alcohol,  and  is  not  affected 
by  boiling  with  dilute  alkali.  Although  colourless,  it  shows  all  the 
properties  of  a  diazoamido-compound :  thus,  dilute  acids  convert  it 
into  the  corresponding  amidoazo-acid ;  when  heated  with  concen- 
trated hydrochloric  acid,  it  yields  methylaniline  and  paraphenol- 
sulphonic  acid,  and  when  warmed  with  an  acetic  acid  solution  of 
resorcinol  it  yields  the  yellowish-brown  coloration  characteristic  of 
diazoamido-compounds.  The  authors  find,  moreover,  that  paradiazo- 
amidotoluene,  when  heated  with  ammonium  sulphide  at  100°,  is 
obtained  on  cooling  in  large,  transparent,  thin  prisms  of  a  pale- 
yellow  colour,  although  diazoamidobenzene  does  not  lose  its  yellow 
colour  when  similarly  treated. 

Ethyl-orange  (sodium  ethylamidoazobenzenesulphonate)  is  prepared 
by  a  method  similar  to  that  used  to  obtain  the  methyl-compound, 
with  the  exception  that  the  mixed  solutions  are  kept  nearly  neutral 
throughout  with  aqueous  soda.     It  crystallises  in  orange-red  laminoa. 
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The  acid  crystallises  in  glistening,  blnish-violet  needles,  melts  at 
about  244^^  with  decomposition,  and  is  insoluble  in  cold  water  and  hot 
alcohol. 

MethylparaphenyleneJiamine  [NH2  :  NHMe  =  1  :  4]  is  obtained  to- 
gether with  sodium  sulphanilate  when  methyl-orange  is  warmed  with 
ammonium  sulphide.  It  boils  at  257 — 259*5°,  does  not  solidify  in  a 
freezing  mixture,  and  is  readily  soluble  in  water,  alcohol,  and  ether. 
The  sulphate,  (C7HioN2)2,H2S04,  crystallises  in  needles.  The  corre- 
sponding ethylparaphenylenediamine  (this  vol.,  p.  244)  can  be  obtained 
similarly  from  ethyl-orange ;  its  sulphate,  C8Hi2N2,H2S04,  crystallises 
in  long,  colourless  needles  or  thin  prisms. 

Cells S 

Dimethylthionine,  !N'Me<^  |  \  is  obtained  by  the  action 

^N-CeHaCNHMe)^ 
of  ferric  chloride  and  hydrogen  sulphide  on  methylparaphenylene- 
diamine  in  acid  solution ;  at  the  same  time,  a  red  compound  analogous 
to  methylene-red  is  also  formed.  The  base  is  sparingly  soluble  in 
ether  and  alcohol,  and  the  alcoholic  solution  shows  a  red  fluorescence. 
The  hydrochloride  dissolves  in  water  with  a  beautiful  blue  colour,  and 
shows  a  reddish-brown  fluorescence  ;  the  hydriodide  is  a  dark-blue 
powder,  soluble  in  hot  water  and  hot  alcohol;  it  dyes  silk  an 
almost  pure  blue.     When  the  base  is  boiled  with  much  water,  it  is 

CeHa S 

converted  into  methylthionoline,    0<^  |  },    and    when 

^N-CeHsCNHMe)-^ 
further  saponified  with   70  per  cent,   sulphuric   acid   yields  thionol 
(Abstr.,  1886,  53). 

Biethylthionine  obtained  in  a  similar  manner  from  ethylparaphenyl- 
enediamine, very  closely  resembles  dimethylthionine  in  the  colour  of 
solutions,  and  the  positions  of  the  absorption-bands  of  the  two  com- 
pounds are  almost  identical.  The  maximum  absorption  of  the  darker 
band  lies  between  C  and  D  and  near  \'  =  625,  that  of  the  lighter 
band  near  \"  =  580  to  585.  W.  P.  W. 

Action  of  Nitrous  Acid  on  Orthoamidobenzamide.    By  A. 

Weddigb  and  H.  Finger  (/.  pr.  Ghem.  [2],  35,  2(32— 264).— Equi- 
molecular  proportions  of  sodium  nitrite  and  a  salt  of  orthoamidobenz- 
amide are  mixed  in  aqueous  solution,  when  a  yellowish-brown 
crystalline  substance  separates.  Its  composition  is  represented  by 
the  formula  CvHgNaO,  it  melts  at  213°,  and  is  easily  soluble  in  alkalis. 
The  following  derivatives  are  described  :  the  sodium  salt,  CvHiNaNsO; 
the  ammonium  and  silver  salts;  and  the  methyl  salt,  CTH^MeNaO, 
which  can  also  be  obtained  by  the  action  of  nitrous  acid  on  ortho- 
amidobenzomethylamide ;  the  constitution  of  the  substance  C7H5N3O 

•    .1,      A^       -   \  4.    u    nxj^CO-NH^  H.  B. 

18  thus  determined  to  be  C6H4<^_-^^  .  ]u-_>- 

Oximes  of  Paraxyloquinone.  By  J.  Sulkowski  (Ber.,  20,  977 
— 981). — Paraxijloquiiioneoxime,  CqBMgzO  '.  NOH  [Me  :  0  :  Me  :  NOH 
=  1:2:4:5],  is  obtained,  together  with  a  small  quantity  of  the 
dioxime,  when  10  grams  of  paraxyloquinone  dissolved  in  300  cc.  of 
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80  per  cent,  alcoliol  is  boiled  with  5  ^rams  of  hydroxylamine  hydro- 
chloride for  two  hours.  It  crystallises  in  small,  yellowish  needles, 
melts  at  168°,  and  is  insoluble  in  water,  readily  soluble  in  alcohol, 
ether,  and  benzene.  On  reduction  with  tin  and  hydrochloric  acid,  it 
yields  paramidoxylenol  hydrochloride,  crystallising  in  small  needles ; 
the  base  forms  silvery  scales,  and  melts  at  242°  with  decomposition. 

Paraxyloquinonedioxime  m  formed,  together  with  an  equal  proportion 
of  the  monoxime,  when  twice  the  above  quantity  of  hydroxylamine 
hydrochloride  is  employed.  It  is  crystalline,  melts  at  about  272'^,  and 
is  insoluble  in  water,  very  sparingly  soluble  in  hot  alcohol,  benzene, 
and  acetic  acid.  The  cZ/ace^^/Z^-derivative  crystallises  in  small,  yellow 
prisms,  melts  at  170°,  and  is  readily  soluble  in  hot  alcohol  and  benzene, 
insoluble  in  dilute  alkalis.  When  reduced  with  tin  and  hydrochloric 
acid,  the  dioxime  yields  diamid.oxylene  hydrochloride;  this  crystallises 
in  white,  glistening  scales,  and  the  base  forms  scales  melting  at  142° 
with  decomposition. 

When  paramidoxylenol  is  heated  with  chloranil  in  acetic  acid  solu- 
tion, a  beautiful  bluish-violet  dye  is  obtained,  together  with  tetra- 
chloroquinol.  The  dye  is  insoluble  in  water,  but  soluble  in  alcohol, 
ether,  benzene,  and  acetone,  alkalis  dissolve  it  with  a  pure  blue  colour, 
and  the  bluish-green  solution  in  sulphuric  acid  shows  a  general  dark- 
ening of  the  red  end  of  the  spectrum ;  analyses  point  to  the  formula 
C24H06N2O3.  W.  P.  W. 

Bromorthotoluic  and  Bromophthalic  Acids.  By  C.  Nouerisson 
{Ber.,  20,  lQlQ—lO\1).—Bro7mTthotolu7iitrile,C^YiMQBv'G^  [1:5:  2], 
is  prepared  from  bromorthotoluidine  by  Sandmeyer's  reaction;  it 
crystallises  from  alcohol  in  long  needles  which  melt  at  70° ;  it  distils 
readily  with  steam.  When  10  grams  of  the  nitrile  are  boiled  with  a 
solution  of  10  grams  of  caustic  soda  in  100  c.c.  of  alcohol  for  labours, 
a  mixture  of  bromotoluic  acid  and  its  amide  is  obtained.  The  latter 
dissolves  in  10  parts  of  boiling  alcohol,  and  separates  in  lustrous 
plates  melting  at  180°  :  it  sublimes  in  needles  which  melt  at  181 — 182°. 
When  treated  with  concentrated  alcoholic  potash  solution,  or  with 
diluted  sulphuric  acid,  it  is  converted  into  bromorthotoluic  acid, 

[Me  :  COOH  :  Br  =  1  :  2  :  6], 

melting  at  187°.  When  bromorthotoluic  acid  is  oxidised  with 
potassium  permanganate,  it  is  converted  into  /3-bromophthalic  acid, 
[COOH2  :  Br  =  1  :  2  :  5]  ;  this  is  very  soluble  in  warm  water,  and 
melts  at  168° ;  the  anhydride  melts  at  106 — 108°,  and  boils  at 
297 — 301°.  70  grams  of  bromorthotoluidine  yielded  60  grams  of 
nitrile,  and  then  56  grams  of  toluic  acid  and  53  grams  of  crude 
bromophthalic  acid.  N.  H.  M. 

Reduction  of  the  Isomeric  Bromocinnamic  Acids.    By  A. 

Michael  (/.  yr.  Chem.  [2],  35,  357 — 358). — The  author  has  succeeded 
in  reducing  the  so-called  a-  and  /3-bromocinnamic  acids  to  cinnamic 
acids  by  treating  their  solutions  in  glacial  acetic  acid  with  zinc-dust 
No  evolution  of  hydrogen  takes  place  until  2  or  3  drops  of  platinum 
chloride  has  been  added  to  the  mixture.     The  acids  appear  to  show 
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slight  differences  of  crystalline  form,  &c.,  but  whether  this  is  due  to 
traces  of  impurities  merely  is  now  being  investigated.  L.  T.  T. 

Mono-  and  Di-hydroxytoluic  Acids.  By  S.  Weinreich  (Ber., 
20,  981 — 983). — Hydroxytoluic  acid  can  readily  be  obtained  from 
paratoluidine  by  converting  it  into  the  nitrile  by  Sandmeyer's  reaction, 
saponifying  this  with  sulphuric  acid,  sulphonating  the  toluic  acid 
with  concentrated  sulphuric  acid  at  150 — 160°,  and  fusing  the  potas- 
sium salt  of  the  resulting  sulphotoluic  acid  with  four  times  its  weight 
of  potassium  hydroxide. 

Dihydroxytoluic  acid  is  prepared  by  heating  paratoluic  acid  with 
crystallised  sulphuric  acid  and  phosphorus  pentoxide  at  250°.  The 
barium  salt,  COOH-C6H2Me(S03)2Ba  +  SHaO,  of  the  disulpho- 
toluic  acid  obtained  was  analysed.  On  fusing  the  potassium  salt 
with  potassium  hydroxide,  dihydroxytoluic  acid  is  obtained  ;  this 
sublimes  in  colourless  needles,  melts  at  175 — 176°,  and  is  readily 
soluble  in  water,  alcohol,  and  ether,  sparingly  soluble  in  benzene, 
toluene,  and  light  petroleum.  W.  P.  W. 

Ethyl  Phthalate  Chloride  smd  its  Decomposition  with  Ethyl 
Sodiomalonate.  By  N.  Zelinsky  (5er.,  20,  1010— 1013).— ^%Z 
phthalate  chloride,  COOEt-C6H4-COCl,  is  obtained  by  the  action  of 
phosphorus  trichloride  on  sodium  ethyl  phthalate  in  presence  of 
benzene  or  toluene  as  diluent ;  the  solutions  should  be  kept  as  cool  as 
possible.  The  compound  could  not  be  isolated.  When  the  solution 
in  benzene,  after  being  poured  off  from  the  phosphorous  acid  formed  in 
the  reaction,  is  treated  with  ethyl  sodiomalonate  suspended  in  benzene, 
a  reaction  takes  place  with  separation  of  sodium  chloride.  The  product 
is  filtered,  distilled  in  a  vacuum  until  free  from  hydrocarbon  and 
unchanged  ethyl  malonate,  and  the  residue  gradually  treated  with 
alcoholic  potash.  A  potassium  salt  is  obtained  which  is  washed  with 
alcohol,  dissolved  in  water,  and  treated  with  sulphuric  acid ;  the  acid 
thus  liberated  is  recrystallised  from  ether.  It  has  the  formula 
C21H1BO10,  and  melts  rather  above  180°  with  evolution  of  carbonic 
anhydride.  When  the  product  of  the  reaction  is  treated  with  an 
excess  of  alcoholic  potash,  a  potassium  salt  different  from  that  jSrst 
obtained  is  formed ;  it  yields  an  acid  of  the  formula 

C(C00H)2(C0-aH,'C00H)„ 

of  which  the  acid  C21H16O10  is  the  monethyl  salt^  dgHnEtOio. 

N.  H.  M. 
Action  of  Phenylhydrazine  on  Anhydrides  of  Bibasic  Acids, 
and  especially  on  Phthalic  Anhydride.  By  B.  Hotte  (/.  pr. 
Ghem.  I'Z],  35,  265 — 298). — When  phenylhydrazine  and  phthalic 
anhydride  in  molecular  proportion  are  intimately  mixed,  phenyl- 
hydrazinephthalic  acid,  COOH-CeHi-CO'NH-NHPh,  already  described 
by  Pellizzari  (Abstr.,  1886,  1025),  is  formed.  The  author  finds  the 
melting  point  to  be  165 — 166°.  The  name  aniUdophthalarninic  acid  is 
proposed  as  most  appropriate  for  this  substance.  When  heated  at 
160  — 170°,  this  compound  loses  water,  and  is  converted  into  phthalyl- 
phenylhydrazine  (Abstr.,  1886,  353).     The  author  was  quite  unable 
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to  obtain  the  isomeric   compound   meltinor  at  210°,  said  by  Pelizzari 
{loc.  cit.)  to  be  formed  at  the  same  time.    The  constitution  of  the  above 

compound  is  C6H4<^Q>N-KHPh. 

oc-Phthalyldiphenylhydrazine,  O6H4  !  (C0)2  !  N'NPha,  is  prepared  by 
heating  phthalic  anhydride  and  diphenylhydrazine  at  150 — 170°;  it 
crystallises  in  greenish-yellow  plates,  is  soluble  in  alcohol,  and  melts 
at  154—155°. 

ix-Phthalylhenzo7jlpJienylhydrazine,  CeSii  '.  (C0)2  •  N'NBzPh,  is  ob- 
tained when  a-phthalylhydrazine  and  benzoic  chloride  in  molecular 
proportion  are  heated  together  at  160 — 170°.  It  forms  small,  mono- 
clinic  tables,  soluble  in  benzene,  alcohol,  and  ether,  and  melts  at  193°. 
When  heated  in  closed  tubes  with  fuming  hydrochloric  acid,  it  yields 
phenylhydrazine,  and  phthalic  and  benzoic  acids.  a-Phthalylnitroso- 
phenylhydrazine,  CeH^  !  (C0)2  '.  N'NPh'NO,  is  formed  by  treating  the 
hydrazide  suspended  in  ether  with  nitrous  anhydride.  It  crystallises 
in  pale  yellow,  rhombic  tables,  sparingly  soluble  in  ether,  and  melting 
at  153 — 154°.  During  one  preparation  of  this  substance,  the  author 
obtained  a  substance  crystallising  in  white  scales,  and  decomposing 
with  explosive  violence  slightly  above  80°.  The  substance  soon  became 
brown,  and  decomposed  to  a  thick  liquid  of  irritating  odour.  The 
nitrosc -compound  can  also  be  obtained  by  passing  nitrous  anhydride 
into  glacial  acetic  acid  in  which  the  hydrazide  is  suspended,  if  care 
be  taken  to  keep  the  mixture  cool.  If  the  current  of  anhydride  is  con- 
tinued until  the  mixture  becomes  green,  ot-phtlialylnitrojplienylhydrazine^ 
CeHi  !  (C0)2  '.  N-NPh-NOz,  is  obtained.  This  forms  yellow,  rhombic 
tables,  soluble  in  alcohol  and  ether,  and  melts  with  decomposition  at 
147 — 148°.  With  aqueous  potash,  it  is  decomposed  into  phthalic  acid, 
phenylhydrazine,  and  potassium  nitrite.  If  nitrous  anhydride  be  passed 
into  a  hot  acetic  solution  of  a-phthalylphenylhydrazine,  a.-phth alyldi- 
nitrojplienylhydrazine  is  formed.  This  is  soluble  in  glacial  acetic  acid, 
from  which  it  is  precipitated  in  yellow  flocks  on  the  addition  of  water. 
It  melts  with  decomposition  at  182°,  and  is  also  decomposed  by  boiling 
alcohol  or  water.  The  one  nitro-group  has  undoubtedly  displaced  the 
imidic  hydrogen,  but  the  position  of  the  second  is  doubtful.  When 
a-phthalylphenylhydrazine  is  heated  with  alcoholic  ammonia  in  closed 
tubes  at  70 — 80°  for  about  three  hours,  phthalylphenylhydrazidamide, 
NH2*CO'C6H4'CO*N"2H2Ph,  is  formed.  It  is  soluble  in  alcohol,  nearly 
insoluble  in  ether,  and  crystallises  in  white  plates  melting  at  146°. 
When  heated  at  160 — 170°,  or  when  boiled  with  dilute  alcohol, 
ammonia  is  evolved  and  ^-phthalylphenylhydrazine  (see  below)  is 
formed ;  the  latter  is  also  produced  when  the  heating  of  the  closed 
tubes  is  extended  much  beyond  three  hours. 

When  phthalic  anhydride  is  mixed  with  excess  of  phenylhydra- 
zine, reaction  occurs  as  above,  but  if  the  mixture  is  heated  at 
150°  for  three  or  four  hours,  phthalyldiphe'nyldihydrazine  (dianilido- 
phthalyldiamide),  C6H4(CO'NH*NHPh)2,  is  formed;  this  crystallises 
in  white  tables  melting  at  191°.  When  heated  with  dilute  hydro- 
chloric acid,  it  is  decomposed  into  a-phthalylphenylhydrazine  and 
phenylhydrazine.  If,  however,  the  diamide  is  heated  alone  at 
160 — 170°,  phenylhydrazine  is  eliminated  and  fS-phthalylpJienylhydr- 
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az{7ie,  ^e^i'^nri.^'pC^i  is   formed.      This  is  also   produced   if  the 

original  mixture  is  heated  at  160 — 170°.  It  crystallises  in  colourless 
prisms  soluble  in  boiling  alcohol,  chloroform,  and  ether,  and  in  alkaHs, 
and  melts  at  210°.  This  compound  has  already  been  obtained  by 
Pellizzari  (loc.  cit.),  but  its  formation  is  undoubtedly  due  to  the  inter- 
mediate formation  of  the  diamide,  and  not  to  the  direct  action  of 
phtlialic  anhydride  and  phenylhydrazine  in  molecular  proportion,  as 
stated  by  Pellizzari.  Its  ammonium  salt  yields  with  silver  nitrate  a  white 

voluminous  precipitate,  C6H4<^p^  T^pP^-,  soluble  in   ammonia,  and 

unaltered  by  light.  The  ethyl  salt  crystallises  in  white  needles  soluble 
in  alcohol  and  ether,  and  melts  at  105 — 106°.  When  /3-phthalyl- 
phenylhydrazine  is  heated  with  excess  of  benzoic  chloride  at  200°, 

^-phthalylbenzoylpJienylhydrazi7ie,  C6H4<:^p^^^pi  ^,  is  formed.     It  is 

crystalline,  and  melts  at  122°,  and  has  a  faint  odour  of  ethyl 
benzoate. 

When  benzoylphenylhydrazine  and  phthalic  anhydride  are  heated 
together  at  180°,  phthalyljphenylhenzohydrazinic  acid^ 

COOH-CeH^-CO  :  N^Ph-NBz, 

is  formed.  It  crystallises  in  white  prisms  melting  at  172°,  and 
soluble  in  alcohol.  If  the  acid  is  heated  alone,  or  the  original  mixture 
is  heated  at  220°  for  about  a  day,  benzoic  acid  is  eliminated,  and 
/3-phthalyl phenylhydrazine  formed. 

When  phenylhydrazine  is  heated  with  succinic  aTihjdrid.e,a-succinyl- 
phenylhydrazine,  C2H4 !  (CO)? !  N'NHPh,  is  obtained  whether  the  hydr- 
azine is  in  excess  or  not.  It  crystallises  in  white  plates  melting  at 
155°,  and  with  nitrous  acid  yields  a  nitroso- derivative  forming  yellow, 
feathery  crystals  melting  at  83 — 84°.  No  corresponding  /J-compound 
could  be  obtained. 

Maleic  anhydride  yields  with  phenylhydrazine  maleylphenyUydrazine, 
C2H2 '.  (00)2  '.  N'NHPh.  It  crystallises  in  needles  which  darken  at 
180°,  and  melt  at  258—259°.  If  excess  of  the  hydrazine  is  used,  a 
dark  brown,  resinous  mass  is  formed,  from  which  no  crystalline 
substance  could  be  isolated.  L.  T.  T. 

Ethyl  Triphenylcarbinylmalonate  and  /3-Triphenylpropionic 
Acid.  By  G.  G.  Henderson  {Ber.,  20,  1014— 1015).— AY%/  triphenyU 
carbinylmalonate,  CPh3'CH(COOEt)2,  is  prepared  by  adding  ethyl 
sodiomalonate  to  an  ethereal  solution  of  triphenylcarbinyl  bromide. 
It  crystallises  from  boiling  absolute  alcohol  in  slender  needles  melting 
at  133-5°. 

f3-Triphenylpropionic  acid^  CPh3'CH2*COOH,  is  obtained  by  saponi- 
fying the  above  ethyl  salt  with  alcoholic  potash.  It  melts  at  177°,  is 
almost  insoluble  in  water,  soluble  in  alcohol,  and  very  readily  soluble 
in  ether.  The  sodium  salt  (with  1  mo).  H2O)  is  readily  soluble ;  the 
bariuno  salt  (with  1  mol.  H,^0)  crystallises  in  needles  sparingly  soluble 
in  hot  water:  the  silver  salt  is  insoluble  in  water.  N.  H.  M. 
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Action  of  Ethyl  Sodacetoacetate  and  Ethyl  Sodiomalonate 
on  the  Ethyl  Salts  of  Unsaturated  Acids.  By  A.  Michael  (/.  'pr. 
Chem.  [2],  35,  349-— 357).— When  ethyl  sodiomalonate  is  added  to 
an  alcoholic  solution  of  ethyl  cinnamate,  it  dissolves,  and  if  the  solu- 
tion is  allowed  to  remain  for  some  time,  or  is  heated  for  a  short  time 
at  100°,  and  then  mixed  with  water,  an  oil  is  obtained.  This  oil  boils 
with  partial  decomposition  at  305 — 310°,  but  under  15  mm.  pressure 
distils  without  change  at  213 — 215°.     It  has  the  constitution 

COOEt-CH2-CHPh-CH(COOEt)2. 

When  saponified  with  strong  potash  or  baryta,  the  ether  yields 
phenyl glutaric  acid,  COOH-CH2-CHPh'CH2-COOH,  which  crystallises 
in  prisms  easily  soluble  in  alcohol  and  ethyl  acetate,  sparingly  in 
benzene,  insoluble  in  water;  it  melts  at  137*5 — 138*5°.  The  silver 
salt  is  sta,ble  towards  light. 

When  ethyl  sodacetoacetate  is  substituted  for  ethyl  sodiomalonate 
in  the  above  reaction,  a  similar  additive  product  seems  to  be  formed, 
but  the  author  has  not  yet  isolated  it,  as  it  decomposes  on  boiling, 
even  in  a  vacuum.  The  aqueous  layer,  however,  contains  a  compound, 
Ci5Hifi04,  which  is  probably  formed  by  the  elimination  of  sodium 
methylate  from  the  additive  compound  first  formed.  It  crystallises 
in  needles  soluble  in  alcohol,  and  melts  at  139*5 — 140*5°.  It  shows 
the  properties  of  a  monobasic  acid,  and  yields  a  silver  salt  crystallising 
in  needles. 

Ethyl  citraconate  and  ethyl  sodacetoacetate  yield  an  additive  com- 
pound, C15H24O7,  which  forms  a  colourless  oil,  boiling  at  173 — 174° 
under  26  mm.  pressure.  The  aqueous  layer  also  contains  an  acid, 
which,  however,  has  not  yet  been  isolated.  These  results  show  that  in 
the  action  of  ethyl  sodiomalonate  on  ethyl  «-bromacrylate  lately 
described  by  the  author  (this  vol.,  p.  468),  the  action  need  not  neces- 
sarily be  due  to  the  direct  elimination  of  sodium  and  bromine,  but 
that  an  additive  product  may  first  be  formed,  and  sodium  bromide  be 
afterwards  eliminated.  This  reaction  is  therefore  not  a  proof  that 
Perkin's  trimethylene-derivatives  are  open-chain  derivatives. 

The  author  finds  that  ethyl  disodomalonate  does  not  act  on  ethyl 
succinate  in  the  cold,  but  that  at  high  temperatures  it  seems  to 
split  up  into  ethyl  sodiomalonate  and  sodium  ethylate,  and  then  ethyl 
succinosuccinafce  is  formed.  L.  T.  T. 

Formation  of  Indigo-blue  from  Orthonitrophenolpropiolic 
Acid  by  Means  of  Potassium  Cyanide.  By  A.  Michael  (/.  pr. 
Chem.  [2],  35,  254 — 256). — A  solution  of  sodium  orthonitrophenyl- 
propiolate,  when  heated  with  pure  potassium  cyanide  and  a  little 
glucose,  gives  rise  to  the  formation  of  indigo-blue,  even  in  the  presence 
of  a  large  excess  of  hydrocyanic  acid.  With  potassium  cyanide  alone, 
nothing  but  intermediate  products  seem  to  be  formed.  The  action  is 
to  be  regarded  as  one  of  simultaneous  oxidation  and  reduction. 

H.  B. 

Derivatives  of  Benzidine.  By  P.  Brunner  and  0.  N.  Witt 
(Ber.,  20,  ] 023—10^0). —Tetramidodiphenyl,  CizHeCNHg)!,  is  obtained 
by  warming  orthodinitrobenzidine  with  stannous  chloride  and  hydro- 


ORGANIC   CHEMISTRY.  673 

cWoric  acid.  The  product  is  warmed  with  tin,  diluted,  and  treated 
with  hydrogen  sulphide.  It  is  then  filtered  and  quickly  evaporated 
in  a  current  of  hydrogen  sulphide;  the  hydrochloride  separates  in 
white  needles  (with  2  mols.  H2O).  This  is  very  readily  soluble  in 
water,  and  is  precipitated  on  adding  hydrochloric  acid.  The  free 
base  crystallises  in  plates  of  a  silvery  lustre,  resembling  benzidine ;  it 
becomes  black  when  filtered,  and  therefore  could  not  be  analysed. 
The  sulphate,  Ci2H6(NH2)4'H2S04,  crystallises  in  slender,  white  needles, 
very  sparingly  soluble  in  water,  alcohol,  aud  ether.  When  the  acetate 
is  treated  with  phenanthraquinone  hydrogen  sulphite  (2  mols.)  a  con- 
densation product  is  obtained.  It  is  sparingly  soluble,  and  sublimes  in 
yellow  needles.  Sulphuric  acid  dissolves  it  with  a  fine  violet  colour, 
which,  when  the  solution  is  diluted,  changes  to  red,  orange,  and  yellow. 
When  the  acetate  is  treated  with  a  solution  of  benzil  in  glacial  acetic 

cPh-isr  N-cPh 

dididi,  th.e  compound    ||         |  ^Ci2H6<^  |    ||      is  formed.     It  is  a  whitish- 

CPh-N^  ^N-CPh 

yellow  substance,  insoluble  in  alcohol,  but  readily  soluble  in  phenol, 
from  which  it  crystallises  on  adding  glacial  acetic  acid.  It  does  not 
melt  at  270°.  When  the  solution  in  sulphuric  acid  is  carefully  diluted, 
the  stdphate  crystallises  in  lemon-yellow  needles. 

The  properties  of  tetramidodiphenyl  and  its  power  of  condensing 
with  orthodiketones,  show  that  the  four  amido-groups  form  two  pairs 
in, the  ortho-position;  this,  together  with  the  fact  that  amido-groups 
in  the  original  benzidine  used  have  the  para-position,  points  to  the 
constitution  C6H3(NHo)2-CbH3(NH2)2  [NH2  :  NH2  :  C6H3(NH2)2  = 
4  :  3  ;  1]  for  tetramidodiphenyl.  In  Strackosch's  dinitrobenzidine 
(J5er.,  5,  236),  the  nitro-groups  have  the  me ta- position.  When  it 
is  diazotised  and  the  product  boiled  with  alcohol,  dinitrodipJieni/l, 
CfiH4(N02)*C6ll4(N02)  [NO2  =  3],  is  obtained  almost  quantitatively. 
The  latter  crystallises  from  alcohol  and  glacial  acetic  acid  in  small 
yellow  needles.     It  is  dichroic,  and  melts  at  197 — 198". 

Symmetrical  metadiamidophenyl,  C6H4(NH2)*C6H4(NIl2)  is  prepared 
by  reducing  the  nitro-compound  with  tin  and  hydrochloric  acid.  It 
is  obtained  as  an  oil,  which  solidifies  after  some  days,  and  is  sparingly 
soluble  in  water,  readily  in  ether.  The  diacetate  forms  long  needles, 
insoluble  in  water,  sparingly  soluble  in  alcohol,  toluene,  and  cumene, 
more  readily  in  phenol  and  glacial  acetic  acid.  It  melts  at  257 — 258°. 
The  sulphate  crystallises  in  long  needles,  insoluble  in  cold  water, 
sparingly  soluble  in  alcohol.  When  the  base  is  diazotised,  and  the 
product  treated  with  sodium  naphthionate,  an  isomeride  of  Congo-red 
is  obtained ;  this  forms  a  reddish-yellow  solution  in  water.  Unmor- 
danted  cotton- wool  is  dyed  by  it  an  orange  colour ;  the  colour  is  not 
so  deep,  and  is  less  readily  obtained  than  in  the  case  of  Congo-red. 

N.  H.  M. 

Derivatives  of  Diphenylethane.  By  K.  Heumann  and  J. 
WiERNiK  (Ber.,  20,  909— 915).— The  authors  find  that  diamidodi- 
benzyl  (Amialen,  137,  260),  tetramethyldiamidodiphenylethane 
(Abstr.,  1879,  714),  and  the  dihydroxydiphenylethane  obtained  when 
the  former  is  diazotised,  are  not  leuco-compounds,  since  they  do  not 
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^ive  dyes  but  only  pale- brown,  green,  or  colourless  products  wben 
treated  with  various  oxidising  agents. 

The  methiodide  of  tetramethyldiamidodiphenylethane, 

NMe2'CeH4-CH2-CH,-C6H4-NMe2,MeI, 

is  formed  when  diamidodibenzyl  is  heated  with  methyl  iodide  and  a 
small  quantity  of  potassium  hydroxide  at  150 — 180°  for  some  hours  ;  it 
cannot,  however,  be  converted  into  the  base  by  heating  it  with  hydro- 
chloric acid  at  150°,  whilst  when  heated  to  incipient  fusion  it  yields  a 
new  base  crystallising  in  small  crusts.  In  the  preparation  of  tetra- 
piethyldiamidodiphenylethane  by  Schoop's  method  (loc.  ciL)y  an  oily 
base  is  also  formed,  and  can  be  separated  from  it  by  cooling. 

W.  P.  W, 

Tetramethyldiamidobenzophenone.  By  J.  H.  Ziegler  (Ber., 
20,  1111 — 1113). — Contrary  to  the  observations  of  Miinchmeyer, 
tetramethyldiamidobenzophenone  readily  yields  a  condensation-pro- 
duct with  phenylhydrazine  hydrochloride ;  the  hydrazide  obtained 
crystallises  in  groups  of  needles,  melting  at  174 — 175°,  soluble  in 
ether,  light  petroleum,  and  benzene.  With  concentrated  sulphuric 
acid,  it  forms  a  red  salt,  dissolving  in  sulphuric  acid  with  red  colora- 
tion ;  on  addition  of  water  the  red  changes  to  yellow,  with  evolution 
of  hydrochloric  acid.  The  hydroxide  gives  Liebermann's  reaction, 
and  with  oxidising  agents  yields  a  light-green,  and  subsequently  a 
brown  coloration.  V.   H.  V. 

Synthesis  of  Juglone.  By  A.  Bernthsen  and  A.  Semper  (Ber., 
20,  934— 941).— a-Hydroxyphthalic  acid  [OH  :  COOH  :  COOH  ^ 
1  :  2  :  3]  is  obtained  wheu  finely  powdered  juglone  is  gradually  added 
to  an  alkaline  solution  of  hydrogen  peroxide,  and  the  product,  after 
treatment  with  sulphuric  acid,  is  extracted  with  ether.  This  resajt 
confirms  the  author's  view  that  juglone  has  the  constitution 
[OH  :  0  :  O  =  1'  :  1  :  4]  (Abstr.,  1885,  548;  1886,  363),  which  is 
further  supported  by  the  synthetical  formation  of  the  compound  from 
1  :  4'  dihydroxynaphthalene  on  oxidation.  When  dihydroxynaphtha^ 
lene  (Proc,  1887,  43),  made  into  a  thin  paste  with  water,  is  treated 
with  an  excess  of  chromic  mixture  and  allowed  to  remain  for  24  hours, 
a  hydroxy  nap  Jit  haquinone  separates,  and  after  purification  is  foijnd  to 
be  identical  with  juglone.  The  acetyl-derivative  and  the  oxime  of  the 
synthetical  compound  are  likewise  identical  with  the  corresponding 
juglone-derivatives. 

The  c?mce^?/Z-derivative  of  1  :  4'  dihydroxynaphthalene  is  crystalline, 
melts  at  159 — 160°,  and  is  converted  into  acetyljuglone  on  oxidation 
with  chromic  mixture.  W.  P.  W. 

1 :  3  Naphthylenediamine.  By  C.  Urban  (Ber.,  20,  973—974). 
— The  dinitronaphthalene  (m.  p.  =  144°)  obtained  on  diazotising 
Liebermann  and  Hammerschlag's  dinitronaphthylamine  (this  Journal, 
1876,  ii,  80),  yields  1  :  3  naphthylenediamine  when  reduced  with  tin 
and  hydrochloric  acid,  inasmuch  as  the  product  reacts  as  a  meta- 
diam^'ne  with  nitrous  acid,  and  with  diazo-compounds  yields  a  chry- 
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soidlne.  The  hydrorMoride,  CioH6(NH2)2,2HCl,  is  readily  soluble  in 
water,  soluble  in  alcohol,  and  sparingly  soluble  in  ether  ;  the  acetyl- 
derivative  crystallises  in  colourless,  transparent  prisms,  melts  at 
154 — 156°,  and  is  readily  soluble  in  benzene.  W.  P.  W. 

^-Naphthyl-derivatives.  By  E.  Bamberger  and  0.  Boekmann 
(Bar.,  20,  1116— 1119).— IS.NaphthoUhiamide,  CioHv-CS-NHs,  ob- 
tained by  digesting  |S-naphthonitrile  with  ammonium  sulphide, 
crystallises  in  long,  pale-yellow  needles,  melting  at  149°,  and  soluble 
in  alcohol  and  ether,  as  also  in  hot  water,  but  with  decomposition 
into  the  nitrile  and  hydrogen  sulphide.  The  thiamide,  on  hydrogena- 
tion  with  zinc  and  hydrochloric  acid,  yields  /3-naphthylmethylamine 
hydrochloride,  CioH7'CH2'NH2,HCl,  which  crystallises  in  flat  prisms, 
melting  at  260 — 270°  ;  the  platinochloride  and  picrate  forms 
sparingly  soluble  needles.  The  free  base  crystallises  in  glistening 
thick  prisms  ;  it  absorbs  carbonic  anhydride  from  the  air  with  great 
avidity,  and  is  sparingly  soluble  in  cold,  more  readily  in  hot  water  and 
alcohol.  By  nitrous  acid,  the  amine  is  converted  into  the  correspond- 
ing naphthyl  carhinol,  CioH7'CH2'OH,  crystallising  in  silky  needles, 
melting  at  80 — 80*5°  ;  when  oxidised  with  chromic  mixture,  it 
yields  the  aldehyde,  CioHv'CHO,  which  crystallises  in  a  similar  form, 
and  melts  at  60'5 — 61".  This  aldehyde  has  previously  been  obtained 
from  ^-naphthoic  acid,  as  also  from  naphthyl  chloride  ;  it  reduces 
ammoniacal  solutions  of  silver,  gives  a  red  coloration  with  rosaniline 
sulphite,  and  a  leuco-base  with  zinc  chloride  and  dimethylaniline. 

V.  H.  V. 

Nitrosanthrone.  By  A.  Gimbel  {Ber.,  20,  974-977).— When 
nitrosoanthrone  (Abstr.,  1881,  99)  is  treated  with  various  reducing 
agents,  a  small  yield  of  a  base  is  obtained,  which  readily  oxidises  in 
the  air,  with  the  loss  of  its  basic  properties  and  of  a  portion  of  its 
nitrogen.  On  heating  equimolecular  proportions  of  nitrosoanthrone 
and  bromine  dissolved  in  carbon  bisulphide  at  75°,  dibromanthra- 
cene  (m.  p.  221°)  is  formed  together  with  nitrous  acid  and  nitric 
oxide,  but  no  hydrogen  bromide  ;  whilst  when  bromine  alone  acts  on 
the  compound,  a  mixture  of  bromine  additive-compounds  of  bromi- 
nated  anthracene  is  obtained.  These  are  white,  amorphous  powders, 
melt  at  about  260°  with  evolution  of  bromine,  and  are  converted  into 
high  brominated  anthracenes  by  the  action  of  alcoholic  potash. 
When  nitrosoanthrone  is  heated  with  concentrated  hydrobromic  acid 
at  260°,  the  above  dibromanthracene  is  formed  ;  concentrated  hydro- 
chloric  acid  at  180°  converts  it  into  a  mixture  of  mono-  and  di- 
chloranthracene,  and  with  carbonyl  chloride  in  benzene  solution  at 
160°  it  yields  dichloranthracene.  W.  P,  W. 

Action  of  Hydrogen  on  Nitro-derivatives  of  Terebenthene. 

By  C.  Tanret  (CompL  rend.,  104,  917— 919).— When  the  hydrazo- 
camphenes,  the  nitro-derivatives  of  essence  of  terebenthene, 
CioHn*N02,  are  subjected  to  the  action  of  nascent  hydrogen  (from 
iron  and  dilute  sulphuric  acid),  until  they  give  no  violet  coloration 
with  ferric  chloride,  they  yield  bases  with  peculiar  properties. 

2y  2 
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There  bases  have  the  same  composition,  C20H34N2O2,  and  the  same 
reactions,  but  like  their  generators  differ  in  their  physical  properties. 
They  are  anhydrous,  dissolve  very  readily  in  alcohol,  ether,  and 
chloroform,  volatilise  somewhat  below  their  melting  point,  and  emit 
a  camphoraceous  odour  when  sublimed. 

The  a-compound  forms  flattened,  lanceolate  crystals  which  melt  at 
190°,  and  boil  at  about  300°,  with  gradual  decomposition ;  soluble  in 
12  parts  of  water  at  13°,  but  more  soluble  in  boiling  water ;  rotatory 
power  [ajc  =  +50°. 

Two  compounds,  (3  and  /3',  are  obtained  from  /S-hydrazocamphene, 
which  is  thus  resolved  into  two  constituents.  They  can  be  separated 
by  taking  advantage  of  their  different  solubilities  in  water.  The 
/3-compound  crystallises  in  rhomboidal  tables  which  melt  at  67°,  and 
boil  at  about  290°  ;  soluble  in  10  parts  of  water  at  13°,  less  soluble  in 
hot  water;  rotatory  power  [a]^  =  +27°.  The  ^'-compound  forms 
slender  needles  which  melt  at  128°  ;  soluble  in  40  parts  of  water  at 
13°.  and  in  30  parts  at  100°  ;  rotatory  power  [ajn  =  +8°. 

These  compounds  are  neutral  to  litmus.  When  heated  for  a  long 
time  in  sealed  tubes  with  potash  or  hydrochloric  acid,  they  yield  no 
ammonia,  and  therefore  are  not  amines.  With  acids  they  form  well- 
defined,  cry stalli sable  salts,  which,  however,  are  somewhat  unstable. 
Their  solutions  give  precipitates  with  tannin,  iodine  solution,  and 
potassium  mercuric  iodide.  From  these  reactions,  it  is  evident  that 
they  are  closely  related  to  the  neutral  alkaloids,  such  as  caffeine  and 
narcotine. 

a-Dihydrocamphene  sulphate,  «-C2oH34]S'202,H2S04,  exists  only  in 
acid  solutions,  and  is  completely  decomposed  by  water.  The  hydro- 
chloride, a-C2oH34N202,2HCl,  obtained  by  evaporating  a  solution  of  the 
base  in  the  concentrated  acid,  is  somewhat  more  stable  in  presence  of 
water,  but  effloresces  in  the  air  and  loses  hydrogen  chloride.  The 
nitrate,  a-C2oH34N202,2HN03,  crystallises  from  water  without  decompo- 
sition, and  is  more  stable  than  the  chloride,  in  presence  of  air.  All 
these  salts  are  very  soluble  in  chloroform,  but  in  presence  of  a 
suitable  quantity  of  water  they  give  up  their  acid  to  the  water,  like 
the  salts  of  caffeine. 

The  platinochloride,  (C2oH34N'20,)2,6HCl,PtCl4,  is  obtained  by  mixing 
concentrated  solutions  of  the  chloride  and  platinic  chloride.  The 
mercuro-chloride,  C2oH34lSro02,HgCl2,  is  prepared  by  adding  mercuric 
chloride  to  a  solution  of  dihydrocamphene.  If  a  large  excess  of  soda 
is  poured  into  the  solution  of  the  mercuro-chloride,  a  crystalline 
powder  of  the  composition  C2oH34N202,HgO  is  precipitated.  This 
base  dissolves  in  70  parts  of  water  at  13°,  and  in  30  parts  at  100°, 
crystallises  in  slender,  white  needles,  is  not  volatile,  becomes  coloured 
at  225°,  and  melts  to  a  brown  liquid  at  260° ;  rotatory  power 
[aJD  =  +47°;  soluble  in  ether  and  chloroform.  It  has  an  alkaline 
reaction,  and  with  some  acids  it  forms  salts,  but  others,  such  as 
sulphuric  acid,  decompose  it  immediately.  When  neutralised  with 
hydrochloric  acid,  it  yields  a  salt  of  the  same  composition  as  dihydro- 
camphene mercurochloride.  It  follows  that  dihydrocamphene 
mercurochloride  is  really  the  hydrochloride  of  a  mercurial  base, 
hydrargyrine.  C.  H.  B. 
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Terpinol.  By  G.  Bouchardat  and  B.  Voirt  (Gompt  rend.,  104, 
996 — 998). — The  terpinol  described  by  previous  observers  has  been 
a  mixture  of  substances  obtained  by  several  different  reactions. 

Terpin  was  boiled  with  very  dilute  sulphuric  acid,  the  product 
distilled  with  water,  and  then  fractionated,  when  it  separated  into 
two  parts,  one  boiling  at  170 — 176°,  under  ordinary  pressure,  and  the 
other  at  130 — 135",  under  a  pressure  of  40  mm.  When  the  second 
fraction  is  distilled,  it  yields  a  viscous  liquid,  with  an  odour  of 
hyacinths,  which  remains  liquid  indefinitely,  but  if  brought  in  con- 
tact with  a  crystal  of  caoutchene  monohydrate,  is  slowly  converted 
into  a  crystalline  mass  of  the  composition  CioHigO,  identical  or 
isomorphous  with  caoutchene  monohydrate.  The  crystals  melt  at 
30 — 32°,  and  readily  remain  in  superfusion,  the  sp.  gr.  of  the  liquid 
being  0-952,  It  boils  at  218°,  without  alteration  under  ordinary 
pressure,  and  is  inactive  like  terpene  and  caoutchene  monohydrates. 
When  treated  with  hydrogen  chloride,  it  is  completely  converted  inta- 
a  dihydrochloride,  CioHisCIz,  and  water. 

The  formation  of  this  compound  shows  that  terpinol  contains  an 
inactive  monohydrate  of  terpilene,  for  which  the  authors  propose  the 
name  terpilenol  or  terpol. 

The  first  fraction  has  the  composition  (CioHi6)2,H20,  and  remains 
liquid  even  at  —50°;  sp.  gr.  at  0°  =  0'900,  and  is  intermediate 
between  that  of  the  preceding  hydrate  and  that  of  the  hydrocarbon  ; 
vapour- density,  4!-66.  When  fractionated  with  a  Le  Bel  tube,  with 
six  bulbs,  the  fractions  all  have  the  same  sp.  gr.  0'905 — 0'902.  Tlie 
authors  consider  that  this  fraction  may  be  regarded  as  containing  a 
compound  of  the  terpilenic  hydrocarbon,  CioHie,  with  the  hydrate 
already  described,  this  compound  decomposing  on  volatilisation  into 
the  hydrocarbon  and  the  monohydrate,  a  supposition  which  will 
explain  the  abnormal  vapour-density.  The  production  of  such  a 
compound  mixed  with  an  excess  of  either  the  hydrocarbon  or  the 
monohydrate,  would  explain  the  contradictory  results  of  previo-us 
observers. 

With  hydrogen  chloride,  this  fraction  behaves  like  the  mono- 
hydrate, and  yields  a  readily  crystallisable  dihydrochloride. 

C.  H.  B. 

Manufacture  of  Santonin.  By  A.  Busch  (/.  pr.  Chem.  [2], 
35,  322 — 341). — The  author  has  been  investigating  some  of  the 
difficulties  met  with  in  the  process  of  the  extraction  (on  the  manu- 
facturing scale)  of  santonin  from  wormwood  (Artemisia  maritima)^ 
He  gives  an  historical  account  of  the  growth  of  this  industry. 

The  large  percentage  of  resin  obtained  during  the  separation  of 
santonin  from  its  lime  compound  is  due  mainly  to  too  high  a  tempera- 
ture being  employed,  and  to  too  little  lime  being  originally  added.  At 
high  temperatures,  hydrochloric  acid  causes  much  of  the  base  to 
resinify.  The  quantity  of  lime  added  to  the  original  extract  should 
be  about  20  per  cent.,  as  otherwise  much  organic  impurity  is  obtained 
in  the  solution.  Part  of  the  loss  of  santonin  is  also  due  to  its  absorp- 
tion by  the  animal  charcoal  with  which  it  is  treated  during  the 
process  of  purification. 

The  santonin  resin  is  not  a  homogeneous  substance,  but  a  mixture 
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of  products  of  decomposition.  Metallic  salts,  and  especially  lead 
salts  (lead  acetate),  do  not  precipitate  santonin  from  its  alcoholic 
solutions,  but  do  precipitate  the  santonin  resins,  and  may  be  there- 
fore used  as  a  means  of  separating  these.  L,  T.  T. 

Conversion  of  Pyrroline  into  Pyridine-derivatives.  By  Gr. 
CiAMTCTAN  (Gazzetta,  17,  11 — 17). — Ciamician  and  Dennstedt  have 
shown  that  potassium  pyrroline  is  converted  by  chloroform  or  bromo- 
form  into  monochloro-,  or  bromo-pyridine  (Abstr.,  1882,  867).  It 
would  appear  probable,  a  priori,  that  by  the  method  of  synthesis 
parachloropyridine  w^ould  be  produced,  whereas  the  experiments  of 
Lieben,  and  Staitinger,  and  those  of  Weidel  show  that  the  meta- 
derivative  is  produced.  In  order  to  explain  this,  it  is  suggested  that 
the  formation  of  chloro-  or  bromo-pyridines  may  be  represented  thus : 
C4H4NH  -H  CHCI3  =  C4H3CINCH  +  2HC1;  consequently  the  halogen, 
no  longer  united  to  that  carbon-atom  which  makes  up  the  pyridine 
nucleus,  replaces  a  hydrogen-atom  in  the  meta-position.  Such  an 
explanation  affords  no  account,  however,  of  the  similar  formation  of 
chloropyridine  by  means  of  carbon  tetrachloride.  In  order  to  throw 
further  light  on  this  question,  the  reaction  of  benzal  chloride, 
C6H5*CHCl2,  with  potassium  pyrroline  is  studied  with  a  view  of 
obtaining  the  metaphenylpyridine,  isolated  by  Skraup.  It  is  shown 
by  analysis,  as  also  by  the  physical  properties  of  the  platinochloride, 
and  of  the  picrate,  that  this  phenylpyridine  is  identical  with  Skraup's 
compound.  In  view  of  these  experiments,  it  is  remarked  that  the 
formula  for  pyrroline  proposed  by  R.  SchifF  can  no  longer  be  pre- 
ferred to  that  of  Baeyer,  the  latter  of  which  illustrates  more  com- 
pletely the  relationship  of  pyridine,  indole,  thiophen,  and  furfuran. 

Y.  H.  v. 

Pyrazole-derivatives.  By  L.  Knorr  (Ber.,  20,  1096—1106).— 
In  order  to  examine  the  nature  of  the  isomerism  of  the  diphenyl- 
methylpyrazoles  obtained  by  treating  phenylhydrazine  with  ethylic 
beuzoylacetoacetate  and  benzalacetoacetate  respectively,  various 
methylphenyl-derivatives  of  pyrazole  and  pyrazoline  were  examined. 

Phenylhydrazinobenzalacetone,  CieHifiNa,  obtained  from  phenyl- 
hydrazine  and  benzalacetone,  crystallises  in  yellow  needles  melting 
at  156°,  and  is  insoluble  in  water,  soluble  in  hot  alcohol  and  acetic 
acid.  When  distilled,  it  is  converted  into  a  mixture  of  1:5:3 
diphenylmethylpyrazole  and  1:5:3  diphenylmethylpyrazoline ;  the 
latter  is  separated  by  its  solubility  in  ether ;  it  crystallises  in  large 
prisms. 

Phenyldimethylpyrazolecarhoxylic    acid,    <^  ^^ p^  ^>C'COOH,    is 

obtained  as  an  ethyl  salt  from  phenylhydrazine  and  ethyl  ethylidetie- 
acetoacetate  or  ethyl  acetyl acetoacetate ;  it  crystallises  in  needles 
melting  at  197°;  it  is  almost  insoluble  in  water  and  dilute  acids, 
sparingly  soluble  in  ether  and  petroleum  ;  its  silver,  copper,  and  lead 
salts  are  amorphous  precipitates  ;  the  ethyl  salt  forms  colourless 
crystals  melting  at  68°,  and  boiling  at  286°  under  a  pressure  of 
260  mm.  The  acid,  when  heated  above  its  melting  point,  gives  off 
carbonic   anhydride,  and  is  converted  into  phenyldimethylpyrazole, 
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[Ph  :  Me2  =  1:3:5],  an  oil  boiling  at  273°,  of  feeble  basic  cha- 
racter, insoluble  in  water  and  alkalis,  solable  in  alcohol,  ether,  and 
acids.  When  heated  with  methyl  iodide,  it  yields  a  methiodide^ 
CiiHi2]S'2,MeI,  melting  at  190°,  soluble  in  alcohol  and  chloroform. 

On  treating  phenyldimethylpyrazole  with  sodium  amalgam,  it  is 
converted  into  the  corresponding  pyrazoline,  CnHuNo,  a  liquid  boiling 
at  290°;  this  may  also  be  obtained  from  phenylhydrazine  and  ethyl- 
ideneacetone.  Y.  H.  V. 

Syntheses  of  Qninoline-derivatives  by  means  of  Ethyl 
Acetoacetate.  7-Hydroxyquinaldine^  By  M.  Conrad  and  L. 
LiMPACH  {Ber.,  20,  944 — 969). — When  aniline  and  ethyl  acetoacetate 
in  molecular  proportion  are  allowed  to  remain  in  the  cold,  or  heated 
at  100°  for  some  hours,  ethyl  anilacetoacetate  is  obtained.  This 
compound,  which  the  authors  consider  to  be  ethyl  /3-phenylamido-a- 
crotonate,  NHPh'CMe  !  CH*COOEt,  decomposes  when  rapidly  heated 
at  240°  for  a  few  minutes,  and  yields  a  distillate  amounting  to  40  per 
cent.,  consisting  chiefly  of  ethyl  alcohol,  acetone  and  carbanilide,  and 
a  viscid  residue  from  which  water  extracts  ^{-hydroxyquinaldine ;  the 
yield  of  this  compound  amounts  to  26  per  cent.  At  the  same  time, 
ethyl  phenyllutidonemonocarboxylate  is  also  obtained,  and  the  relative 
proportions  of  the  two  compounds  depend  on  the  temperature  and 
duration  of  the  heating. 

ri-Hydroxyquinaldine,  [OH  :  Me  =  2'  :  4'],  crystallises  from  water 
with  2  mols.  HoO  in  glistening  prismatic  crystals ;  these  become 
anhydrous  at  114°,  and  have  a  solubility  of  1  in  10  parts  of  boiling, 
and  1  in  100  parts  of  cold  water,  the  solution  being  feebly  alkaline. 
The  anhydrous  compound  melts  at  230 — 231°,  distils  above  360°  with 
much  decomposition,  and  is  readily  soluble  in  alcohol,  very  sparingly 
soluble  in  ether,  benzene,  and  light  petroleum.  It  has  an  intensely 
bitter  taste,  is  not  volatile  with  steam,  and  its  aqueous  solution  yields 
an  intense  reddish-yellow  coloration  with  ferric  chloride.  The 
mercurochloride  forms  slender  needles  ;  the  chromate  is  sparingly 
soluble,  and  melts  at  106 — 108° ;  the  yicrate  crystallises  in  slender, 
bright-yellow  needles,  and  melts  at  200° ;  the  hydrochloridey 
CioHgNOjHCI,  is  crystalline,  and  the  platinochloridef 

(CioH9NO)2,H2PtC]6, 

forms  bright  yellow,  matted  needles,  melts  at  215°,  and  is  sparingly 
soluble  in  cold  water.  On  oxidation  with  potassium  permanganate 
acetylanthranilic  acid  is  obtained. 

7-Hydroxyquinaldine,  when  treated  with  bromine-water  in  the 
cold,  yields  a  yellow  additive-compound,  which  after  a  time  is 
converted  into  a  white  dihromo-derivativej.  CioH7Br2NO ;  an  excess 
of  bromine-water  converts  it  into  a  white  tribromohydroxyquinaldine^ 
CioHeBrgNO,  melting  at  275\ 

Nitro-rj-hydroxyquinaldiney  Ci».H8(N02)NO,  is  obtained  when 
hydroxyquinaldine  is  heated  with  nitric  acid  (sp.  gr.  1*4) ;  it  crys- 
tallises in  slender  needles,  melts  above  270°,  and  is  very  sparingly 
soluble  in  benzene  or  alcohol.     On  reduction   with  tin  and  hydro- 
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chloric  acid,  it  yields  amido-r^-hydroxyquinaldine ;  this  forms  white, 
prismatic  crystals,  decomposes  at  225°  without  melting,  and  is  very 
sparingly  soluble  in  ether,  readily  soluble  in  alcohol  and  hot  water, 
the  aqueous  solution  showing  a  bluish  fluorescence.  The  hydro- 
chloride, CioHsNO-NHsjHCl  +  H2O,  forms  white  crystalline  tufts. 

<^-Ghloroquinaldine,  doHgNCl,  is  obtained  in  almost  the  theoretical 
quantity  by  heating  anhydrous  7-hydroxyquinaldine  with  phosphorus 
pentachloride  at  130 — 140°.  It  melts  at  42 — 43°,  boils  when  carefully 
dried,  at  270°  without  decomposition,  and  is  sparingly  soluble  in 
water,  readily  soluble  in  alcohol,  ether,  benzene,  chloroform,  and 
carbon  bisulphide.  The  picrate  crystallises  in  tufts  of  long  needles, 
and  melts  at  178";  the  platinochloride,  (CioH8NCl)2,H2PtCl6,  is  a 
yellow,  crystalline  precipitate.  Chloroquinaldine  when  heated  with 
water  at  220°  is  converted  into  7-hydroxyquinaldine,  and  when 
dissolved  in  acetic  acid  saturated  with  hydrogen  iodide,  and  heated  at 
250 — 270°  for  eight  hours,  is  reduced  to  quinaldine.  On  treatment 
with  bromine- water  in  the  cold,  chloroquinaldine  appears  to  form  an 
orange- coloured  additive-compound  with  4  atoms  of  bromine,  but 
when  this  is  heated  with  alcohol,  ethyl  bromide  is  evolved,  and  the 
hydrohromide  of  chloroquinaldine,  CloHsNCljHBr,  is  obtained  in  white, 
acicular  crystals. 

Phenylamidoquinaldme,  [Me  :  NHPh  =  2'  :  4'],  is  obtained  by 
heating  equimolecular  proportions  of  chloroquinaldine  and  aniline  at 
190°.  It  crystallises  in  prisms,  melts  at  150 — 151°,  and  dissolves 
sparingly  in  ether,  but  readily  in  alcohol  and  hot  benzene. 

Methoxy quinaldine,  [Me  :  OMe  =  2'  :  4'],  is  formed  when  chloro- 
quinaldine (1  mol.)  and  methyl  alcohol  are  heated  with  sodium 
metlioxide  (1  mol.)  at  130 — 140°  for  two  hours.  It  crystallises  in 
long,  slender  needles,  melts  at  82°,  distils  at  294 — 298°  without 
decomposition,  and  is  sparingly  soluble  in  hot  water,  readily  soluble 
in  alcohol  and  ether.  It  has  a  peppermint-like  taste,  an  alkaline 
reaction,  and  is  only  slightly  volatile  with  steam.  The  mercuro- 
chloride  melts  at  232°. 

Methyl-<^l-quinaldo7ie,  [Me  :  Me  :  0  =  1'  :  2'  :  4'],  can  be  obtained 
either  by  heating  methoxyquinaldine  in  a  sealed  tube  at  315°,  or  by 
heating  7-hydroxyquinaldine  with  methyl  iodide  at  120°  for  two  to 
three  hours.  It  forms  white  acicular  crystals,  fuses  at  156°,  melts  at 
160°,  and  is  readily  soluble  in  water,  alcohol,  and  boiling  benzene, 
sparingly  soluble  in  ether.  It  has  a  pure  bitter  taste.  The  mercuro- 
chloride  crystallises  in  slender,  matted  needles,  and  melts  at  187°  ;  the 
2'>latinochloride,  (CiiHiiNO)o,H2PtCl6,  is  crystalline  and  melts  at  240° 
with  decomposition. 

When  7-chloroquinaldiue  in  a  moist  or  impure  state  is  heated  to  the 
distilling  point,  a  vigorous  reaction  occurs  and  the  whole  is  suddenly 
converted  into  a  bluish-violet  mass  ;  this  is  insoluble  in  ether,  but 
dissolves  in  alcohol  and  water,  with  an  intense  bluish-violet  colora- 
tion. The  compound  is  the  hydrochloride  of  a  colour-base, 
C3oH22N3Cl,2HCl ;  the  base  itself  is  insoluble  in  water,  readily  soluble 
in  alcohol  and  ether,  melts  at  about  220°,  and  yields  intensely  blue 
salts  with  acids.  W.  P.  W. 
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Methylnaphthaquinolines  and  /3-Naphthacridine.    By  J.  H. 

Eeed  (/.  pr.  Chem.  [2],  35,  298— 322).— C.  Beyer  has  shown  (Abstr., 
1886,  629)  that  dimethylquinoline  is  formed  when  aniline  acts  on  a 
mixture  of  acetone  and  paraldehyde,  and  cincholepidine  when  the 
paraldehyde  is  replaced  by  methylal.  The  author  carried  out  similar 
syntheses  in  the  naphthalene  series. 

Diynethyl-jB-napMJiaquinoline,  CioH6<[_n^  .  piyr     >,  is  formed  when 

a  cooled  mixture  of  one  part  of  paraldehyde  and  two  of  acetone  is 
saturated  with  hydrogen  chloride,  y3-naphthylamine  hydrochloride 
(obtained  by  mixing  yS-naphthylamine  with  strong  hydrochloric  acid) 
then  added,  and  the  whole  heated  on  the  water-bath.  The  base  crys- 
tallises in  broad  needles,  soluble  in  alcohol,  acetone,  ether,  glacial 
acetic  acid,  carbon  bisulphide,  and  chloroform.  It  is  only  very 
sparingly  soluble  in  boiling  water  and  very  slightly  volatile  in  steam. 
It  melts  at  126 — 127°,  and  distils  with  partial  decomposition  above 
300°.  The  picrate  crystallises  in  small  yellow  needles,  sparingly 
soluble  in  alcohol,  ether,  and  acetone,  and  melting  at  215°.  The 
dichromate,  (Ci5Hi3N)2,H2Cr207,  crystallises  in  orange  needles,  sparingly 
soluble  in  pure  water,  easily  so  in  water  slightly  acidified  with 
sulphuric  acid;  it  melts  with  decomposition  at  115°.  The  platino- 
chloride,  (CiA,'N),,ll,FtCk  +  24H0O,  yields  small  needles.  The 
hydrogen  sulphate,  C,5Hi3N",H2S04,  crystallises  in  small  needles;  the 
nitrate  in  thick  needles  melting  at  181° ;  the  methiodide,  CisHisNjMel, 
in  brownish  needles.  When  nitrous  anhydride  acts  on  the  base, 
either  in  the  presence  or  absence  of  water,  the  nitrate  is  alone  formed, 
no  nitro-  or  nitroso-derivative  being  produced.  When  bromine 
acts  on  excess  of  the  base  in  ethereal  solution,  the  compound 
(Ci5Hi3NBr2)2,HBr  is  formed  as  an  orange,  crystalline  powder,  melting 
at  207°.  When  boiled  with  90  per  cent,  alcohol  and  animal 
charcoal,  this  substance  is  converted  into  the  bromide  of  the  base, 
Ci5Hi3N,HBr  -\-  2H>0,  crystallising  in  white  needles.  DimethyU 
l3-naphthaqui7iolinesulpho7iic  acid,  CisHiaN'SOsH  +  l^HaO,  is  obtained 
by  dissolving  the  base  in  5  parts  of  cold  fuming  sulphuric  acid,  and 
pouring  the  product  into  water.  It  crystallises  in  small,  colourless 
needles  which  melt  without  decomposition,  and  yield  crystalline 
yotassium  and  copper  salts.  If  the  solution  in  fuming  acid  be 
heated  for  an  hour  at  150 — 160°,  it  yields  the  disulphonic  acid, 
CioHiiN(S03H)2  -h  4JH2O,  which  crystallises  in  needles,  very  soluble 
in  alcohol,  ether,  and  water:  when  heated,  it  decomposes  without 
previous  fusion.  The  copper  salt  crystallises  with  5H2O,  the  barium 
salt  with  7H2O.  When  tused  with  potash,  the  disulphonic  acid  yields 
dimethyl- /i-hydroxynaphthaquinolinesulphonic  acid,  OH'CisHiiN'SOaH 
+  1^H20.  This  crystallises  in  yellow  needles,  and  when  heated 
decomposes  without  previous  fusion.  The  dihydroxy-base  could  not 
be  obtained.  When  oxidised  with  potassium  permanganate,  the  base 
yields  f3-dimethylphenylpyridinedicarboxylic  acid,  Ci3HiiN(COOH)2. 
The  free  acid  is  a  syrup,  and  gives  a  white  silver  salt. 

Dimethyl-x-naphthaquinoline  is  formed  when  a-  is  substituted  for 
/3-naphthylamine  in  the  above  reaction.  It  crystallises  in  thick 
colourless    needles,   which   are    easily   soluble    in    light    petroleum, 
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sparingly  so  in  alcohol,  and  melt  at  43 — 44°.  The  picrate  crystallises 
from  alcohol  in  long,  yellow  needles  melting  at  223°.  The  platino- 
chloride  forms  an  unstable,  yellow,  crystalline  precipitate.  Bromine 
and  methyl  iodide  form  crystalline  derivatives. 

When  a  mixture  of  methylal  and  acetone  is  saturated  with  hydrogen 
chloride,  ^-naphthylamine  hydrochloride  added,  and  the  whole  heated 
on  the  water- bath,  methyl' ^-naphthaquinollne  is  formed  together  with 
small  quantities  of  ^-naphthacridine,  and  a  base,  C24H00N2.  yS-Naph- 
thacridine  crystallises  in  straw-coloured  needles  melting  at  216°. 
Its  picrate,  hydrochloride,  sulphate,  and  nitrate  are  sparingly  soluble 
in  alcohol.  This  y8-naphthacridine  is  also  produced  when  no  acetone 
is  employed,  and  is  probably  due  to  the  formation,  during  the  reaction, 
of  formaldehyde  from  the  methylal.  The  base  C24H20N2  crystallises  in 
short  prisms,  melting  at  202 — 203°.  The  author  considers  that  it  is 
most  likely  methyl-^-amidonaphthylhydroquiiioline.  The  picrate  and 
the  nnethiodide  are  both  crystalline.  Methyl-y3-naphthaquinoline 
crystallises  in  needles,  melts  at  112",  and  forms  a  crystalline  picrate. 

The  author  believes  that  the  naphthacridine  is  formed  according  to 
the  equations  : — 

2C10H/NH2  =  NH(C>oH,)2  +  NH3  J 

NH(C,oH,)2  +  H-COH  =  CioH6<    |    >CiaHe  +  H^O  +  H^. 

L.  T.  T. 
Skatole  from  Strychnine.  By  C.  Stoehr  (Ber.,  20,  1108— 
1111). — In  a  former  paper  (this  vol.,  p.  604),  the  author  showed  that 
the  product  of  distillation  of  strychnine  with  lime  gave  the  pinewood 
reaction.  At  the  end  of  the  distillation,  a  mo&t  marked  faecal  odour  is 
observed  ;  and  this  is  traced  to  the  presence  of  skatole,  as  evidenced 
by  analysis  of  the  picrate,  as  also  by  the  production  of  a  yellow 
coloration  when  concentrated  nitric  acid  is  added  to  the  aqueous 
solution,  and  the  separation  of  a  yellow,  flocculent  precipitate  on 
addition  of  sodium  nitrite.  This  result  confirms  the  view  that  of  the 
nitrogen-atoms  in  strychnine,  the  one  forms  part  of  a  skatole  or 
indole  nucleus,  the  other  of  a  hydride  of  a  pyridine-derivative, 
probably  methylpyridine.  V.  H.  V. 

Ecgonine.  By  W.  Gintl  and  L.  Storch  (Monatsh.  Chem.,  8, 
78 — 81). — A  notice  as  to  the  directions  in  which  the  authors-  are 
working. 

Bile  Acids.  By  P.  Latschtnoff  {Ber.,  20,  1043— 1053).— An 
examination  of  the  products  of  oxidation  of  ox-gall  yielded  the 
following  results  : — Anhydrous  cholic  acid  (if  it  is  capable  of  existing) 
has  the  formula  C25H42O5 ;  the  hydrated  cholic  acid  has  the  formula 
C25H42O5  +  iHaO  when  dried  at  175°. 

Anhydrous  choleic  acid  has  the  formula  C25H42O4 ;  the  hydrated 
acid  dried  at  175°  has  the  formula  C25H42O4  +  iHgO.  It  contains 
two  alcoholic  hydroxyl-groups,  and  loses  4  atoms  of  hydrogen  on 
conversion  into  dehydrocholeic  acid,  C25H3BO4. 
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Mylius's  desoxycholic  acid  (Abstr.,  1886,  480)  is  identical  with 
hjdrated  chole'ic  acid. 

Cholic  and  choleic  anhydrides  are  obtained  by  heating  the  acids  at 
165°. 

The  proportion  of  choleic  to  cholic  acid  in  ox-gall  is  about  1  to  3" 3 
(comp.  Ber.,  18,  3043).  N.  H.  M. 

Crystalline  Form  of  Choleic  Acid.  By  P.  Latschinoff  (Ber., 
20,  1053 — 1056). — Anhydrous  choleic  acid  crystallises  in  the  rhombic 
system  (hemihedric),  a  :  b  :  c  =  1  ;  0*5057  :  1*85979,  a  being  the 
macro-axis,  b  the  brachy-axis,  and  c_  the  principal  axis.  The  faces 
observed  are  OP,  Poo,  2Pco,  P,  and  ooPoo. 

Choleic  acid  (with  1-J  mol.  H2O)  crystallises  in  the  quadratic 
system,  a  :  c  =  1  :  2*48282  (c  being  the  length  of  the  principal  axis). 
The  crystals  are  a  combination  of  three  quadratic  pyramids. 

:n^.  h.  m. 

Action  of  Oxidising  Agents  on  Albumin  from  Eggs.  By 
C.  WuRSTER  (Ber.,  20,  1030— 1033).— Fresh  unfiltered  albumin  was 
treated  with  1  per  cent,  sodium  chloride  solution  and  1  per  cent,  lactic 
acid  and  shaken  for  10  minutes  ;  it  was  then  mixed  with  hydrogen 
peroxide,  placed  in  a  eudiometer  over  mercury,  and  heated  at  37 — 40° 
in  an  incubator.  Coagulation  generally  took  place  without  evolution 
of  gas ;  oxygen  was  in  all  cases  absorbed,  although  in  small  quantity. 
When  the  product,  to  which  the  name  egg-casein  is  ascribed,  is  digested 
in  the  eudiometer  with  pepsin  and  hydrochloric  acid  at  37°,  no  change 
in  the  volume  of  the  oxygen  could  be  observed. 

Egg-casein  is  readily  soluble  in  dilute  ammonia,  and  is  precipitated 
on  adding  an  acid.  When  treated  with  ammonia  in  presence  of 
hydrogen  peroxide,  it  is  converted  into  a  sparingly  soluble,  transpa- 
rent, gelatinous  substance.  The  latter  dissolves  slowly  in  aqueous 
soda.  It  has  the  property  of  completely  precipitating  aniline  dyes 
from  their  solutions.     When  dried,  it  becomes  horny  and  insoluble. 

N.  H.  M. 

Behaviour  of  Sodium  Nitrite  towards  Albumin  from  Egg 
and  the  Colouring  Matter  of  Blood.  By  C.  Wurster  (Ber.,  20, 
1033 — 1039). — Albumin  is  not  affected  by  -^  and  1  per  cent,  sodium 
nitrite  solution  at  37°.  When  the  solution  is  made  acid  with  lactic 
acid,  it  acquires  a  yellow  colour,  and  coagulation  takes  place.  When 
exposed  to  air  in  an  incubator  the  colour  darkens  ;  when  filtered  and 
dried  the  precipitate  becomes  first  orange-red,  then  fox-red. 

The  author  showed  previously  that  fresh  blood  does  not  decompose 
hydrogen  peroxide  in  presence  of  lactic  or  acetic  acids.  The  colour- 
ing matter  of  the  blood  is  changed  to  a  brownish-black  substance, 
which  is  slowly  decolorised  by  hydrogen  peroxide,  showing  the  various 
shades  from  dark-brown  to  white.     No  red  colour  is  produced. 

It  is  suggested  that  the  colour  of  blonde  and  dark-brown  hair  may 
be  due  to  the  action  of  hydrogen  peroxide  on  the  colouring  matter 
of  the  blood,  whilst  that  of  red  and  black  hair  is  produced  by 
the  action  of  nitrous  acid  on  the  albumin  and  on  the  colouring 
matter   of   the    blood   respectively.     The  sudden  becoming  grey  of 
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hair  is  accounted  for  by  hydrogen  peroxide  being  forced  up  into  the 
hair,  where  it  would  give  rise  to  an  evolution  of  oxygen. 

Observations  made  by  the  author  on  the  formation  of  pigment  in 
the  skin  under  the  influence  of  the  sun  are  described. 

N.  H.  M. 


Physiological    Chemistry. 


Period  required  for  Digestion  in  the  Pig.  By  Ellenberger 
and  HOFMEISTER  {Bied.  Centr.,  1887,  158 — 160). — The  emptying  of 
tlie  stomach  commences  in  18  to  24  hours  after  feeding,  and  is  com- 
pleted in  36  hours,  but  a  portion  of  the  less  digestible  food  generally 
remains  in  the  large  intestine,  and  may  remain  there  for  eight  days ; 
hence  it  is  here  that  sparingly  soluble  poisons  will  be  found.  A  por- 
tion of  the  meal  remains  in  the  stomach  until  the  next  meal  is  given, 
provided  the  period  of  time  between  the  two  meal  times  is  not 
too  lengthy,  and  then,  if  the  meal  is  ample,  all  the  residue  of  the 
former  meal  will  be  removed  from  the  stomach,  but  if  otherwise,  a 
portion  will  remain.  The  first  portions  of  the  meal  enter  the  small 
intestine  within  three  hours,  and  in  three  hours  more  the  caecum 
is  filled.  The  food  remains  but  a  short  time  in  the  smaller,  whilst  it 
remains  a  long  time  in  the  larger  intestine.  The  reaction  of  the  con- 
tents of  the  intestines  is  as  follows  : — Contents  of  the  stomach,  acid ; 
only  at  the  commencement  of  digestion  and  in  the  neighbourhood 
of  the  cardiac  is  it  alkaline.  The  first  portion  of  the  small  intestine 
(two-thirds  or  five-sixths)  has  an  acid  reaction,  the  remainder  is  alka- 
line ;  the  contents  of  the  duodenum  are  acid,  the  ileum  (Hiiftdarm) 
alkaline,  and  the  jejunum  variable.  E.  W.  P. 

Behaviour  of  the  Three  Isomeric  Nitrobenzaldehydes  in 
the  Animal  Body.  By  N.  Sieber  and  A.  Smirnow  {Monatsh.  Ghem., 
8,  88 — 1)3). — The  experiments  were  made  on  dogs.  2  to  3  grams 
of  each  of  the  isomeric  nitrobenzaldehydes  were  administered  daily  to 
dogs ;  this  was  continued  for  eight  days,  and  then  it  was  stopped  for 
eight  days,  being  given  again  at  the  end  of  that  time.  This  treat- 
ment was  continued  for  two  months. 

The  results  showed  that  all  three  nitrobenzaldehydes  were  oxidised 
in  the  organism  to  the  corresponding  nitrobenzoic  acids,  but  were 
excreted  in  different  forms.  Paranitrobenzaldehyde  is  excreted  as 
paranitrohippuric  acid  carbamide,  raetanitrobenzaldehyde  as  meta- 
nitrohippuric  acid,  and  orthonitrobenzaldehyde  as  orthonitrobenzoic 
acid.  G.  H.  M. 

Therapeutic  Action  of  Methylal.  By  A.  Mairet  and  Combe- 
male  (Compt.  rend.,  104,  1022 — 1024). — The  authors  have  adminis- 
tered methylal  in  a  large  number  of  cases  of  mental  derangement  of 
various  kinds.   The  results  were  highly  satisfactory  except  in  the  case 
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of  alcoholic  frenzy,  and  the  commencement  of  simple  insanity  with 
nocturnal  agitation.  The  dose  required  is  5  to  8  grams,  and  the  effect 
is  purely  hypnotic.  The  action  on  the  brain  is  transient,  and  there 
is  no  after-depression,  and  no  interference  with  nutrition  or  any  other 
functions. 

The  sysiem  somewhat  rapidly  becomes  accustomed  to  the  drug, 
which  then  ceases  to  produce  any  useful  hypnotic  effect,  and  in  order 
to  obtain  the  best  results  its  administration  must  be  discontinued  for 
two  or  three  days.  C.  H.  B. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Decomposition    of   Carbonic    Anhydride    by    Chlorophyll. 

By  Pringsheim  (Bied.  Gentr.,  1887,  168). — The  author  combats 
Regnard  and  Timiriazeff's  conclusions  drawn  from  their  experiments 
on  chlorophyll  (Abstr.,  1886,  254  and  266),  but  considers  that  it  is 
not  the  chlorophyll  colouring  matter  which  decomposes  carbonic 
anhydride,  but  a  compound  which  by  reduction  of  the  anhydride  is 
converted  into  chlorophyll.  If  the  author  is  correct,  then  the  absorp- 
tion-bands of  chlorophyll  between  B  and  C  stand  in  no  relation  to  the 
decomposition  of  carbonic  anhydride,  seeing  that  the  compound  which 
according  to  Timiriazeff  decomposes  carbonic  anhydride  does  not 
show  or  produce  these  bands.  E.  W.  P. 

Physiological  Role  of  Vine  Leaves.  By  H.  Mueller  {Ann. 
Affronom.^  13,  140). — A  large  number  of  leaf- bearing  shoots  should 
be  sacrificed  during  the  ripening  of  the  fruit.  These  leaves  require 
a  large  quantity  of  sugar  for  their  development  and  for  the  support  of 
their  respiration.  In  removing  the  old  leaves  during  the  ripening  of 
the  fruit,  too  great  a  loss  of  assimilating  tissues  need  not  be  feared, 
because  the  old  leaves  have  only  feeble  assimilating  power,  and  are 
moreover  in  the  shadow  of  the  upper  leaves.  The  quantity  of  water 
contained  in  the  leaves  exercises  a  considerable  influence  on  the 
amount  of  sugar  they  form.  If  two  shoots  are  cut  off  and  placed  in 
darkness  until  all  the  starch  has  disappeared,  then  one  of  these  simply 
placed  in  water,  and  the  other  injected  with  water  under  pressure,  the 
latter  will  form  starch  mach  more  abundantly  than  the  former.  The 
transformation  of  starch  into  sugar  is  similarly  affected. 

The  vessels  of  climbing  plants  constitute  important  reserves  of 
water,  and  in  cultivating  the  vine  as  it  is  done  in  France  these  are 
lost.  The  vine  cultivated  in  France  also  appears  very  inactive  in 
habit,  since  the  leaves  do  not  commence  the  work  of  assimilation 
until  June,  whereas  the  American  vines  commence  much  earlier. 
Perhaps  it  is  on  this  account  they  resist  the  phylloxera  better. 

J.  M.  H.  M. 
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Is  Nitric  Acid  Formed  in  the  Organism  of  Higher  Plants  P 
By  U.  Kreusler  (Ber.,  20,  999 — 1001). — Potatoes  were  grown  in 
saw-dust  treated  with  a  solution  containing  suitable  nourishment 
free  from  nitrogen.  The  plant  was  then  tested,  for  nitrates  with 
negative  results.  Hence  it  is  concluded  that  the  high  percentage  of 
nitrates  found  in  the  potato  plant  at  certain  times  is  not  the  product 
of  any  process  connected  with  vegetation.  N".  H.  M. 

IntermolecTilar  Respiration.  By  S.  Jentys  (Ann.  Agronom.,  13, 
138). — Experiments  on  wheat,  radish,  and  FMladelphus  coronarius 
show  that  it  is  much  easier  to  obtain  intramolecular  respiration  in 
plants  from  amylaceous  seeds  than  in  those  from  oleaginous  seeds ; 
it  takes  place  when  the  pressure  of  oxygen  falls  to  38  mm.  When 
there  is  no  oxygen,  the  first  disengage  much  more  carbonic  anhydride 
than  the  second.  Germinating  seeds  are  much  more  sensitive  to  the 
diminution  in  the  pressure  of  oxygen  than  older  plants.  With  the 
buds  of  the  Philadelphus,  a  very  strong  diminution  in  the  oxygen 
pressure  does  not  produce  intramolecular  respiration.  The  author 
admits  with  Detmer  that  it  is  the  non-nitrogenous  products  of  the 
decomposition  of  albuminoids  which  give  rise  to  both  sorts  of  respira- 
tion. J.  M.  H.  M. 

True  Nature  of  Starch  Cellulose.  By  Grtessmayer  (Bied. 
Centr.,  1887,  190 — 192). — The  investigation  was  undertaken  to  ascer- 
tain the  true  nature  of  the  coating  said  to  surround  the  true  grains  of 
starch  (granulose).  Meyer  considers  this  coating  not  to  consist  of  a 
compound  present  in  the  unaltered  granule,  but  to  be  the  result  of 
change  of  the  starch ;  this  substance  is  obtainable  by  the  action  of 
acid,  pepsin,  &c.,  and  is  convertible  into  dextrin,  and  finally  into 
saccharine  compounds.  This  amylodextrin  is  with  difficulty  separated, 
unless  it  crystallises  in  spherocrystals  ;  these  crystals  then  react  on 
polarised  light  in  the  same  manner  as  starch  grains,  only  that  the  dark 
cross  is  not  orthagonal,  but  diagonal.  The  coatings  can  be  obtained 
by  the  following  method  :  1000  grams  of  potato  starch  is  allowed  to 
remain  for  100  days  in  6  litres  of  12  per  cent,  hydrochloric  acid,  the 
coatings  are  then  separated  and  filtered  off,  and  washed  with  water : 
when  dried  they  weigh  about  300  grams,  and  when  boiled  in  water 
they  dissolve  almost  entirely ;  there,  however,  remains  a  small  portion 
of  cellulose  tissue,  fat,  &c. ;  from  the  solution,  cold  causes  the  dis- 
solved compound  to  separate,  forming  spherocrystals  of  amylodextrin, 

E.  W.  P. 

Sugars  of  the  Soja  Bean.  By  T.  Morawski  and  J.  Stingl 
(Monatsh.  Chem.,  8,  82—84;  compare  Abstract,  1886,  829).— The 
sugars,  which  occur  in  the  soja  bean  to  the  extent  of  12  per  cent., 
were  examined  by  precipitation  with  barium  hydroxide  and  decom- 
position of  the  precipitate  with  carbonic  anhydride.  In  this  way,  a 
light-coloured  syrup  was  obtained,  which  was  dissolved  in  90  per 
cent,  alcohol,  and  the  solution  fractionally  precipitated  with  ether. 
Well-defined  crystals  of  sucrose  were  obtained  from  the  two  last 
fractions  with  ether ;  this  sugar  was  identified  by  polarisation  before 
and  after  inversion.      The  uncrystallisable  fractions  contained  sugars 
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which  conld  not  be  identified  with  certainty ;  the  rotatory  power  was 
higher  than  that  of  sucrose,  and  the  sugars  were  more  difficult  to 
invert.  The  amount  of  sugar  found,  both  by  Fehling's  solution  and 
by  polarisation,  after  inversion,  was  too  small  for  the  amount  of  sugar 
originally  present.  G.  H.  M. 

Pat  of  the  Soja  Bean.  By  T.  Morawskt  and  J.  Stingl  (Monatsh. 
Ghent,,  8,  86—87;  compare  Abstract,  1883,  1024).— The  authors 
conclude  from  the  results  of  the  "saponification  value,"  the  "iodine 
value,"  and  the  determination  of  the  amount  of  free  fatty  acid,  that 
the  soja  bean  oil  lies  between  marrow-seed  oil  and  sesame  oil.  It 
most  resembles  the  former.     The  sp.  gr.  of  the  fat  is  0*9270  at  15°. 

G.  H.  M. 

Russian  Black  Earth.  By  E.  Bruckner  (Bied.  Centr.,  1887, 
148—149). — In  many  districts  in  West- South  Russia  soil  is  found  con- 
taining a  large  percentage  of  humus  (2  to  19  per  cent.).  Dokutschajef 
finds,  as  a  rule,  that  this  deposit  consists  of  two  layers ;  the  upper,  0*5  m. 
thick,  being  homogeneous,  fine-grained,  and  of  a  clayey  consistency,  and 
permeated  by  a  thick  network  of  grass  roots ;  the  lower  layer  of  a 
similar  character,  but  pierced  with  cavities  and  passages.  No  satis- 
factory explanation  has  as  yet  been  given  of  the  formation  of  this 
soil.  E.  W,  P. 

Value  of  the  Phosphoric  Acid  in   Thomas  Slag.     By  M. 

Marcker  (Bied,  Centr.,  1887,  148—156). — Ground  Thomas  slag  was 
compared  with  superphosphate  and  precipitated  phosphates  as  manure 
for  barley,  oats,  potatoes,  and  sugar-beet.  The  superphosphate 
yielded  the  highest  results,  and  no  difference  in  the  composition  of 
the  crop  as  occasioned  by  the  varieties  of  phosphate  could  be  detected. 
On  moorland  soils,  slag  was  found  to  surpass  the  other  forms  of  phos- 
phate, or  at  least  to  equal  them,  E.  W.  P. 
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New  Gas  Burette.  By  B.  Franke  (/.  pr.  Chem.  [2],  35,  259— 
262). — The  burette  holds  exactly  100  c.c,  and  is  closed  at  one  end  by 
a  small  stopcock,  at  the  other  end  by  a  wide  bore  stopcock  leading 
into  a  wide  tube  holding  some  50  c.c. ;  this  serves  to  introduce  the 
absorption  reagent,  and  is  closed  by  a  stopper  bearing  a  small  stop- 
cock. The  sample  of  gas  having  been  enclosed  in  the  burette,  the 
other  half  is  completely  filled  with  the  absorption  reagent,  and  the 
two  well  brought  into  contact  by  opening  the  wide  bore  stopcock  and 
shaking;  the  reagent  is  then  drained  back  into  the  reservoir,  and 
ultimately  poured  out ;  the  reservoir  filled  with  water,  and  the  whole 
being  introduced  into  a  cylinder  of  water,  the  large  stopcock  is 
opened,  the  pressure  adjusted,  and  the  volume  read  off.  The  appa- 
ratus is  very  simple  and  allows  of  very  rapid  estimations. 

H.  B. 


088  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Burette  Jet.  By  W.  Leybold  (Zeit.  anal.  Chem.,  26,  230).— Tliis 
jet,  which  requires  no  piiichcock,  is  closed  at  its  upper  end.  A  hole 
is  blown  in  the  side  near  that  end,  and  the  rough  glass  is  filed  away. 
The  jet  is  thrust  into  the  rubber  tube  so  far  that  the  hole  is  covered. 
The  liquid  is  then  delivered  by  squeezing  up  the  rubber  where  it 
covers  the  hole.  M.  J.  S. 

Use  of  "  Solid  Bromine "  for  Decomposing  Sulphuretted 
Minerals  and  Metallurgical  Products.  By  A.  Brand  (Zeit.  anal. 
Chem.,  26,  222 — 226). — The  article  introduced  into  commerce  by 
Franke  as  ^' Bromum  solidijicatuin"  consists  of  siliceous  earth  fritted 
together  by  means  of  a  trace  of  alkali  in  the  form  of  rods,  and 
saturated  with  bromine.  The  rods  of  7  mm.  diameter  contain  about 
1  gram  ;  those  of  15  mm.  about  3  grams  per  centimetre.  They  afford 
a  convenient  and  economical  means  of  employing  a  definite  quantity 
of  bromine  for  any  operation,  especially  as  a  substitute  for  chlorine  in 
the  attack  of  mineral  sulphides,  &c.  The  boat  containing  the  sub- 
stance is  thrust  into  a  tube  connected  with  the  bulbs  for  absorbing 
the  volatile  bromides;  a  sufficient  number  of  the  bromine  rods  are 
then  inserted,  and  the  tube  is  closed  by  a  plug  of  plaster  of  Paris  and 
a  cork.  The  bromine  is  then  driven  over  the  heated  substance  by 
warming  the  rods.  Sulphur,  antimony,  arsenic,  and  mercury  are 
completely  volatilised  ;  copper,  lead,  nickel,  cobalt,  and  silver  remain 
in  the  boat ;  iron  and  zinc  are  incompletely  driven  over.  A  gram  of 
substance  can  be  completely  decomposed  in  half  an  hour. 

M.  J.  S. 

lodometric  Studies.  By  G.  Topf  (Zeit.  anal.  Chem.,  26,  137 — 
217). — The  addition  of  ammonium  carbonate  to  solution  of  thiosul- 
phate,  recommended  by  Mohr  as  a  means  of  preserving  its  strength, 
has  no  such  effect,  and  moreover  leads  to  serious  errors  in  titrating 
iodine  in  a  solution  which  is  not  acidified.  Although  ammonium 
carbonate  has  little  effect  on  iodide  of  starch,  yet  with  iodine  it  forms 
both  iodafe  and  hypoiodite,  the  latter  of  which  immediately  oxidises 
some  of  the  thiosulphate  to  sulphate  instead  of  to  tetrathionate.  The 
consequence  is  that  less  thiosulphate  is  required  for  decoloration,  and 
although  the  addition  of  hydrochloric  acid,  after  the  disappearance  of 
all  the  iodine,  sets  free  that  which  had  been  converted  into  iodate,  the 
results  are  still  deficient  by  the  amount  consumed  in  forming  sulphate. 
A  series  of  titrations  was  made  with  thiosulphate  solutions  to  which 
ammonium  carbonates  of  various  composition  were  added  in  the  pro- 
portion of  2  and  6  grams  per  litre  respectively.  The  deficiency  in 
the  quantity  of  iodine  indicated  was  observed  in  every  case,  except  in 
that  in  which,  after  the  addition  of  the  carbonate  (2  grams  per  litre), 
carbonic  anhydride  was  passed  through  the  solution  to  produce  am- 
monium hydrogen  carbonate.  The  deficiency  ranged  from  3  to  20  per 
cent. ;  it  increased  with  increase  in  the  quantity  of  ammonium  salt 
added,  but  diminished  as  that  was  more  highly  carbonated. 

If  an  alkaline  carbonate  is  present  in  a  liquid,  a  little  more  iodine 
must  be  added  to  produce  the  blue  colour  with  starch  than  would  be 
the  case  in  the  absence  of  the  alkali.  On  adding  hydrochloric  acid,  all 
the  missing  iodine  is  recovered.     The  normal  carbonates  of  the  fixed 
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alkalis  have  a  greater  effect  than  that  of  normal  ammonium  carbonate, 
whilst  the  hydrogen  carbonates  of  all  the  alkalis  are  practically  with- 
out influence.  Nevertheless  even  these,  and  other  substances  of  very 
feeble  alkalinity  added  to  an  iodine  solution  before  titrating  with 
thiosulphate,  have  an  effect  similar  to  that  of  ammonium  carbonate  on 
the  thiosulphate  solution,  and  to  an  extent  far  exceeding  their  retard- 
ing action  on  the  formation  of  iodide  of  starch.  With  the  hydroxides 
of  sodium,  barium,  and  calcium,  the  tendency  is  chiefly  to  the  forma- 
tion of  iodate ;  nevertheless,  as  much  as  34  per  cent,  of  the  iodine 
present  has  been  observed  to  be  consumed  in  the  formation  of  sul- 
phate. Dilution,  or  reduction  of  the  proportion  of  alkali  added, 
diminishes  the  total  quantity  of  iodine  absorbed,  but  increases  the 
oxidation  relatively  to  the  formation  of  iodate.  With  the  normal 
carbonates  of  sodium,  potassium,  and  lithium,  oxidation  takes  place  to 
about  the  same  extent  as  with  the  hydroxides,  but  there  is  less  iodate 
formed.  The  hydrogen  carbonates  have  a  lower,  but  by  no  means 
insignificant  action.  It  is  entirely  one  of  oxidation,  no  iodate  being 
formed.  With  ammonia  and  normal  ammonium  carbonate,  the  tendency 
is  chiefly  to  the  formation  of  sulphate  ;  the  proportion  of  iodate  rises 
with  increased  proportion  of  carbonic  acid.  The  effect  of  ammonium 
hydrogen  carbonate  is  far  greater  than  that  of  the  corresponding 
sodium  and  potassium  salts. 

Mixtures  of  alkaline  carbonates  with  excess  of  barium,  calcium,  or 
zinc  chloride,  although  neutral  to  phenolphthalein,  still  cause  con- 
siderable oxidation  to  sulphate.  Little  or  no  iodate  is  formed.  Zinc 
and  magnesium  hydroxides  and  magnesium  carbonate  cause  both 
oxidation  and  formation  of  iodate.  Aluminium  hydroxide,  on  the 
contrary,  has  no  action.  An  excess  of  alum  added  to  ammonia  pro- 
duces a  mixture  which  is  entirely  without  influence  on  the  titration  of 
iodine.  M.  J.  S. 

Reaction  of  Thiosulphates.  By  F.  A.  Fluckiger  (Chem.  Centr., 
1887,  36'2;  compare  this  vol.,  p.  297). — The  reduction  of  thiosul- 
phates to  sulphides  by  sodium,  or  by  a  mixture  of  zinc  and  iron 
filings  in  presence  of  soda,  or  by  simple  ignition,  had  been  already- 
published  by  the  author  in  his  "  Pharmaceutical  Chemistry." 

M.  J.  S. 

Zinc  Determination.  By  M.  Bragard  (Chem.  Centr.,  1887,  365). 
— Of  the  methods  of  precipitation  as  zinc  sulphide,  that  with  an 
alkaline  sulphide,  when  Fresenius'  precautions  are  attended  to,  gives 
the  sharpest  results,  but  the  precipitate  is  troublesome  to  filter. 
Finkener's  modification,  in  which  the  zinc  is  precipitated  by  hydrogen 
sulphide  from  a  liquid  very  feebly  acidified  with  sulphuric  acid  and 
largely  diluted,  yields  a  pulverulent  precipitate  which  is  easily  washed. 
Precipitation  from  a  formic  or  acetic  acid  solution  gives  good  results, 
and  is  suitable  for  the  separation  of  zinc  from  iron  and  nickel. 

In  the  volumetric  determination  by  sodium  sulphide,  ferric  hydr- 
oxide may  be  used  as  an  indicator.  If  test-papers  are  used  those  of 
lead  and  thallium  exceed  all  others  in  sensitiveness.  In  determining 
volumetrically  by  potassium  ferrocyanide  with  uranic  nitrate  as  indi- 
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cator,  a  piece  of  filter-paper  must  be  laid  over  the  nraiiinm  paper  so 
that  only  the  clear  liquid  comes  in  contact  with  the  latter. 

M.  J.  S. 

Detection  and  Estimation  of  Aluminium  in  Wine  and 
Grapes.  By  L.  L'Hote  {Gompt.  rend.,  104,  853— 855).— 250  c.c.  of 
wine  is  evaporated  to  a  syrup  in  a  platinum  dish,  and  mixed  with 
pure  sulphuric  acid.  The  carbonised  mass  thus  obtained  burns 
readily  to  a  white  ash  in  a  muffle.  The  ash  is  treated  with  15  c.c.  of 
nitric  acid,  mixed  with  100  c.c.  of  a  solution  of  ammonium  molybdate 
in  nitric  acid  (50  grams  molybdic  acid  per  litre),  heated  to  boiling, 
the  phosphomolybdic  acid  filtered  off,  and  the  iron  and  aluminium 
precipitated  in  the  filtrate  by  ammonia  and  ammonium  sulphide.  The 
precipitate  is  roasted  in  presence  of  air,  reduced  in  a  current  of 
hydrogen,  and  then  heated  in  a  current  of  hydrogen  chloride,  when 
the  iron  volatilises.  The  residue  is  treated  with  hydrofluoric  and 
sulphuric  acids  \jo  remove  silica,  strongly  heated  and  weighed.  It 
may  be  proved  to  be  aluminium  by  heating  it  on  charcoal  with  cobalt 
nitrate.  A  blank  experiment  is  made  with  the  same  reagents  and  the 
aluminium  found  is  deducted  in  each  experiment. 

Wines  from  seven  localities  were  found  to  contain  0*012 — 0"036 
gram  of  alumina  per  litre. 

479  grams  of  red  grapes  gave  0*013  gram  of  alumina,  whilst  the 
stalks  from  which  they  had  been  stripped  (6*482  grams)  contained 
0003  gram.  C.  H.  B. 

Detection  and  Estimation  of  Vanadium  in  Minerals.    By  L. 

L'Hote  (Compt.  rerid.,  104,  990— 992).— The  substance  (4  parts)  is 
intimately  mixed  with  carbon  (1  part)  and  heated  at  250°  in  a  current 
of  chlorine  in  a  tube  connected  with  a  condensing  apparatus  consist- 
ing of  several  bulbs  containing  distilled  water.  If  the  substance  con- 
tains arsenic,  it  should  first  be  roasted  in  presence  of  air.  The  presence 
of  vanadium  is  indicated  by  the  formation  of  a  red  coloration,  due  to 
vanadic  acid  in  the  first  bulb.  If  the  quantity  is  too  small  to  be 
recognised  in  this  way,  the  contents  of  the  bulbs  are  dissolved  in  dilute 
hydrochloric  acid,  evaporated  to  dryness,  and  moistened  with  colour- 
less ammonium  sulphide,  when  the  characteristic  colour  of  vanadium 
sulphide  becomes  visible. 

Small  quantities  of  vanadic  acid  can  be  estimated  by  Margueritte's 
method  for  the  estimation  of  small  quantities  of  iron.  A  standard 
solution  of  vanadium  is  prepared  by  dissolving  vanadic  anhydride  in 
sulphuric  acid  ;  1  c.c.  of  this  solution  =  0*00028  gram  of  vanadium. 
The  solutions  can  be  reduced  with  zinc  and  titrated  with  very  dilute 
permanganate  solution,  care  being  taken  to  use  distilled  water  which 
has  no  action  on  the  permanganate. 

If  the  proportion  of  vanadium  in  the  mineral  is  considerable,  the 
contents  of  the  first  bulb  will  be  greenish-blue,  and  when  evaporated 
with  ammonia  and  heated  to  redness  vanadic  anhydride  is  left,  and 
can  be  weighed. 

By  this  method,  the  author  has  detected  vanadium  in  two  specimens 
of  bauxite,  two  specimens  of  pitchblende,  a  hydrated  ferric  oxide,  and 
basic  Bessemer  slag.  C.  H.  B. 
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Estimation  of  Vanadic  Acid.  By  A.  Ditte  {Compt.  rend.,  104, 
982 — 987). — When  ammonium  vanadate  is  precipitated  in  presence 
of  ammoninm  chloride  and  washed  with  a  solution  of  this  salt  as  in 
Berzelius'  method,  it  is  necessary  to  remove  the  ammonium  chloride 
adhering  to  the  precipitate,  since  it  would  partially  reduce  the  latter 
on  heating.  If  strong  alcohol  is  used  for  this  purpose,  the  ammonium 
chloride  is  precipitated  in  the  filter,  and  is  only  dissolved  with  diffi- 
culty, whilst  if  dilute  alcohol  is  employed,  small  quantities  of  the 
vanadate  are  dissolved.  The  following  method  avoids  these  diffi- 
culties. 

When  the  vanadic  acid  is  present  in  the  form  of  a  pure  alkaline  salt, 
the  solution,  if  not  already  neutral  or  alkaline,  is  mixed  with  ammonia 
and  heated  until  colourless.  The  solution  is  cooled  to  30 — 40°,  mixed 
with  powdered  ammonium  chloride  until  nearly  saturated,  then  with 
four  or  five  volumes  of  alcohol,  and  allowed  to  remain.  If  the  solu- 
tion is  saturated  with  the  ammonium  chloride  at  a  temperature  not 
exceeding  40°,  the  alcohol  precipitates  only  a  small  quantity  of  the 
salt,  and  this  readily  dissolves  during  washing.  Care  should  be  taken 
to  avoid  rubbing  the  sides  of  the  vessel.  The  precipitate  is  collected 
and  washed  with  alcohol. 

If  the  solution  contains  salts  which  are  only  slightly  soluble  in 
alcohol,  it  is  mixed  with  a  slight  excess  of  solid  ammonium  chloride, 
then  with  4  or  5  vols,  of  a  saturated  solution  of  this  salt,  and  allowed 
to  remain  for  several  hours.  The  clear  liquid  is  decanted  ofi'  through 
a  filter,  and  the  precipitate  mixed  with  a  fresh  quantity  of  ammonium 
chloride  solution,  care  being  taken  that  a  small  quantity  of  the 
undissolved  solid  is  always  present.  After  remaining  for  some  hours, 
the  liquid  is  again  decanted  off,  and  this  treatment  is  repeated  two  or 
three  times  according  to  circumstances.  The  filter  is  then  washed 
with  hot  water  to  dissolve  the  adhering  precipitate,  and  the  solution 
is  allowed  to  run  into  the  beaker  containing  the  bulk  of  the  precipi- 
tate, which  is  partially  dissolved,  and  the  liquid  now  contains  ammo- 
nium vanadate  partly  in  solution,  partly  precipitated,  but  free  from 
other  salts.     It  is  treated  in  the  manner  described  above. 

The  washed  ammonium  vanadate  is  dried  and  heated  in  a  platinum 
capsule  until  the  filter  burns,  and  is  then  kept  in  fusion  until  the 
precipitate  is  completely  oxidised.  In  order  to  prevent  the  formation 
of  V204,V205,  the  partially  roasted  precipitate  is  moistened  with 
nitric  acid,  dried,  and  then  fused. 

When  the  vanadic  acid  is  not  present  in  combination  with  an 
alkali,  the  other  metallic  oxides  must  be  removed  by  suitable  methods, 
and  the  vanadic  acid  converted  into  an  alkaline  salt.  C.  H.  B. 

Determination  of  Nitrates  in  Well  Waters.  By  L.  Spiegel 
(Chem.  Centr.,  1887,  363— 364) .—Wagner's  chromic  oxide  method 
(this  Journal,  1871,  753)  did  not  give  satisfactory  results.  The  most 
accurate  is  the  Schulze-Tiemann  method  (this  Journal,  1873,  529,  and 
1874,  91),  but  it  is  necessary  that  the  end  of  the  gas  delivery  tube 
should  be  plunged  deep  in  the  soda  solution,  that  boiled  ferrous 
chloride  and  hydrochloric  acid  should  be  used,  and  that  the  last  traces 
of  nitric  oxide  should  be  driven  over  into  the  measuring  tube  by 
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carbonic  anhydride.  Of  the  metliods  depending  on  reduction  to  am- 
monia, that  of  Harcourt  and  Siewert  with  Konig's  modifications  is 
the  most  suitable.  Heating  over  the  free  flame,  however,  inevitably 
causes  potash  to  be  carried  over. 

Good  results  can  be  obtained  by  the  Marx-Trommsdorf  indigo 
process,  if  the  nitrate  solution  used  in  standardising  is  of  approxi- 
mately the  same  strength  as  that  to  be  tested.  Nitrites  have,  for 
the  same  quantity  of  available  oxygen,  the  same  oxidising  power  as 
nitrates.     Both  of  these  methods  are  vitiated  by  organic  matter. 

A  colorimetric  process  based  on  the  blue  coloration  with  di- 
phenylamine  in  strong  sulphuric  acid  gives  a  fairly  accurate  deter- 
mination very  readily.  At  least  9  volumes  of  sulphuric  acid  must  be 
used  for  1  volume  of  water.  Organic  matter  is  without  influence, 
but  ferric  sa,lts  produce  a  blue  colour  by  themselves  and  must  be 
removed.  M.  J.  S. 

Detection  of  Cane-sugar,  Glucose,  and  Dextrin  in  Wines. 

By  Tony-Garcin  (Compt.  rend.,  104,  1002— 1008).— The  wine  is 
decolorised  by  means  of  animal  charcoal,  and  its  rotatory  power  and 
reducing  power  are  determined. 

When  the  reducing  power  is  equivalent  to  2  grams  or  less,  and  the 
rotatory  power  is  more  than  4-13',  the  wine  contains  some  foreign 
dextrogyrate  substance.  If  the  wine  contains  more  than  2  grams  of 
reducing  matter  per  litre,  I'S  gram  is  deducted,  and  the  remainder  is 
multiplied  by  6  and  distinguished  by  the  sign  -f-.  This  is  added 
algebraically  to  the  observed  rotatory  power  expressed  in  minutes, 
and  if  the  sum  is  greater  than  +  13',  the  wine  probably  contains 
foreign  dextrogyrate  substances,  and  this  conclusion  is  certain  if  the 
excess  above  +13'  is  equal  to  10'. 

The  nature  of  the  foreign  matter  is  determined  by  chemical 
methods ;  cane-sugar  by  inversion,  dextrin  by  saccharifi cation ; 
glucose,  in  the  absence  of  cane-sugar  and  dextrin,  by  the  relation 
between  the  reducing  action  and  rotatory  power  of  the  wine. 

When  polarimeters  other  than  Laurent's  are  used,  it  may  be  taken 
that  the  rotatory  power  of  wines  free  from  foreign  dextrogyrate 
matter  is  never  more  than  +13'.  C.  H.  B. 

New  Test  for  Coniferin.  By  H.  Molisch  (Chem.  Cenfr.,  1887, 
366). — An  alcoholic  20  per  cent,  solution  of  thymol  is  diluted  with 
water  as  long  as  it  remains  clear  ;  an  excess  of  solid  potassium 
chlorate  is  added  and  after  some  hours  the  mixture  is  filtered.  Coni- 
ferin, treated  with  a  drop  of  this  solution  and  two  drops  cf  strong 
sulphuric  acid,  acquires  a  fine  blue  colour  when  evaporated  in  direct 
sunlight.  A  wood  section,  or  wood-pulp  paper  moistened  with  this 
solution,  and  a  drop  of  hydrochloric  acid  rapidly  becomes  blue  even 
in  the  dark.  Since  coniferin  is  only  present  in  lignefied  cell-walls, 
thymol  may  probably  be  of  use  in  the  microscopic  detection  of  wood- 
fibre.  M.  J.  S. 
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Absorption- bands  of  Chlorophyll.  By  F.  Stenger  (Ann. 
Agronom.,  13,  175 — 176). — Reinke  has  maintained  that  the  dark  bands 
in  the  absorption  spectrum  of  chlorophyll  do  not  correspond  with  the 
maximum  absorption  of  light,  but  that  some  of  them  are  mere  effects 
of  contrast,  subjective  impressions  due  to  the  eye  itself.  The  present 
memoir  is  directed  against  this  conclusion.  J.  M.  H.  M. 

Electromotive  Force  produced  by  Light  in  Selenium  and 
the  Consequent  After-action.  By  S.  Kalischer  (Ann.  Fhys.  Ghem. 
[2],  31, 101 — 108). — About  the  same  time  that  Bell  discovered  that  an 
intermittent  exposure  to  light  generated  a  current  in  selenium  which 
affected  the  telephone,  the  author  met  with  a  selenium  cell  which 
under  the  action  of  light  produced  a  current  which  could  be  detected 
by  a  galvanometer.  As  it  appeared  that  those  who  have  paid  special 
attention  to  the  preparation  of  selenium  cells  have  seldom  met  with 
cells  which  were  so  sensitive  to  light,  an  attempt  was  made  in  the 
first  place  to  discover  the  proper  mode  of  making  such  cells. 

The  cell  consisted  of  two  parallel  wires  wound  round  a  stem,  with 
selenium  melted  between  them.  In  order  to  ensure  the  sensitiveness 
of  the  cell  to  light,  it  was  heated  to  190 — 195°,  kept  at  this  tem- 
perature for  half  an  hoar,  and  then  allowed  to  cool  for  an  hour.  If 
at  first  not  successful,  a  repetition  of  the  process  produced  the  desired 
result. 

When  such  a  cell  is  inserted  in  a  galvanometer  circuit  and  exposed 
to  the  action  of  light,  there  is  a  permanent  deflection.  It  is  found 
that  the  cells  which  are  sensitive  have  a  large  specific  resistance.  To 
produce  a  current  in  general,  a  very  intense  source  of  light  is  neces- 
sary. The  sensitiveness,  and  with  it  the  specific  resistance,  were  found 
in  many  cases  to  diminish  with  the  time.  The  author  believes  that 
these  facts  are  very  well  explained  by  the  hypothesis  advanced  by 
Siemens  that  there  is  a  metallic  modification  of  selenium. 

Again,  if  a  cell  is  placed  in  an  arm  of  a  Wheatstone's  bridge  and 
the  balance  obtained  in  the  usual  manner,  on  allowing  light  to  fall  for 
an  instant  on  the  cell,  there  is  a  deflection,  but  the  mirror  does  not 
return  to  its  position  of  rest  at  once,  and  gradually  creeps  up  to  a 
fixed  position.  This  is  not  due  to  the  effect  of  heat,  for  it  occurs 
even  when  the  cell  is  shielded  by  an  alum  cell,  or  by  a  current  of 
water  circulating  round  it. 

It  is  proposed  to  call  this  phenomenon  after- action  (Nachwirkimg), 
from  the  analogy  it  presents  to  other  well-known  physical  facts. 
The  analogy  is  traced  out  by  showing  that  the  after-action  is  dependent 
on  the  duration  and  the  intensity  of  the  illumination  of  the  cell.  It 
is  also  shown  to  be  independent  of  the  direction  of  the  current. 

C.  S. 

VOL.  Lii.  3  a 
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Density  of  Liquid  Methane  and  of  Liquefied  Oxygen  and 
Nitrogen.  By  K.  Olszewski  (A7in.  Phys.  Ghem.  [2],  31,  58—74).— 
In  some  previous  experiments,  the  author  had  determined  the  densities 
of  liquefied  gases  at  varying  temperatures  and  pressures.  It  was 
impossible  to  compare  the  results  with  each  other,  because  of  the 
large  coefficient  of  expansion  of  a  liquefied  gas  and  the  very  con- 
siderable alteration  of  volume  by  pressure.  A  determination  of  the 
densities  at  a  common  pressure,  namely,  the  pressure  of  the  atmo- 
sphere, and  at  the  corresponding  temperature  of  the  boiling  points, 
was  attempted. 

The  chief  part  of  the  apparatus  was  a  glass  tube,  into  which  the 
gas  was  condensed.  This  tube  was  very  carefully  annealed  by  heating 
it  in  anhydrous  magnesia  and  allowing  it  to  cool  very  gradually, 
a  process  which  fitted  it  to  withstand  great  changes  of  temperature 
and  severe  pressure. 

Ethylene  was  made  to  circulate  through  a  copper  spiral,  surrounded 
by  a  freezing  mixture  of  carbonic  anhydride  and  ether,  contained  in  a 
vessel  which  was  exhausted.  Thus  a  large  quantity  of  ethylene  was 
rendered  liquid,  and  passed  into  a  vessel  surrounding  the  condensing 
tube.  When  this  vessel  was  exhausted  so  that  the  pressure  sank  to  a 
few  millimetres  of  mercury,  the  temperature  of  the  ethylene  fell  so 
much  that  the  gas  in  the  tube  was  liquefied.  The  temperature  of 
the  boiling  point  had  first  to  be  measured.  For  this  purpose  about 
12  to  15  c.c.  of  liquid  gas  was  produced  as  already  described  under 
pressure,  and  after  a  time  the  pressure  was  gradually  diminished  to 
atmospheric  pressure.  The  liquid  was  then  gently  boiled,  and  after  a 
short  time  evaporation  went  on  at  the  surface  alone  until  the  whole 
was  vaporised.  As  this  took  about  5  to  15  minutes,  there  was  ample 
time  to  take  the  temperature  of  the  boiling  point.  This  was  deter- 
mined by  means  of  a  hydrogen  thermometer;  a  comparison  instituted 
to  compare  the  indications  of  thermometers  filled  with  other  gases 
showed  that  for  the  temperatures  recorded  the  readings  did  not  differ 
by  more  than  about  1°. 

To  determine  the  density  of  the  liquefied  gas,  it  was  condensed  into 
the  glass  tube  which  had  been  calibrated,  so  that  its  volume  was 
easily  read  off  from  a  millimetre  scale.  The  pressure  being  lowered 
to  atmospheric  pressure,  the  liquefied  gas  vaporised,  and  the  amount 
of  vapour  produced  was  found  from  the  volume  of  water  displaced  in 
an  aspirator.  Thus  with  the  known  readings  of  the  barometer  and 
thermometer  the  weight  of  the  liquefied  gas  was  determined,  and 
from  it  the  density. 

The  mean  results  of  the  experiments  are  given  in  the  table : — 


Substance. 

Pressure. 

Temp. 

Density. 

Methane 

Oxvffen    

736-6  mm. 
742-1     „ 
742-1     „ 

-164-0° 
-181-4 
-194-4 

0-415 
1  -124 

Nitrogen    

0-885 

c.  s. 
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Vapour-density  Apparatus.  By  T.  T.  P.  B.  Warren  (Chem.  News, 
55,  228). — A  modification  of  Victor  Meyer's  tube. 

Determination  of  Vapour-densities,  By  C.  Schall  (Ber.,  20, 
1435 — 1441). — A  Jolly's  air  thermometer  modified  for  vapour-density 
determination  is  described  with  sketch ;  results  obtained  by  means  of 
the  apparatus  are  given.  The  author  recommends  the  method  for 
substances  with  high  boiling  points ;  it  has  the  advantage  over  the 
methods  of  Haberraann  and  La  Coste,  in  not  requiring  such  large 
amounts  of  substance  or  capacious  apparatus  for  heating. 

K  H.  M. 

Expansion  and  Compressibility  of  Water :  Displacement  of 
the  Point  of  Maximum  Density  by  Pressure.  By  E.  H.  Amagat 
{Compt.  rend.,  104,  1159 — 1161). — The  apparatus  was  so  arranged 
that  the  water  was  always  brought  to  the  same  volume  at  the  particu- 
lar temperatures,  the  pressure  required  being  measured.  If  the  same 
pressure  is  necessary  at  two  different  temperatures,  it  is  evident  that 
the  point  of  maximum  density  lies  between  them.  The  effect  of  the 
alteration  in  the  volume  of  the  piezometer  is  eliminated,  since  it  must 
be  the  same  in  both  cases.  The  pressures  employed  exceeded 
3200  atmos.,  and  the  temperature  varied  from  0 — 50". 

Under  a  pressure  of  200  atmos.,  the  point  of  maximum  density  is 
very  near  0°,  and  seems  to  lie  between  0°  and  0'5°.  At  700  atmos.,  it 
is  below  O''. 

If  the  phenomena  at  each  temperature  are  represented  by  a  curve 
with  the  pressures  for  abscissae  and  the  volumes  for  ordinates,  the 
series  of  curves  represent  the  volumes  occupied  by  the  same  mass  of 
water  at  different  temperatures  and  pressures.  These  curves  inter- 
sect at  points  which  correspond  with  changes  in  the  sign  of  the  dila- 
tation of  the  water,  and  as  the  pressure  increases  they  arrange  them- 
selves successively  in  the  order  of  the  temperatures.  At  200  atmos. 
they  are  normal,  and  are  closer  together  the  lower  the  temperature. 
As  the  pressure  increases,  the  coefficient  of  expansion  increases,  at 
first  rapidly,  and  afterwards  more  slowly,  contrary  to  the  phenomenon 
observed  with  all  other  liquids.  At  about  8000  atmos.,  the  coefficient 
of  expansion  ceases  to  increase,  and  probably  at  still  higher  pressures 
it  diminishes,  like  that  of  all  other  liquids.  For  equal  pressures,  the 
effect  is  less  marked  the  higher  the  temperature. 

Between  two  given  pressures,  the  compressibility  diminishes  as  the 
temperature  rises,  as  previously  observed  by  Grassi,  a  behaviour  con- 
trary to  that  of  all  other  liquids.  This  result  is  a  natural  consequence 
of  the  disappearance  of  the  point  of  maximum  density.  For  the 
same  reason,  diminution  in  the  coefficient  of  compressibility  disappears 
as  the  pressure  increases,  and  it  also  disappears  with  elevation  of 
temperature,  as  Pagliani  and  Vicentiui  have  observed.  The  tempera- 
ture at  which  the  inversion  takes  place  is  lower  the  higher  the 
pressure. 

A  sufficiently  high  pressure  brings  water  into  the  category  of  ordi- 
nary liquids  ;  at  about  8000  atmos.,  the  hist  traces  of  perturbation  of 
the  ordinary  laws,  resulting  from  the  existence  of  a  point  of  maximum 
density,  disappears. 

3  a  2 
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No  other  liquid  hitherto  examined  by  the  author  has  shown  any 
signs  of  a  point  of  maximum  density  under  any  pressure. 

C.  H.  B. 

Compressibility  of  Aqueous  Solutions  of  Chlorides.     By  M. 

Schumann  (Ann.  Phys.  Chem.  [2],  31,  14 — 58). — Four  very  sensitive 
piezometers  v^^ere  used.  The  compressibility,  /a,  w&s  determined  from 
the  formula — 

Av  760  ^  T^ 
V     p 

where  v  is  the  volume  of  the  solution,  and  Av  the  change  of  volume 
produced  by  pressure  p.  p  was  measured  by  a  mercury  manometer, 
V  by  weighing  the  piezometer  filled  with  distilled  water,  Av  by  calibra- 
ting the  capillary  tube  attached  to  the  instrument.  K,  as  Begnault 
and  Grassi  pointed  out,  is  a  constant  which  must  be  determined  for 
each  particular  instrument  by  subtracting  the  apparent  compressi- 
bility of  water  as  observed  in  it  from  the  value  of  the  true  com- 
pressibility given  by  Begnault. 

Experiments  were  made  with  four  or  five  solutions  of  different 
strengths  of  ammonium,  barium,  potassium,  strontium,  calcium,  and 
sodium  chlorides  at  two  different  temperatures,  so  that  the  tempera- 
ture coefficient  of  compressibility  could  be  found  for  the  purpose  of 
reducing  all  the  results  to  one  common  temperature  for  the  sake  of 
comparison. 

The  general  results  of  the  paper  are  : — The  compressibility  of  water 
is  considerably  altered  by  the  addition  of  the  chlorides,  and  in  a 
different  degree  for  each  chloride.  The  compressibility  of  a  solution 
diminishes  as  the  strength  increases.  As  regards  the  effect  of  tem- 
perature, all  weak  solutions  have  a  greater  compressibility  at  0°  than 
at  higher  temperatures,  as  in  the  case  of  water ;  in  the  case  of  ammo- 
nium and  calcium  chlorides,  and  seemingly  of  potassium  chloride,  this 
is  true  for  all  degrees  of  concentration.  For  sodium  and  strontium 
chlorides,  after  a  certain  strength  of  solution  is  reached,  the  influence 
of  temperature  is  independent  of  the  strength  of  the  solution. 

The  results  of  the  experiments  are  recorded  in  numerous  tables, 
and  the  values  obtained  for  the  compressibility  of  the  several  solutions 
appear  to  agree  well  with  the  other  determinations  that  have  been 
made,  especially  with  those  of  Rontgen  and  Schneider  (Ann.  Phys. 
Chem.  [2],  29,  165). 

The  conclusion  of  the  paper  is  occupied  in  tracing  the  connection 
between  the  compressibility  of  the  solutions  and  the  equivalent 
weights  of  the  salts  dissolved.  The  relation  between  the  pressure 
required  to  produce  the  same  change  of  volume  as  is  caused  by  the 
solution  of  the  salt,  and  the  amount  of  salt  dissolved,  is  investigated. 

C.  S. 

Rate  and  Vapour- tension  of  Dissociation.  By  W.  Muller- 
Eezbach  (A7in.  Phys.  Chem.  [2],  31,  75 — 78). — The  present  paper  is  a 
reply  to  some  objections  which  have  been  made  by  Lescoeur  against  the 
author's  method  of  determining  the  vapour-tension  of  dissociation. 
Lescceur  (this  vol.,  p.  100)   states  that  the  rate  of  dissociation  is  a 
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function  of  fhe  state  of  the  body  as  well  as  of  the  tension,,  and  on  this- 
ground  considers  Miiller-Erzbach's  formula  to  be  erroneous. 

On  the  other  hand,  it  is  pointed  out  that  in  the  case  of  hydrated 
solutions,  the  author's  method  gives  results  in  accordance  with  those 
which  have  been  obtained  by  others  from  the  barometric  method. 
In  the  case  of  salts  containing  water  of  crystallisation,  he  finds  that 
within  wide  limits  the  tension  is  independent  of  the  weight  of  the 
substance  employed  and  the  dimensions  of  the  tubes  containing  it. 
During  the  melting  of  sodium  hydrogen  phosphate,  the  vapour- 
tension  remained  constant.  Finally  he  asserts  that  in  many  cases 
the  barometric  method  is  very  unsatisfactory,  because,  especially  after 
heating,  the  values  of  the  tension  are  often  too  great,  whereas  his  own 
method  gave  constant  results  for  considerable  periods  of  time. 

C.  S. 

Effect  of  Pressure  on  the  Decomposition  of  Dissolved 
Chlorides.  By  G.  Foussereau  (Compt.  rend.,  104,  1161—1163).— 
The  method  previously  employed  to  determine  the  degree  of  altera- 
tion of  chlorides  in  aqueous  solution  (Abstr.,  1886,  844,  975),  has 
been  used  to  investigate  the  effect  of  pressure  on  the  rate  and  extent 
of  the  change.  A  variation  of  about  1  atmo.  produces  no  sensible 
effect.  A  pressure  of  175  atmos.  causes  a  reduction  of  about  1  per 
cent,  in  the  resistance  of  a  dilute  solution  of  ferric  chloride,  which 
indicates  that  the  decomposition  is  increased  by  pressure.  After  re- 
moval of  the  pressure,  the  resistance  of  the  liquid  gradually  resumes 
its  normal  value.  The  effect  of  pressure  on  very  dihite  solutions 
cannot  be  very  great,  since  the  dissociation  is  almost  complete  under 
ordinary  pressure.  With  a  stronger  solution  of  ferric  chloride,  a  pres- 
sure of  175  atmos.  produces  a  diminution  in  the  resistance  amounting 
to  nearly  5  per  cent.,  and  hence  it  is  evident  that  with  stronger  solu- 
tions the  effect  of  pressure  is  much  greater.  When  the  pressure  is 
removed,  the  resistance  gradually  returns  to  the  normal  value. 

A  solution  of  aluminium,  chloride  shows  similar  phenomena  in  a 
lower  degree.  C.  H.  B. 

Velocity  of  Chemical  Reactions.  By  P.  Urech  (Ber.,  20, 
1634 — 1636). — This  paper  is  an  explanation  of  a  criticism  of  Reicher 
on  the  author's  statement  that  in  any  reaction  between  two  sub- 
stances, A  and  B,  the  velocity  of  the  reaction  is  affected  in  different 
degrees  by  the  presence  in  excess  of  A,  or  of  its  equivalent  of  B.  On 
the  other  hand,  the  investigations  of  Reicher  on  saponification  have 
shown  that  the  presence  on  the  one  hand  of  excess  of  alkali,  and  on 
the  other  of  excess  of  ethereal  salt,  does  not  affect  the  value  of  the 
specific  velocity. 

It  is  here  shown  that  in  the  differential  equation  ^^^  =  -_-____ 

C  cannot  be  taken  as  either  greater  or  less  than  Ci  without  alteration 
of  the  value  for  K,  inasmuch  as  C  is  altered  to  the  first,  and  Ci  to  the 
second  power.  The  excess  of  one  or  other  of  the  ingredients  beyond 
that  of  the  equivalent  proportion  must  be  considered  as  accelerating 
the  change,  and  such  an  excess  can  in  no  wise  be  regarded  as  so  much 
chemically  inert  matter.  V.  H.  V. 
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Demonstration  of  Avogadro's  Hypothesis.  By  C.  Schall 
(Ber.,  20,  1433 — 1435). — A  balance  provided  with  a  combined  scale 
is  employed,  to  which  large  liofht  vessels  of  as  nearly  equal  capacity 
as  possible  are  suspended.  By  means  of  the  scale,  which  is  de- 
scribed, the  deviation  produced  in  the  index  needle  can  be  converted 
into  a  number  expressing  the  density.  N.  H.  M. 

Practical  Thermo-regulator.  By  L.  Eugheimer  (Ber.,  20,  1280 
— 1284). — A  modification  of  an  air-mercury  regulator,  which  pre- 
sents no  specially  novel  point  of  construction.  The  results  of  thermo- 
meter readings  show  a  variation  of  +  05°..  Y.  H.  V. 


Inorganic   Chemistry. 


Perbromic  Acid.     By  R.  W.  E.  MacIvor  {Ghem.  News,  55,  208).  < 

— Bromine  is  without  action  on  hydrated  perchloric  acid,  anhydrous  ; 

perchloric  acid,  and  perbromate  of  silver,  «ven  when  the  substances  ; 

are  heated  together  in  closed  tubes.                                                R.  R.  i 

,i 

Diamidogen  or  Hydrazine.    By  T.  Curtius  (Ber.,  20,  1632 —  | 

1634).— Seep.  715.  l 

Nitrous  Acid.  By  E.  Drechsel  (Ber.,  20,  1456— 1457).— When  ; 
Fehling's  solution  is  added  to  a  solution  of  sodium  nitrite,  no  reduc- 
tion takes  place ;  on  treating  the  boiling  solution  with  dilute  sul-  ; 
phuric  acid  and  then  adding  caustic  soda  until  alkaline,  a  reduction  ] 
takes  place  with  formation  of  a  yellow  or  red  precipitate  of  cuprous  \ 
oxide.  The  reduction  is  also  produced  by  passing  nitrous  anhydride 
through  Fehling's  solution,  but  much  more  slowly  than  in  the  above  i 
reaction.  It  is  suggested  that  in  the  reaction  with  sodium  nitrite  and  ] 
sulphuric  acid  the  redaction  is  due  to  the  formation  of  hydroxylamine  \ 
and  nitric  acid.  N.  H.  M. 

Hydrates  of  Sodium  Arsenate.     By  H.  Lescceur  (Compt.  rend.,     ^ 
104,  1171 — 1174). — The  percentage  of  water  in  commercial  sodium      ! 
arsenate  varies  from  43"65  to  57'45,  and  the  published  statements  as 
to  the  proportion  of  water  normally  present  in  the  crystals  are  very 
conflicting.  ; 

Measurements    of    the    vapour-pressure    of    crystallised    disodium      ! 
hydrogen  arsenate  indicate  the  existence   of    two    definite   hydrates 
only,  Na,HAs04  +  I2H2O  and  Na2HAs04  +  7H2O.     The  first  is  not      ; 
very  well  defined,  and  its  vapour-pressure  is  practically  identical  with      '. 
that  of  a  saturated  solution  of  the  salt.     It  effloresces  in  dry  air  at 
20°,  and  forms  the  second  hydrate.     The  heptahydrate  is  stable  in  dry 
air,  but  in   a  moist  atmosphere   it  gradually  absorbs  water  until   it      J 
approximates  in  composition  to  the  higher  hydrate.    If  crystallisation      i 
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takes  place  above  23°,  the  heptahydrate  only  is  formed,  but  if  this  is 
left  in  the  mother-liquor,  or  is  exposed  to  moist  air,  it  is  more  or  less 
completely  converted  into  the  duodecahydrate. 

In  preparing  the  arsenate,  a  product  of  constant  composition  can 
only  be  obtained  by  drying  the  tinely-powdered  crystals  in  air  at  the 
oi'dinary  temperature.  C.  H.  B. 

Particular  Case  of  the  Formation  of  Sodium  Hydrogen 
Carbonate.  By  P.  de  Mond^sir  (Compt.rend.,  104,  1102). — Normal 
sodium  carbonate  containing  1  mol.  H2O  absorbs  carbonic  anhydride 
very  slowly  if  at  all  at  the  ordinary  temperature.  If,  however,  it  is 
mixed  with  a  small  proportion  of  the  hydrogen  carbonate  the  reaction 
commences  immediately,  and  proceeds  with  a  velocity  which  depends 
on  the  proportion  of  acid  carbonate  present  and  the  perfection  of 
admixture  of  the  two  salts.  C.  H.  B. 

Solubility  of  Lithium  Carbonate.  By  C.  N.  Draper  (Ghem. 
News,  55,  169). — The  author  finds  that  the  solubility  of  lithium 
carbonate  at  15°  is  1*4787  per  cent.,  or  nearly  half  as  much  again  as 
that  usually  given ;  and  at  100°  it  is  0*7162  per  cent. 

R.  R. 

Argentous  Compounds.  By  E.  Drechsel  (Ber.,  20,  1455). — 
When  an  animoniacal  silver  solution  is  kept  for  some  time  in  contact 
with  peptone,  it  gradually  acquires  a  deep  port  wine  colour  like  that 
of  so-called  argentous  oxide;  when  a  current  of  ozonised  air  is  passed 
through  the  solution,  it  becomes  colourless  without  precipitation.  This 
reaction  is  most  readily  explained  on  the  assumption  that  the  red 
solution  contains  argentous  oxide.  On  the  other  hand,  it  is  con- 
ceivable that  silver  peroxide  was  formed  from  the  silver,  and  that  this 
reacted  with  the  ammonia  present  with  formation  of  silver  oxide  and 
evolution  of  nitrogen.  N".  H.  M. 

The  Lowest  Compounds  of  Silver.  By  0.  v.  d.  Pfordten 
(Ber.,  20,  14-58—1474;  compare  Absti-.,  1885,  955).— 20  c.c,  of  a 
12*5  per  cent,  solution  of  sodium  tartrate,  and  a  solution  of  2  grams 
of  silver  nitrate,  are  mixed  with  1 J  litres  of  water ;  2  c.c.  of  a  4  per 
cent,  solution  of  sodium  hydroxide  is  then  added,  the  whole  being 
stirred  violently.  After  five  hours,  the  supernatant  liquid  is  poured 
off  from  the  fine,  black  precipitate.  The  solution  is  treated  in  like 
manner  three  times  with  the  same  result.  The  united  products  of 
several  experiments  are  washed  by  decantation  with  a  dilute  solution 
of  sodium  sulphate;  water  alone  cannot  be  used.  The  purified  black 
compound  is  probably  argentous  tartrate. 

When  a  solution  of  10  grams  of  silver  nitrate  in  20  c.c.  of  water, 
in  presence  of  sufficient  ammonia  to  give  a  clear  solution,  is  gradually 
treated  with  4  c.c.  of  a  concentrated  solution  of  phosphorous  acid,  a 
black  precipitate  is  formed.  The  solution  is  filtered,  and  again  treated 
in  the  same  way  with  phosphorous  acid.  The  black  compound  is 
washed  with  water  until  the  filtrate  comes  through  turbid,  and  then 
with  ammonia. 
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Argentous  oxide,  Ag^O,  is  prepared  by  treating  either  of  tlie  above 
black  salts  with  alkali,  and  washing  with  water  containing  alkali.  It 
forms  a  deep  black,  amorpbons  substance  ;  it  must  be  kept  under  dilute 
alkali.  It  cannot  be  dried  without  decomposition ;  water  decomposes 
it.  When  treated  with  a  mixture  of  potassium  permanganate  and 
sulphuric  acid,  it  dissolves  as  an  argentic  salt.  Bj  means  of  this 
reaction,  the  formula  of  the  compound  was  established ;  the  wet 
substance  was  added  to  a  mixture  of  titrated  permanganate  solution 
and  dilute  sulphuric  acid,  and  the  permanganate  titrated  back  with  a 
solution  of  ferrous  ammonium  sulphate ;  the  silver  was  determined 
in  the  same  solution,  and  the  relative  amounts  of  silver  and  of  oxygen 
used  up  determined. 

Argentous  oxide  is  insoluble  in  ammonia  and  in  acetic  acid  ;  it  is 
converted  by  hydrochloric  acid  into  a  mixture  of  silver  and  silver 
chloride.  Phosphorous  and  sulphurous  acids  do  not  dissolve  it. 
Hydrogen  peroxide  has  no  action  on  it  in  the  cold;  when  warmed, 
metallic  silver  is  formed.  Alcohol  reduces  it  slowly.  Mercury  has  no 
action  on  it.  It  is  somewhat  soluble  in  water ;  the  solution  is  greenish, 
reacts  neutral,  and  is  not  precipitated  by  soda  solution  or  by  hydro- 
chloric acid.  Sulphuric  acid  decomposes  it  with  formation  of  silver 
and  evolution  of  oxygen ;  the  same  result  is  produced  but  more  slowly 
by  hydrocyanic  acid,  by  sodium  chloride,  and  other  indifferent 
solutions. 

Argentous  sulphide,  Ag4S,  is  prepared  from  the  black  argentous 
salts  by  the  action  of  sodium  hydrogen  sulphide ;  it  is  a  black, 
amorphous  compound  ;  when  dried  it  is  grey.  Water  decomposes 
it  after  a  short  time.  It  is  insoluble  in  ammonia,  dissolves  sparingly 
in  warm  dilute  nitric  acid,  decomposes  with  separation  of  sulphur 
when  treated  with  strong  nitric  and  sulphuric  acids.  It  dissolves 
in  hydrochloric  acid,  and  is  precipitated  unchanged  by  water;  it 
is  also  soluble  in  potassium  cyanide  solution  (dilute  sulphuric  acid 
gives  a  black  precipitate).  Potassium  permanganate  and  sulphuric 
acid  dissolve  it  with  separation  of  silver.  When  dried,  or  when  kept 
under  pure  water,  it  changes  into  a  mixture  of  silver  (2  mols.)  and 
silver  sulphide  (1  mol.).     (Compare  also  Trans.,  1887,  416.) 

N.  H.  M. 

Specific  Gravity  of  Lime-water.  By  J.  A.  Wankltn  {Ghem. 
Kews,  55,  217). — The  author's  determination  of  the  specific  gravity 
(1002"35)  of  lime-water  containing  1*344  grams  of  calcium  oxide  per 
litre,  shows  that  when  1*I344  grams  of  lime  was  dissolved  in  1001  c.c. 
of  water,  the  substances  contracted  to  1  litre.  K.  R. 

Action  of  Ammonia  on  Bleaching  Powder;  Constitution  of 
Bleaching  Powder.  By  G.  Lunge  and  R.  Schoch  (Ber.,  20,  1474 — 
1482). — When  bleaching  powder  is  treated  with  aqueous  ammonia, 
34*76  to  36"06  per  cent,  of  lime  is  dissolved.  When  ammonia  mixed 
with  alcohol  (Dreyfus,  Abstr.,  1885,  19)  is  used,  the  amount  dissolved 
is  rather  less.  The  gas  given  off  was  examined,  and  found  to  consist 
of  nitrogen,  together  with  a  small  quantity  (less  than  3  per  cent.)  of 
oxygen  and  carbonic  anhydride.      These  and   further  experiments, 
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stowing  the  actual  amount  of  nitrogen  evolve:!  in  relation  to  the 
amount  of  bleaching  powder  employed,  confirm  the  correctness  of  the 
equation  suggested  by  Kolb  (Ann.  Ohim.  Phys.  [4],  12,  269). 

The  results  of  seven  experiments,  in  which  chloride  of  lime  was 
heated  at  its  melting  point,  gave  5"24  to  6*08  per  cent,  of  oxygen, 
0"58  to  1'12  per  cent,  chlorine  as  hj'^pochlorous  acid,  and  3*69  to  6*18 
per  cent,  of  free  chlorine.  The  equation  given  by  Dreyfus  (loc.  cit.), 
which  requires  10"53  per  cent,  of  chlorine  and  71  per  cent,  of  oxygen, 
is  therefore  incorrect.  N.  H.  M. 

Barium  Phosphates;  their  Application  in  Acidimetry.     By 

A.  ViLLiERS  {Gompt.  rend.,  104,  1103 — 1106). — Phosphoric  acid  Ts 
bibasic  when  phenolphthale'in  is  used  as  an  indicator,  and  can  be 
titrated  with  a  solution  of  potassium  or  barium  hydroxides.  Other 
free  acids,  such  as  hydrochloric,  sulphuric,  acetic,  can  be  titrated  in 
presence  of  phosphoric  acid  by  means  of  potassium  hydroxide,  but 
not  with  baryta. 

Joly  has  already  shown  that  when  barium  chloride  is  added  to 
disodium  phosphate  the  solution  becomes  acid,  but  the  author  gives  a 
somewhat  different  explanation  of  the  phenomenon. 

If  the  acid  solution  produced  by  mixing  solutions  of  disodium 
phosphate  and  barium  chloride  is  mixed  with  phenol phthalein,  and 
then  with  baryta  solution,  the  addition  of  the  first  few  drops  of  the 
alkali  causes  a  somewhat  rapid  appearance  of  the  red  colour,  but  after 
five  or  six  minutes  this  disappears,  and  a  somewhat  considerable 
quantity  of  baryta  is  necessary  for  the  production  of  a  persistent 
coloration.  The  volume  of  baryta  solution  required  to  produce  the 
second  end  reaction  varies  with  the  proportions  of  barium  chloride 
and  disodium  phosphate. 

In  presence  of  a  large  excess  of  disodium  phosphate,  the  precipitate 
after  washing  and  drying  at  120 — 130°  is  constant  in  composition  ;  it 
is  barium  sodium  phosphate,  BaNaP04.  Its  formation  takes  place  in 
two  stages,  the  first  of  which  is  represented  by  the  equation  Na2HP04 
+  BaCla  =  BaHP04  +  2NaCl.  The  acidity  of  the  liquid  nt  this 
stage  is  due  to  the  formation  of  a  small  quantity  of  tribarium  phos- 
phate, and  the  consequent  liberation  of  free  acid.  In  the  second 
stage,  the  barium  hydroxide  acts  on  the  barium  hydrogen  phosphate 
in  presence  of  sodium  chloride,  with  formation  of  barium  chloride, 
water,  and  barium  sodium  phosphate. 

Barium  sodium  phosphate  has  previously  been  obtained  in  hydrated 
crystals  by  Schulten  by  the  action  of  sodium  phosphate  on  sodium 
silicate  and  barium  hydroxide  (Abstr.,  1883,  711).  It  can  also  be 
prepared  in  an  amorphous  and  loss  pure  condition  by  the  action  of 
barium  hydroxide  on  a  solution  of  disodium  phosphate,  and  in  small 
quantity  by  adding  barium  chloride  to  a  solution  of  trisodium  phos- 
phate, but  it  can  only  be  obtained  in  a  state  of  purity  by  the  method 
described  above. 

Tribarium  phosphate  is  obtained  only  by  pouring  sodium  phosphate 
into  a  solution  containing  a  large  excess  of  baryta. 

Barium  hydrogen  phosphate  which  has  been  precipitated  for  some 
time,  and  has   become  crystalline,  is  not  readily  converted  into  the 
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double  phosphate,  a  proof  of  the  alteration  which  the  precipitate 
undergoes  in  course  of  time. 

From  these  facts,  it  is  evident  that  free  acids  cannot  be  accurately 
titrated  by  means  of  baryta  in  presence  of  disodium  phosphate,  and 
this  is  true  also  of  the  titration  of  phosphoric  acid  in  presence  of 
alkaline  salts.  Accurate  estimations  can,  however,  be  made  in  either 
case  by  means  of  potassium  hydroxide  solution.  C.  H.  B. 

Thallium  in  Platinum.  By  H.  N.  Warren  (Chem.  News,  55, 
241). — The  author  detected  thallium  in  platinum  wire  and  foil  spec- 
troscopically.  Ten  grams  of  the  wire  was  dissolved  in  aqua-regia, 
evaporated  to  dryness,  redissolved,  slightly  acidified  with  nitric  acid, 
and  hydriodic  acid  added  to  precipitate  the  thallium  as  thallic  iodide ; 
the  precipitate  was  washed  with  alcohol,  dried,  and  weighed.  From 
0*02  to  0*1  per  cent,  thallium  was  found,  the  wire  containing  larger 
amounts  than  the  foil.  Traces  of  thallium  were  obtained  from,  several 
samples  of  platinum  ore,  and  alloys  of  platinum  with  thallium  were 
found  to  be  useless  for  wire  when  0"5  of  the  latter  metal  was  present, 
whilst  2  per  cent,  caused  the  metal  to  become  fusible  at  a  red  heat. 

U.  R. 

Preparation  of  Anhydrous  Metallic   Chlorides.     By  H.   N. 

Warren  {Chem.  News,  55,  192). — The  metallic  oxide,  such  as  alumin- 
ium oxide,  is  heated  to  redness  in  a  large  tubulated  earthenware  retort 
into  which  the  vapour  of  petroleum  previously  saturated  with  hydro- 
chloric acid  gas,  or  with  chlorine,  is  distilled.  Fumes  of  the  chloride 
are  at  once  evolved,  and  may  be  condensed  in  a  receiver.  R.  R. 

Action  of  Nitrogen  on  certain  Metals.  By  H.  N.  Warren 
(Chem.  Neivs,  55,  155). — Bars  of  iron,  copper,  nickel,  cobalt,  &c., 
maintained  at  a  bright  red  heat  for  some  hours  in  an  atmosphere  of 
dry  ammonia,  and  then  allowed  to  cool  in  the  same,  were  found  to 
exhibit  crystalline  surfaces  and  fractures  together  with  great  brittle- 
ness.  These  eifects  were  found  to  be  proportionate  to  the  quantity  of 
nitrogen  contained  in  the  metal,  and  this  increased  up  to  a  certain 
point  with  the  duration  of  the  heating.  Thus  a  bar  of  iron  heated  in 
ammonia  for  two  hours  yielded  0"004  per  cent,  of  nitrogen ;  a  similar 
one  after  four  hours'  heating  contained  O'Ol  per  cent. ;  and  others 
after  10  or  12  hours'  heating  gave  O'o  per  cent.  These  last  were  so 
brittle  that  they  broke  on  falling  from  a  height  of  6  feet.  Some 
of  the  copper  bars  that  were  brought  into  the  air  before  they  were 
quite  cold,  spontaneously  split  with  some  violence  in  a  transverse 
direction.  When  anhydrous  ferrous  chloride  was  substituted  for  the 
iron  bar,  a  silvery,  spongy  mass  of  iron  nitride  was  obtained  contain- 
ing 4  per  cent,  of  nitrogen.  An  amorphous,  green  powder  of  copper 
nitride  was  formed  by  gently  heating  cupric  oxide  in  ammonia  gaa  ; 
this  decomposed  with  violence  at  a  dull  red  heat  into  copper  and 
nitrogen  gas.  When  mercuric  oxide  is  similarly  treated,  the  like 
reaction  occurs,  but  at  a  temperature  of  205'^  the  compound  formed 
explodes  with  fearful  violence.  R.  R. 
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Action  of  Ferric  Sulphate  on  Iron.  By  A.  E.  Menke  (Amer. 
Ghtm.  J.,  9,  90 — 93). — The  action  increases  approximately  with  the 
amount  of  ferric  sulphate,  whether  at  a  boiling  temperature  or  in 
sealed  tubes  at  110°.  The  addition  of  the  theoretical  amount  of 
sodium  or  potassium  carbonate  necessary  for  the  precipitation  of  the 
iron  salt  reduces  the  action  to  about  one-third,  but  calcium  carbonate 
has  no  effect,  or  not  so  much  ;  the  action  is  less  on  steel  than  on  boiler 
plate.  H.  B. 

Titanium  Carbide  in  Pig-iron.  By  P.  W.  Shimer  (Ghem.  News, 
55,  156 — 158). — From  the  residue  left  on  dissolving  250  grams 
of  pig-iron  in  dilute  hydrochloric  acid,  the  author  separated  about 
1  gram  of  a  material  consisting  largely  of  minute,  cubical,  metallic 
crystals.  Analysis  showed  that  88  per  cent,  of  this  material  was 
composed  of  titanium  and  carbon  very  nearly  in  atomic  proportions  ; 
the  crystals  are  therefore  regarded  as  a  titanium  carbide,  TiO.  The 
five  or  six  pig-irons  examined  all  contained  these  crystals,  and  a  sample 
of  No.  1  Barrow  foundry  iron  yielded  0'203  per  cent,  of  titanium. 

In  separating  the  titaniferous  material  from  the  graphite,  &c.,  in 
the  residue,  a  very  slightly  inclined  plane,  12  feet  long  and  5  inches 
wide,  made  of  window  glass,  was  made  use  of.  The  material  was 
placed  at  the  upper  end,  and  water  allowed  to  drip  upon  it  slowly,  by 
which  the  lighter  particles  were  carried  forward  faster  than  the  heavier 
crystals.  R.  R. 

Formation  of  Complex  Inorganic  Acids.  By  E.  Drechsel 
(Ber.,  20,  1452 — 1455). — Silicotungstic  acid  can  be  readily  prepared 
as  follows  : — Pure  sodium  tungstate  is  dissolved  in  a  little  boiling  water, 
almost  neutralised  with  nitric  acid,  and  filtered.  The  crystals  are 
washed  with  cold  water,  dissolved  in  water,  and  boiled  with  gelatinous 
silica  until  the  solution  no  longer  gives  a  precipitate  with  hydro- 
chloric acid.  It  is  filtered,  evaporated,  treated  when  cold  with  a  large 
excess  of  sulphuric  acid  previously  diluted  with  an  equal  volume 
of  water,  and  allowed  to  cool.  Ether  is  then  gradually  added,  when 
the  liquid  becomes  turbid  and  separates  into  three  layers — the  lowest 
oily  and  containing  most  of  the  silicotungstic  acid;  the  middle  layer 
an  aqueous  solution  of  hydrogen  sodium  sulphate  and  sulphuric  acid  ; 
the  upper  layer  ether.  The  lowest  layer  is  separated,  freed  from 
ether  by  evaporating  on  a  water-bath  (avoiding  too  high  a  tempera- 
ture), and  allowed  to  cool.     The  acid  separates  in  splendid  crystals. 

When  a  concentrated  aqueous  solution  of  phosphotungstic  acid  is 
treated  with  an  equal  volume  of  ether,  oily  drops  form  at  the  surface 
of  contact  of  the  water  and  ether,  and  then  sink,  forming  a  third 
layer;  the  latter  has  the  sp.  gr.  =  1"525.  Crystallised  phospho- 
tungstic acid  dissolved  in  the  smallest  amount  of  ether  gives  an  oil, 
sp.  gv.  =  2083. 

Phosphotungstic  acid  is  prepared  by  dissolving  500  grams  of  pure 
sodium  tungstate  and  250  grams  of  crystallised  sodium  phosphate  in 
500  c.c.  of  water  and  evaporating  until  a  skin  is  formed  on  the  surface. 
700  to  800  c.c.  of  hydrochloric  acid  (sp.  gr.  =  1'14)  is  added  to  the 
boiling  solution,  which  is  again  evaporated  and  allowed  to  cool.     The 
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whole  is  gradually  treated  with  pure  ether,  being  well  shaken  all 
the  time,  until  a  layer  is  formed  above  the  acid  solution.  It  is  then 
left  nntil  the  lower  layer  is  clear,  separated  and  treated  with  an 
equal  volume  of  water;  the  ether  is  then  evaporated;  if  the  solution 
becomes  bluish,  chlorine  water  is  added.  It  is  evaporated  to  dryness, 
dissolved  in  hot  water;  on  cooling  the  acid  separates  in  splendid 
crystals. 

Phosphomolybdic  acid  is  prepared  in  a  similar  manner. 

N.  H.  M. 

Equivalent  and  Atomic  Weight  of  Thorium.  By  Gr.  Kruss 
and  L.  F.  Nilson  {Ber.,  20,  1665— 1676).— The  accepted  value  for 
the  atomic  weight  of  thorium  is  232*4,  which  is  in  accordance  with 
the  determinations  of  its  specific  heat. 

In  this  paper,  determinations  are  given  of  the  equivalent  of  thorium 
and  of  the  molecular  weight  of  the  chloride,  and  from  these  values, 
together  with  considerations  of  the  position  of  the  metal  in  the 
periodic  system,  the  atomic  weight  is  deduced. 

Tlie  thorium  oxide  is  prepared  from  the  mixed  sulphates  obtained 
by  dissolving  thorite  in  sulphuric  acid;  from  this  solution,  the  hydrated 
oxides  are  precipitated  by  ammonia,  subsequently  dissolved  in  hydro- 
chloric acid,  and  precipitated  as  oxalates.  These  last  are  converted 
into  the  sulphates,  and  from  the  mixed  salts  thorium  sulphate  is 
obtained  by  dissolving  in  ice-cold  water,  in  which  it  is  less  soluble  than 
the  sulphates  of  the  accompanying  metals.  This  fractional  crystal- 
lisation from  ice-cold  water  is  repeated  several  times.  The  sulphate 
crystallises  with  8  mols.  H2O.  From  the  anhydrous  salt,  the  equiva- 
lent of  the  metal  is  determined  by  ignition  and  weighing  the  residual 
oxide ;  the  mean  value  of  eight  concordant  determinations  is  57'997. 
The  sp.  gr.  of  the  anhydrous  sulphate  is  4-22o2. 

Specimens  of  the  chloride  were  obtained  by  heating  the  metal  in  a 
current  of  dry  hydrochloric  acid  at  a  low  red  heat  and  subsequent 
resublimation  of  the  salt.  The  percentage  of  chlorine  found  was 
37*83  (theory  requiring  37"89).  Vapour-density  determinations  of 
different  samples  at  temperatures  varying  from  1057°  to  1270°  gave 
values  from  11*232  to  12*424  ;  a  determination  at  1400°  gave  the  value 
9*835.  The  theoretical  value  for  the  chloride  ThCli  is  12*928.  The 
previous  determinations  of  Troost,  which  varied  from  5*9  to  7*49,  were 
probably  vitiated  by  impurities  in  the  samples  used. 

Then  as  thorium  is  quadrivalent,  no  place  being  found  for  a  bivalent 
metal  of  atomic  weight  116  in  the  periodic  system,  as  also  from  the 
values  found  for  the  sp.  gr.  of  the  anhydrous  sulphate  and  oxide,  the 
corrected  atomic  weight  is  taken  as  231*813  to  231*916  (mean  231*87), 
oxygen  being  taken  as  15*96.  Y.  H.  V. 

Potassium  Germanium  Fluoride.  By  G.  Kruss  and  L.  F. 
NiLSON  (Ber.,  20,  1696 — 1700). — Germanium  fluoride  is  readily  ob- 
tained in  solution  by  dissolving  the  oxide  in  hydrofluoric  acid  ;  on 
evaporating  the  solution  with  sulphuric  acid  and  subsequent  ignition 
the  oxide  is  re-formed.  On  adding  potassium  hydrogen  fluoride  to 
the  solution  of  germanium  fluoride,  the  double  salt  is  precipitated  at 
first  as  a  gelatinous  precipitate,  which  gradually  becomes  crystalline ; 
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on  slowly  evaporating  the  saturated  solution,  it  separates  in  tlie  form 
of  tables  or  prisms.  The  salt  can  be  heated  to  a  red  heat  without 
alteration  in  weight.  Its  composition,  KaGeFe,  was  determined  by 
evaporating  the  salt  with  sulphuric  acid  and  igniting,  and  weighing 
the  residue  of  the  oxide  Ge02  and  potassium  sulphate.  It  is  shown 
by  crystallographic  measurements  (a  :  c  =  1  :  0"8039)  that  this  salt 
is  isomorphous  with  ammonium  silicofluoride.  In  conclusion,  it  is 
remarked  that  the  properties  of  potassium  germanium  fluoride  agree 
with  those  predicted  by  Mendelejeff  for  the  corresponding  salt  of 
ekasilicon.  V.  H.  V. 

Alkaline  Vanadates.  By  A.  Ditte  (Compt.  rend.,  104,  1168 — 
1171). — When  a  mixture  of  lithium  carbonate  (1  mol.)  and  vanadic 
anhydride  (1  mol.)  is  boiled  with  water,  and  the  solution  concentrated 
to  a  thick  syrup  in  a  vacuum,  it  deposits  brilliant,  silky  needles  of  the 
composition  Li20,y205  +  4H2O,  which  lose  water  when  heated,  and 
form  a  brown  liquid,  which  solidifies  to  a  crystalline  mass  of  the 
anhydrous  normal  vanadate. 

If  a  solution  of  the  normal  vanadate  is  acidified  with  acetic  acid 
and  evaporated  in  a  vacuum,  it  deposits  red  transparent  crystals 
with  a  brilliant  lustre,  which  have  the  composition  Li20,2Y205  + 
I2H2O.  If  crystallisation  takes  place  in  a  warm  solution,  thin 
orange-red  plates  of  the  composition  Li20,2V205  +  8H2O  are  ob- 
tained. 

When  lithium  carbonate  is  boiled  with  an  excess  of  vanadic 
anhydride,  and  the  solution  slightly  acidified  with  acetic  acid,  and 
concentrated  in  a  vacuum,  it  deposits  orange-red  crystals  of  the 
compound  2Li20,3y205  +  I6H2O. 

All  the  hydrated  acid  salts  when  heated  lose  their  water  without 
melting  and  become  deep  red-brown.  At  a  higher  temperature,  they 
melt  to  a  brown  liquid  which  solidifies  to  a  crystalline  mass  on 
cooling. 

If  a  solution  of  the  normal  vanadate  is  made  strongly  alkaline  with 
lithia  and  concentrated  in  a  vacuum,  the  syrupy  liquid  deposits  silky, 
white  needles  of  the  compound  2Li20,V205  +  6H3O,  which  lose  water 
when  heated,  then  melt,  and  solidify  on  cooling  to  a  white,  crystalline, 
nacreous  mass  of  the  composition  2LioO,V205.  If  the  mother-liquor 
from  these  crystals  is  concentrated,  it  deposits  crystals  of  the  com- 
pound 3Li20,Vo05  +  6H2O. 

Lithium  carbonate  solution  saturated  with  vanadic  anhydride,  and 
mixed  with  a  warm  concentrated  solution  of  lithia  in  large  excess, 
almost  immediately  deposits  the  compound  4Li20,V205  +  H2O  in 
transparent,  microscopic  crystals,  which  if  left  in  contact  with  the 
mother-liquor  change  to  bulky,  colourless,  transparent,  rhomboidal 
crystals  of  the  composition  4Li20,V205  +  I4HoO.  They  lose  water 
when  heated,  but  the  white,  anhydrous  salt  is  infusible  even  at  a  red 
heat. 

A  comparison  of  the  various  alkaline  vanadates  (Abstr.,  1886,  671, 
and  this  vol.,  630)  shows  that  they  are  analogous  in  constitution,  but 
contain  different  amounts  of  water  of  crystallisation  according  to  the 
conditions   under  which   they  are   formed.      The   normal   ealts   are 
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colourless,  the  acid  salts  red  with  a  more  or  less  marked  orange  tint, 
and  the  basic  salts  are  colourless.  C.  H.  B. 

Reduction  of  Potassium  Niobium  Fluoride  with  Sodium, 
Bj  G.  Kkuss  and  L.  F.  Nilson  (Ber.,  20,  1691— 1696).— Bj  heating 
potassium  niobium  fluoride  with  sodium,  the  mixture  being  pro- 
tected by  a  layer  of  sodium  chloride,  Marignac  obtained  a  black 
insoluble  powder ;  this  was  found  to  consist  of  a  hydride  of  niobium, 
NbH,  mixed  with  a  small  quantity  of  niobic  acid.  In  this  paper,  the 
experiments  of  Marignac  are  repeated  ;  the  product  obtained  on 
heating  the  mixture  of  potassium  niobium  fluoride,  sodium,  and 
sodium  chloride,  was  treated  at  first  with  alcohol,  then  with  water, 
and  finally  washed  with  ether.  The  product  was  a  glistening, 
hygroscopic,  black  powder,  unattacked  by  hydrochloric  and  nitric 
acids  or  aqua  regia,  but  soluble  in  concentrated  hydrofluoric  acid 
with  evolution  of  hydrogen.  It  burns  in  a  current  of  dry  hydro- 
chloric acid  gas  with  formation  of  four  different  chlorides  of  niobium, 
two  of  which  are  the  more  and  two  the  less  volatile  in  the  gas. 
Analysis  showed  the  composition  of  the  product  to  be  as  follows  : 
—NbH  =  77-5  per  cent. ;  NbgOs  =  21-53  per  cent. ;  Fe^Os  =  0-97  per 
cent. 

The  following  determinations  are  also  given  of  the  molecular  heats 
of  niobium  hydride  and  oxide : — 


Molecular  heats  at 


-» 

100—0°. 

210-5—0°. 

301-5-0°.     449—0° 

9-3 

8-8 

8-3            7-9 

31-7 

31-8 

33-3          36-1 
V.  H.  V. 

Niobium  hydride . . 

Niobic  acid 31*7 


Earths  and  Niobic  Acid  from  Fergusonite.  By  G.  Kruss  and 
L.  F.  NiLSON  (Ber.,  20,  1676 — 1690.) — In  this  paper,  a  description  is 
given  of  the  qualitative  separation  of  the  various  earths  present  in 
the  mineral  fergusonite,  a  large  quantity  of  which  was  operated  on. 
The  two  samples  used  came  from  Arendal  and  Ytterby. 

Among  the  oxides  of  the  rare  metals  found  were  those  of  cerium, 
thorium,  erbium,  samarium,  thulium,  ytterbium,  and  the  various 
components  of  didymium,  and  of  Soret's  X.  Among  the  acid-forming 
oxides  were  those  of  titanium,  tantalum,  and  niobium. 

In  order  to  prepare  pure  niobic  acid  from  the  mineral,  the  aqueous 
solution  of  crude  potassium  niobium  oxyfluoride  is  heated  for 
pome  time  to  separate  the  oxyfluoride  of  potassium,  and  tantalum, 
2(2KF,TaF6),Ta205 ;  on  subsequent  evaporation,  the  niobium  oxy- 
fluoride, 2KF,NbOF3,  crystallises  out,  and  from  the  determination  of 
the  ratio  2K2SO4  :  Nb^Og  obtained  from  the  salt,  the  atomic  weight  of 
niobium  is  taken  as  93-8.  From  the  oxyfluoride,  a  sample  of  the 
double  fluoride  KzNbFv  was  obtained,  and  from  the  ratio  2K2SO4:  NbaOj 
the  value  93'96  is  deduced  ;  these  numbers  are  practically  equal  to 
the  atomic  weight  94  taken  by  Marignac.  When  a  solution  of  potas- 
sium  niobium   oxyfluoride   is   boiled,   a   double    salt,    2KF,3Nb02F, 
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separates  as  a  hard  white  powder  consisting  of  minute  crystals.     The 
change  which  leads  to  its  formation  may  be  expressed  thus : 

3(2KF,NbOF3,HaO)  =  2KF,3Nb02F  +  4KHF3  +  2HF. 

V.  H.  V. 


Mineralogical   Chemistry. 


Bismuthic  Gold.  By  R.  W.  E.  MacTvor  (Chem.  News,  55,  191). 
— An  analysis  of  bismuthic  gold  from  Maldon,  Victoria,  gave  gold 
64'211  ;  bismuth  34'398 ;  siliceous  matter  1*391  percent.  The  pro- 
portions of  gold  and  bismuth  indicate  the  formula  AuoBi. 

R.  R. 

Enargite  from  Montana.  By  W.  Semmons  (Min.  Mag.,  6,  49 — 
61 ;  Jahrb.  /.  Min.,  1887,  1,  Ref.,  416 — 417). — The  mineral  examined 
was  of  a  lead-grey  colour,  with  a  black  streak  ;  sp.  gr.  4*3,  hardness 
2*5.  Crystals  are  rare  and  always  small.  The  crystals  are  rhombic 
prisms  with  brachypinacoid  and  macropinacoid,  brachy domes  and 
macrodomes.     Analysis  gave  the  following  results  : — 


Cu. 

As. 

S. 

SiOg. 

Fe. 

Total. 

I... 

.      45-76 

18-66 

31-30 

2-50 

0-80 

99-02 

II... 

.      47-84 

19-47 

32-69 

— 

— 

100-00 

Analysis  II  gives  the  results  calculated  to  100,  the  silica  and  iron 
being  considered  as  impurities.  The  mineral  thus  very  closely  re- 
sembles enargite  in  composition,  but  differs  from  it  in  cleavage,  in 
hardness,  and  in  behaviour  before  the  blowpipe.  It  occurs  with  iron 
pyrites,  bornite,  covelline,  and  quartz  in  a  number  of  mines  in 
Montana,  United  States.  B.  H.  B. 

Artificial  Production  of  Rose  Spinel  or  Balas  Ruby.  By  S. 
Meunier  {Gompt.  rend.,  104,  1111 — 1112). — The  bottom  of  a  graphite 
crucible  is  covered  with  a  layer  of  finely-powdered  magnesia  well 
rammed  down,  an  intimate  mixture  of  very  finely-powdered  aluminium 
chloride  and  cryolite  is  then  introduced,  and  the  crucible  is  filled  up 
with  alumina  and  magnesia,  the  latter  being  in  excess.  If  a  rose- 
coloured  product  is  desired,  a  very  small  quantity  of  potassium 
dichromate  is  added.  The  crucible  is  heated  for  five  or  six  hours  in 
a  good  coke  fire,  and  allowed  to  cool  as  slowly  as  possible.  The  pro- 
duct is  a  greyish  gangue,  full  of  vesicles  which  are  lined  with 
brilliant,  rose-coloured  crystals  of  balas  ruby,  identical  with  the 
natural  crystals  in  form,  colour,  brilliancy,  hardness,  and  optical  pro- 
perties. If  cryolite  is  used  without  aluminium  chloride,  the  product 
consists  of  rose-coloured  lamellae  of  corundum  without  any  trace  of 
spinel,  even  in  presence  of  a  large  excess  of  magnesia. 

Probably  this  is  a  further  example  of  the  mineralising  action  of 
fluorine  recently  described  by  Fremy  (this  vol.,  p.  556).  The  experi- 
ment may  be  varied  in  many  ways,  and  the  author  has  obtained  a 
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series  of  products  which  includes  the  aluminates  of  zinc,  iron,  &c., 
together  with  secondary  products.  C.  H,  B. 

Artificial  Production  of  Magnetite.  By  A.  Gorgeu  (Compt. 
rend.,  104,  1174 — 1177). — When  a  mixture  of  ferric  and  ferrous 
sulphates  is  decomposed  in  a  bath  of  fused  sodium  sulphate,  crystals 
of  ferric  oxide  only  are  formed,  and  no  magnetite  is  obtained.  The 
latter  is  only  produced  if  some  reducing  agent  is  introduced  at  the 
moment  when  the  whole  of  the  iron  has  been  oxidised  to  the  ferric 
state.     Ferric  oxide  answers  quite  as  well  as  the  mixed  sulphates. 

When  iron  wire  or  turnings  is  introduced  into  fused  sodium 
sulphate,  a  small  quantity  of  sulphurous  anhydride  is  evolved,  and 
some  free  soda  is  formed,  but  the  main  product  is  a  magnetic  ferrous 
ferrite,  containing  a  much  larger  proportion  of  ferrous  oxide  than 
magnetite.  If  the  action  of  heat  is  continued,  the  ferrite  undergoes 
oxidation,  the  sulphite  and  sulphide  are  reoxidised  to  sulphate,  and 
eventually  the  whole  of  the  iron  is  converted  into  the  crystalline 
magnetic  oxide.  If  the  substances  taken  are  weighed,  it  is  found 
that  the  increase  of  weight  at  the  close  of  the  experiment  is  sensibly 
equal  to  the  oxygen  absorbed  by  the  iron,  the  sodium  sulphate 
having  absorbed  from  the  air  a  quantity  of  oxygen  equal  to  that 
which  it  gave  up  to  the  iron.  Potassium  sulphate  gives  similar 
results. 

Iron  sulphides  act  energetically  on  fused  alkaline  sulphates,  with 
evolution  of  a  large  quantity  of  sulphurous  anhydride,  and  ultimate 
formation  of  magnetite  and  an  alkaline  sulphate.  The  alteration  in 
weight  is  due  to  the  loss  of  the  sulphur  originally  present  in  the 
sulphide,  and  the  absorption  of  1'33  times  its  weight  of  oxygen  by  the 
iron  in  the  sulphide.  The  yield  is  better  the  greater  the  intermediate 
formation  of  a  double  alkaline  ferrous  sulphide,  and  is  best  of  all 
when  a  mixture  of  sodium  sulphide  and  sulphite  is  used  instead  of 
the  sulphate. 

Artificial  magnetite  very  closely  resembles  the  natural  mineral.  It 
crystallises  in  opaque,  magnetic  octahedra  with  a  metallic  lustre, 
which  are  sometimes  modified  by  very  small  faces  of  the  rhombic 
dodecahedron ;  hardness  6'0 — 6'5 ;  sp.  gr.  5"21 — 6-25.  The  hardness  and 
sp.  gr.  of  the  natural  mineral  are  5*5 — 6*5  and  4'9 — 5'27  respectively. 
The  artificial  crystals  are  not  affected  by  water  and  carbonic  anhydride 
at  a  bright  red  heat,  are  not  attacked  by  nitric  or  hydrochloric  acid 
diluted  with  10  vols,  of  water,  and  are  only  very  slowly  dissolved  by 
the  strong  acids  or  aqua  regia.  When  roasted  in  the  air,  they  yield 
pure  ferric  oxide,  and  the  residue  is  usually  not  magnetic,  but  if  the 
magnetite  has  been  prepared  from  native  ferrous  carbonate  the 
residue  is  magnetic,  a  result  which  is  doubtless  due  to  the  presence  of 
foreign  ferrite  s.  C.  H.  B. 

Australian  Bat  Guano  and  Minerals  occurring  therein.  By 
E.  W.  E.  MacIvok  (Chem.  News,  55,  215— 216).— The  author  gives 
the  results  of  his  examination  of  bat  guano  obtained  from  caves 
situated  in  various  parts  of  Victoria.  The  only  important  deposit  is 
at  the   Skipton  caves,  about  30  miles  from  Ballarat.     Disseminated 
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throTio^li  these  deposits  are  crystals  of  Struvite  (I),  and  of  Hannay- 
ite  (II),  and  Newberyite  (III),  minerals  previously  described  by  the 
author,  of  which  the  following  new  analyses  are  given  : — 


MgO. 

FeO. 

MnO. 

(NH,)20. 

P.0,. 

Water. 

I.... 

,      16-07 

0-81 

0-16 

10-57 

28-82 

(43-57) 

II. . . . 

,      18-54 

0-31 

0-09 

8-10 

44-71 

(28-25) 

III. . . . 

22-37 

0-85 

0-21 

— 

40-73 

(35-84) 

Reference  is  made  to  two  new  ammonio-magnesium  phosphates, 
Muellerite  and  Dittmarite,  which  will  be  described  later. 

A.  J.  G. 

Destinezite.  By  G-.  Cesaro  (Jahrh.f.  Min.,  1887, 1,  Ref.,  412— 
413). — The  author  has  made  a  chemical  and  crystallographical  inves- 
tigation of  an  almost  white  destinezite  from  Vise.  On  heating 
from  130°  to  250°,  1  gram  of  the  mineral  lost  0*09  to  0-242  gram  of 
volatile  matter.  At  a  red  heat  it  lost  0*445  gram.  Analysis  gave  the 
following  results  : — 


Insoluble 

Hygro- 

residue. 

Fe.Og. 

P^O,. 

S03. 

HoO. 

scopic  HgO. 

Total. 

1-40 

37-60 

16-76 

18-85 

25-35 

0-30 

100-26 

From  these  results,  the  author  calculates  the  formula  PaOsjFeoOs  + 
Fe203,2S03  +  I2H2O.  He  concludes  that  the  constitution  of  the 
substance  is  0[Fe2(OH)(S04H)  ':  POiJa  +  lOH^O.  Under  the 
microscope,  it  is  seen  that  destinezite  forms  small  crystals  at  least 
0-01  mm.  in  length.  They  are  colourless,  and  isomorphous  with 
gypsum.  B.  H.  B. 

Wollastonite  from  Sardinia.  By  L.  Busatti  (Jahrb.  f.  Min., 
1887,  1,  Ref.,  420). — The  mineral  examined  was  found  at  S.  Yito,  in 
the  mining  district  of  Sarrabus  in  Sardinia.  It  forms  rosette-shaped 
aggregates  of  greyish-white  fibres  on  a  black  Silurian  clay  slate. 
The  substance  is  fusible  with  difficulty  before  the  blowpipe,  and 
gelatinises  when  heated  with  concentrated  hydrochloric  acid .  Its  hard- 
ness is  4 J,  and  its  sp.  gr.  2-7  to  2-8.  From  the  analysis,  the  formula 
CaSiOa  was  deduced.     The  analytical  results  were  as  follows : — 

SiOo.  CaO.  MgO.        FegOg.         H^O.  Total. 

49-78        45-12        1-20        2-20        0-60        98-90 

B.  H.  B 
Griqualandite.  By  G-.  Hepburn  (Chem.  News,  55,  240). — This 
mineral,  from  Griqualand  West,  South  Africa,  appears  to  bo  a 
pseudomorph  after  crocidolite,  which  it  exactly  resembles  in  struc- 
ture. It  has,  however,  the  composition  of  a  ferric  silicate, 
6Si02,4Fe203,5H20.  It  occurs  as  opaque,  asbestos-like  fibres,  non- 
elastic,  and  of  a  snuff  or  golden-brown  colour.  The  analytical  results 
were — 


H20 

SiOs. 

FeaOg. 

coinbined. 

FeO. 

MgO. 

Moisture. 

Total. 

56-75 

37-64 

4-96 

1-09 

0-10 

0-27 

100-81 
R.  R, 

L.  LII. 
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The  Meteorite  of  Karang-Modjo  or  Magetan  in  Java.     By 

J.  BOSSCHA  (Jahrb.  f.  Min.,  Beilage  5,  126 — 144). — The  Leyden 
Museum  possesses  a  fine  meteorite,  described  in  the  catalogue  as  the 
Magetan  meteorite.  It  fell  on  October  3,  1883,  at  Karang-Modjo,  in 
the  Magetan  district  of  Java.  On  the  same  day,  the  Kgawi  meteorite 
fell  in  the  same  settlement.  It  is  consequently  highly  probable  that 
both  meteorites  belong  to  the  same  fall.  The  Magetan  meteorite 
weighed  1191*1  grams.  Its  sp.  gr.  was  found  to  be  3-34.  In  macro- 
scopic and  microscopic  structure  the  Magetan  and  Ngawi  meteorites 
are  identical.  B.  H.  B. 

Sulphuretted  Waters  of  Olette  (Pyr6n6es  Orientales).  By 
E.  WiLLM  (Compt.  rend.,  104,  1178— 1180).— These  springs  are  the 
hottest  and  most  copious  in  the  Pyrenees.  There  are  also  two  which 
may  be  regarded  as  degenerated  sulphuretted  waters,  since  their 
general  composition  is  the  same,  but  they  contain  a  larger  proportion 
of  sulphates,  and  no  sulphides  or  thiosulphates.  They  also  contain  a 
notable  quantity  of  nitrates. 


Sulphuretted. 


Degenerated. 


Name  of  spring 

Cascade. 

St. 
Andre. 

Eau- 
Bonne. 

No.  4. 

Cerola. 

No.  23. 

Temperature 

Sulphur  as  sulphides. .  . . 
Thiosulphuric  acid  (SgO,) 
Sulphuric  acid  (SO4)  . .', 

Chlorine 

Nitric  acid  (NO3) 

Silica   

79-4° 

0  -0078 
0-0111 
0-0168 
0  -0101 

0  -0898 
0-0602 
0  -0046 
0  -0024 
traces 
0  -0410 

74-9° 

0  -0096 
0-0113 
0-0184 
0-0110 

0  -0866 
0  -0606 
0  -0062 
0  -0020 
0  -0001 
0 -0448 

42-2° 

0-0064 
0-0110 
0  -0210 
0 -0107 

0-0876 
0-0592 
0  -0051 
0-0020 
traces 
0  -0444 

41-5° 

0  -0057 
0-0098 
0  -0300 
0  -0105 

0  -0860 
0  -0592 
0  -0051 
0  -0024 
traces 
0  -0480 

52-5° 

0-0416 
0-0102 
0  -0260 
0  -0880 
0  -0606 
0-0037 
0  -0040 
0-0002 
0 -0520 

33-1° 

0-0411 
0-0136 
0  0174 
0  -0895 

Sodium    

0  -0590 

0-0040 

0  -0092 

0-0003 

Total  carbonic  anhydride 

0-0759 

All  the  waters  contain  ti^ces  of  phosphoric  and  boric  acids,  iodine, 
and  arsenic,  but  are  free  from  ammonia.  The  nitrates  were  esti- 
mated by  converting  them  into  ammonia  by  means  of  the  zinc-copper 
couple. 

The  nitric  acid  is  probably  due  to  the  nitrification  of  air  which  has 
come  in  contact  with  the  water  at  a  great  depth,  the  change  being 
assisted  by  the  high  temperature  and  pressure.  The  increase  in  the 
proportion  of  the  calcium  carbonate  may  be  attributed  to  the  action 
of  the  carbonic  anhydride  of  this  air  on  the  surrounding  rocks.  The 
similarity  between  the  composition  of  the  sulphuretted  waters  and  of 
the  degenerated  waters  shows  that  there  has  not  been  any  infiltration 
of  surface  water.  C.  H.  B. 
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Organic    Chemistry. 


Determination  of  the  Relative  Values  of  the  Four  Units  of 
Chemical  Activity  of  the  Atom  of  Carbon.  By  L.  Henry 
(Gompt.  retid.,  102,  1106 — 1109). — Hitherto  there  has  been  no  actual 
determination  of  the  relative  values  of  the  four  units  of  chemical 
activity  of  the  atom  of  carbon.  Monocarbon-corapounds  of  the  type 
CX4  will  of  course  exist  only  in  one  form  whatever  the  relative  values 
of  the  four  units,  but  if  these  values  are  different,  monocarbon-com- 
pounds  which  contain  two  radicles  should  show  differences.  To  take 
the  simplest  case,  if  one  combining  unit  differs  in  value  from  the 
three  others,  compounds  of  the  type  CX3X'  would  exist  in  two 
forms,  those  of  the  type  CX2X'X"  in  three  forms,  and  those 
of  the  type  CXX'X"X'"  in  four.  At  present  at  least,  the  author's 
attention  is  "confined  to  compounds  of  the  type  CX3X'.  The  best 
known  and  most  easily  obtained  of  these  are  the  mono-substitution- 
derivatives  of  methane.  It  is  true  that  only  one  variety  of  each  of 
these  derivatives  is  at  present  known,  but  this  fact  is  without  value, 
since  it  is  impossible  to  affirm  that  in  different  specimens  formed 
under  different  conditions  the  radicles  saturate  different  combining 
units. 

It  is  essential  to  prepare  the  mono-substitution- derivatives  MeX  by 
a  systematic  series  of  reactions,  such  that  it  can  be  affirmed  that  the 
radicle  X  is  united  successively  with  each  of  the  four  units  of  activity 
of  the  carbon-atom.  In  other  words,  it  is  necessary  to  ascertain  if 
the  order  of  introduction  of  the  radicle  into  the  molecule  of  methane 
exerts  any  influence  on  the  properties  of  the  resulting  compound. 
The  compounds  selected  for  this  purpose  are  the  nitromethanes  and 
the  acetonitriles,  which  are  well  known  and  can  be  prepared  by 
means  of  reactions  that  do  not  involve  the  use  of  high  temperatures. 
The  author  uses  the  letters  a,  y3,  7,  h  to  denote  the  compounds  in 
which  the  first,  second,  third,  and  fourth  atoms  of  hydrogen  respec- 
tively are  replaced  by  the  radicle  NO2  or  CN", 

The  a-derivatives  are  obtained  by  the  action  of  methyl  iodide  on 
potassium  cyanide  and  silver  nitrite  respectively. 

The  |8-nitro-derivative  is  prepared  by  the  action  of  potassium 
nitrite  on  a  salt  of  y3-chloracetic  acid,  which  is  obtained  by  the 
action  of  chlorine  on  acetic  acid  formed  from  a-acetonitrile.  The 
^-acetronitrile  is  prepared  by  the  dry  distillation  of  /3-cyanacetic 
acid  which  is  obtained  by  the  action  of  potassium  cyanide  on  y3-chlor- 
acetic  acid. 

The  7-derivativQ  is  prepared  by  similar  reactions  from  7-chlor- 
acetic  acid.  This  compound  is  formed  by  the  dry  distillation  of 
7-chloromalonic  acid,  which  is  obtained  in  the  form  of  an  ethyl  salt 
by  the  action  of  chlorine  on  diethyl  malonate,  the  malonic  acid  having 
been  obtained  from  cyanacetic  acid,  CN/a'CHjj'COOHa. 

3  6  2 
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The  ^-derivatives  are  formed  in  a  similar  manner  from  5-mono- 
cliloracetic  acid,  which  is  obtained  by  the  action  of  heat  on  c-chloro- 
methine-carboxylic  acid,  CCl  (COOH)3a|3y,  and  this  is  prepared  by 
the  action  of  ethyl  chlorocarbonate  on  ethyl  monosodiomalonate. 

The  «-,  /3-,  and  (y-derivatives  have  already  been  prepared  by  these 
methods  and  their  properties  investigated,  but  no  differences  could  be 
detected.     The  ^-derivatives  are  being  prepared. 

The  whole  argument  is  of  course  based  on  the  principle  of  substi- 
tution and  the  stability  of  complex  molecular  structures  throughout 
the  course  of  a  chemical  reaction.  C.  H.  B. 

Action  of  Bromine  on  Isobutylene.  By  L.  M.  Norton  and  H. 
J.  Williams  (Amer.  Ghem.  J.,  9,  87 — 89). — During  the  preparation  of 
isobutylene  bromide  from  pure  isobutylene,  it  was  noticed  that  a  con- 
siderable quantity  of  a  tribromisobutane  was  formed,  boiling  at 
173 — 183°  at  a  pressure  of  235  mm.  When  treated  with  alcoholic 
soda,  it  yielded  a  liquid  boiling  at  158 — 161°  ;  probably  an  isobutylene 
bromhydrin. 

For  purposes  of  comparison,  a  known  tribromisobutane  was  pre- 
pared, namely,  isobutylene  bromide  was  converted  by  soda  into  iso- 
crotyl  bromide  (b.  p.  91 — 92°),  and  this  saturated  with  bromine  ;  the 
trlbromide  thus  obtained  boiled  however  at  155 — 161°  at  a  pressure  of 
235  mm.,  and.  when  treated  with  soda  yielded  a  dibromisobutylene 
boiling  constantly  at  154 — 155**,  and  by  addition  of  bromine  it  yielded 
a  crystalline  tetrabromisobutane,  melting  at  205°. 

The  two  tribromisobutylenes  are  therefore  not  identical.^  that 
derived  from  isocrotyl  bromide  is  CMe2Br  '.  CHBrg,  and  the  only 
possible  formula  for  that  from  isobutylene  is  CMeBr(CH2Br)2.  This 
tribromide  is  not  formed  by  the  direct  action  of  bromine  on  isobutylene 
bromide.  H.  B. 

Synthetic  Acetonitrile.  By  L.  Henet  (Gompt.  rend.,  104,  1181 
— 1184). — Acetonitrile  is  obtained  only  in  very  small  quantity  by  the 
action  of  methyl  hydrogen  sulphate  on  potassium  cyanide.  Much 
better  results  are  obtained  by  the  action  of  methyl  iodide  on  potas- 
sium cyanide.  Schlagdenhauffen  has  stated  (Gompt.  rend.,  48,  228) 
that  these  compounds  will  not  react  under  ordinary  pressure  but  only 
in  sealed  tubes  at  about  100°.  This  statement  is  not  strictly  correct. 
Methyl  iodide,  alone  or  dissolved  in  acetonitrile,  has  no  action  on  potas- 
sium cyanide  even  at  its  boiling  point,  but  if  it  be  mixed  with 
aqueous  methyl  or  ethyl  alcohol  the  reaction  begins  after  a  short  time 
at  the  ordinary  temperature,  becomes  more  rapid,  with  continual 
development  of  heat,  and  the  liquid  soon  enters  into  energetic  ebulli- 
tion. Only  a  very  minute  quantity  of  hydrocyanic  acid,  if  any,  is 
evolved,  and  the  liquid  remains  colourless.  The  reaction  is  complete, 
and  the  yield  is  almost  quantitative.  The  facility  with  which  potas- 
sium cyanide  is  attacked  by  methyl  iodide  contrasts  with  the 
difficulty  with  which  it  is  decomposed  by  ethyl  iodide,  and  the 
simplicity  of  the  chemical  change  is  in  contrast  with  the  complexity 
of  the  corresponding  reaction  with  the  iodo-derivatives  of  the  higher 
homologues. 
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The  methyl  iodide  and  potassium  cyanide  are  mixed  in  equivalent 
proportions,  and  methyl  alcohol  of  85  per  cent,  is  added  in  quantity 
equal  to  about  one-third  the  volume  of  the  methyl  iodide.  After  the 
first  product  is  distilled  off,  the  distillate  is  mixed  with  a  fresh  quantity 
of  potassium  cyanide  and  methyl  iodide,  and  the  process  is  repeated 
until  sufficient  acetonitrile  has  been  obtained.  The  product  is  treated 
with  calcium  chloride  to  remove  the  water  and  methyl  alcohol,  redis- 
tilled, and  finally  dried  over  phosphorus  pentoxide.  The  pure  product 
obtained  is  about  81  per  cent,  of  the  theoretical. 

The  acetonitrile  prepared  in  this  way  is  identical  with  that  obtained 
by  the  dehydration  of  acetamide.  C.  H.  B. 

Dichlorethyl  Alcohol.  By  M.  de  Lacre  (Compt.  rend.,  104,  1184 
— 1186). — This  compound  is  obtained  by  means  of  a  reaction  similar 
to  that  which  serves  for  the  preparation  of  trichlorethyl  alcohol. 
Zinc  ethyl  (1  mol.)  dissolved  in  purified  ether  is  placed  in  a  flask 
filled  with  carbonic  anhydride  and  surrounded  by  cold  water,  and 
dichloraldehyde  (2  mols.)  dissolved  in  ether  is  added  very  gradually. 
A  violent  reaction  takes  place,  and  a  semi-solid  substance  of  the  com- 
position (CHCl2*CH2*0)2Zn  separates.  When  this  is  decomposed  by 
treatment  with  water  and  the  liquid  distilled,  the  products  separated 
by  fractionation  are  hydrated  dichloraldehyde,  dichlorethyl  alcohol, 
and  a  crystalline  solid  which  volatilises  at  a  moderate  temperature, 
the  quantities  obtained  amounting  respectively  to  28,  38,  and  15  par 
cent,  of  the  dichloraldehyde  used. 

Dichlorethyl  alcohol,  CHCl2*CH2*OB[,  is  a  colourless  thick  viscous 
liquid  with  a  characteristic  odour  and  a  pungent  taste.  It  does  not 
solidify  in  a  mixture  of  sodium  sulphate  and  hydrochloric  acid,  but 
boils  without  decomposition  at  146°  under  a  pressure  of  764  mm. ; 
sp.  gr.  at  15°  =  1"145  ;  vapour-density  3"93.  It  is  only  slightly 
soluble  in  water,  but  dissolves  readily  in  alcohol  and  ether,  reduces 
ammonio-silver  nitrate,  and  does  not  dissolve  and  is  not  affected  by 
calcium  chloride.  It  is  attacked  with  some  difficulty  by  fuming 
nitric  acid,  the  product  being  dichloracetic  acid,  which  boils  at  191'. 

When  treated  with  phosphorus  pentachloride,  dichlorethyl  alcoh  )l 
yields  monochlorethylene  chloride,  CHCl2'CHCl,  boiling  at  114 — 115°. 
With  phosphorus  tribromide,  it  yields  the  corresponding  bromine- 
derivative  which  boils  at  138°,  and  is  identical  with  the  compound 
prepared  by  Henry  (Abstr.,  1884,  571)  by  the  action  of  antimony 
pentachloride  on  monobrom-  or  monbchlor-ethylene  bromide. 

Dichlorethyl  nitrate,  CHCU'CHa'NOa,  is  obtained  by  the  action  of 
nitrosulphuric  acid  on  the  alcohol.  It  is  a  colourless  liquid  with  a 
penetrating,  ethereal  odour  and  a  sweet,  aromatic  taste.  It  is  insoluble 
in  water  and  boils  at  155 — 156°  under  a  pressure  of  767  mm. ;  vapour- 
density  5 '56. 

Dichlorethyl  acetate,  CHCla'CHg'OAc,  is  obtained  by  the  action  of 
acetic  chloride  on  the  dichloralcohol.  It  is  a  colourless  liquid  with  a 
strong  pleasant  odour,  different  from  that  of  its  isomeride  ethyl  di- 
chloracetate,  and  a  very  piquant  taste.  It  boils  at  166 — 168°  under  a 
pressure  of  766  mm.;  vapour-deusity  5*74  j  sp.  gr.  at  15°  =  1'104. 

C.  H.  B. 
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Normal  Butyl  Alcohol  in  Cognas  Brandy :  Higher  Alcohols 
in  Brandy  and  the  Products  of  Fermentation  of  Sugar  by 
Elliptical  Yeast.  By  E.  Claudon  and  E.  C.  Morin  {Gompt.  rend., 
104,  1187— 1189).— 250  grams  of  the  oils  obtained  by  Ordonnean 
from  brandy  (Abstr,,  1886,  436)  were  dried  over  potassium  carbonate, 
distilled  from  barium  oxide,  and  fractionated.  The  percentage  com- 
position of  the  fraction  containing  the  higher  alcohols  was  as 
follows : — 

Claudon  &  Morin.     Ordonneau. 

Propyl  alcohol 11-9  117 

Isobutyl  alcohol 4-5  0*0 

Normal  butyl  alcohol 49-3  63-8 

Amyl  alcohol    34-4  24"5 

Ordonneau's  figures  are  given  for  comparison.  The  normal  butyl 
alcohol  was  recognised  by  its  vapour-density  and  by  converting  it 
into  the  corresponding  iodide.  These  results  confirm  those  obtained 
by  Ordonneau.  The  presence  of  butyl  alcohol  and  butyric  acid  in 
this  brandy  may  in  all  probability  be  attributed  to  the  develop- 
ment of  a  bacillus  in  the  wine  from  which  the  brandy  was  made. 
Bacillus  hutijlicus,  which  converts  glycerol,  sugar,  &c.,  mainly  into 
normal  butyl  alcohol  and  butyric  acid,  will  produce  energetic  fermen- 
tation even  in  a  liquid  containing  as  much  as  10  per  cent,  of  ethyl 
alcohol. 

The  following  table  shows  the  relative  proportions  of  the  higher 
alcohols  in  cognac  brandy  and  in  the  corresponding  product  obtained 
from  sugar  fermented  by  elliptical  yeast.  The  figures  give  the 
amounts  of  the  higher  alcohols  in  each  hectolitre  of  the  alcohol  taken 
at  100°.     The  normal  butyl  alcohol  present  in  the  cognac  is  omitted. 

Sugar,  with 
Cognac.          elliptical  yeast. 

Propyl  alcohol 481  3-1 

Isobutyl  alcohol 18-5  2-4 

Amyl  alcohol 139'5  80*0 

206-1  85-5 

It  is  evident  that  elliptical  yeast  alone  gives  a  much  lower  propor- 
tion of  the  higher  alcohols  than  is  contained  in  wine  fermented  in  the 
oi-dinary  manner,  and  hence  the  practice  of  "  sugaring,"  at  least  from 
this  point  of  view,  cannot  be  injurious.  C.  H.  B. 

Action  of  Sodium  Amalgam  on  Arabinose.  By  H.  Kiliani 
(Ber.,  20,  1233 — 1235). — When  arabinose  is  treated  with  sodium 
amalgam,  with  gradual  addition  of  dilute  sulphuric  acid  to  prevent 
the  reaction  from  becoming  alkaline,  and  the  product  extracted  with 
alcohol,  a  crystalline  substance  is  obtained,  which  does  not  reduce 
Pehling's  solution  and  has  no  specific  rotatory  power.  This  com- 
pound is  probably  a  pentatomic  alcohol,  OH'CH2[CH*OH]3'CH2'OH ; 
it  .is  thus  proposed  to  call  it  arahitol.     It  melts  at  102°,  and  in  this 
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property  resembles  sorbite,  from  which  it  differs  in  that  it  loses  water 
neither  at  100°  nor  when  left  in  a  vacuum.  V.  H.  V. 

Sugar  from  Hesperidin  and  Naringin.  By  W,  Will  (Ber., 
20,  1186 — 1190). — When  hesperidin  is  decomposed  by  dilute  sul- 
phuric acid  and  the  sugar  so  obtained  dissolved  in  alcohol  and  frac- 
tionally precipitated,  well- formed  crystals  of  isodulcitol  were  obtained. 
Glucose  is  also  present.  The  two  are  readily  separated  by  means  of 
their  phenylhydrazine-compounds.  Isodulcitolphenylhydrazine  crystal- 
lises in  yellow  needles  melting  at  180°  ;  it  is  insoluble  in  water, 
soluble  in  warm  alcohol  and  glacial  acetic  acid;  it  is  separated  from 
the  phenylglucazone  by  extracting  with  boiling  acetone,  in  which  it  is 
soluble. 

Crude  raaringin  sugar,  when  treated  with  phenylhydrazine  hydro- 
chloride and  sodium  acetate,  also  yields  the  phenylhydrazine-deri- 
vatives  of  isodulcitol  and  grape-sugar,  and  is  therefore  identical  with 
the  sugar  from  hesperidin.  N.  H,  M. 

Sodium  Nitrate  in  Gun-cotton.  By  F.  Is'ettlefold  {Cliem. 
News,  55,  241). — This  paper  gives  weighings  showing  the  hygro- 
scopic effect  of  sodium  nitrate  in  gun-cotton  charges.  R.   R. 

Hydrazine  (Diamidogen).  By  T.  Curtius  (Ber.,  20,  1632— 
1634). — Ethyl  diazoacetate,  when  treated  with  hot  concentrated 
aqueous  potash,  is  converted  into  the  potassium  salt  of  a  new  diazo- 
fatty  acid,  which  crystallises  in  large  yellow  prisms,  and  differs  from 
all  diazo-fatty  compounds  hitherto  described,  since  the  addition  of 
mineral  acids  does  not  bring  about  the  evolution  of  nitrogen,  but 
results  in  the  separation  of  the  diazo-acid  in  the  form  of  glistening, 
golden-j^ellow  tablets.  These  dissolve  in  water  with  a  golden-yellow 
colour,  and  when  the  solution  is  digested  for  a  short  time  with  very 
dilute  sulphuric  acid,  the  colour  disappears  without  evolution  of 
nitrogen,  and  on  cooling  the  sulphate  of  a  new  inorganic  base,  hydr- 
azine, NH.2'NH2,  is  obtained  in  colourless,  well-defined  crystals. 

Hydrazine  sulphate,  N2H4,H2S04,  crystallises  in  anhydrous  tables 
showing  a  vitreous  lustre,  and  is  sparingly  soluble  in  cold,  readily 
soluble  in  hot  water,  insoluble  in  alcohol.  It  is  not  decomposed  at  a 
temperature  of  250°,  but  when  heated  over  a  flame,  it  melts  with  an 
explosive  evolution  of  gas,  accompanied  with  a  partial  reduction  of 
the  sulphuric  acid  to  sulphur.  The  hydrochloride,  N2H4,2HC1,  obtained 
from  the  sulphate  by  treating  it  with  barium  chloride,  forms  large 
regular  crystals,  melts  at  about  200°  with  evolution  of  gas,  and  is 
readily  soluble  in  cold  water,  less  soluble  in  alcohol.  With  platinic 
chloride,  it  does  not  form  a  double  salt,  but  is  decomposed  with  the 
evolution  of  much  gas. 

Diamidogen  or  hydrazine,  NH2'NH2,  is  obtained  when  its  salts  are 
heated  with  aqueous  soda.  It  is  a  very  stable  gas,  is  extremely 
soluble  in  water,  turns  red  litmus-paper  a  deep  blue,  and  gives 
white  fumes  with  acid  vapours.  In  the  concentrated  state,  it  has  a 
very  peculiar  odour  only  slightly  resembling  that  of  ammonia,  and, 
when  breathed,  it  powerfully  affects  the  nose  and  throat.     When  the 
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hydrocliloride  is  heated  with  dilute  aqueous  soda,  and  the  water 
which  passes  off  by  evaporation  is  constantly  renewed,  small  quantities 
of  hydrazine  pass  over  with  the  steam  even  at  the  end  of  half  an  Lour; 
and  if,  instead,  the  solution  is  allowed  to  concentrate,  and  finally  is 
heated  to  the  fusing  poiut  of  sodium  hydroxide,  no  formation  of 
ammonia  occurs,  but  the  greater  part  of  the  base  distils  over  with  the 
steam.  Hydrazine  is  a  very  powerful  reducing  agent,  and  in  its 
reactions  exhibits  all  the  properties  of  its  substitution  derivatives. 
Fehling's  solution  and  ammoniacal  silver  solution  are  at  once  reduced 
by  it  in  the  cold ;  from  neutral  copper  sulphate  a  thick,  red  preci- 
pitate, from  mercuric  chloride  a  white  precipitate,  and  from  alum- 
inium salts  alumina  are  obtained,  whilst  with  aromatic  aldehydes  and 
ketones  it  yields  sparingly  soluble,  crystalline  compounds.  The  solu- 
tions of  the  salts  of  hydrazine  are  decomposed  by  nitrites  with  much 
frothing.  W.  P.  W. 

Oxidation  of  Ricinoleic  and  Linoleic  Acids.  By  W.  Dieff 
and  A.  Reformatsky  {Ber.,  20,  1211 — 1212). — By  oxidising  ricinoleic 
and  linoleic  acids  by  means  of  potassium  permanganate  in  alkaline 
solutions,  trihydroxy-  and  tetraiiydroxy-stearic  acids  respectively 
were  obtained.  The  linoleic  acid  must  therefore  contain  18  and  not 
16  carbon- atoms.  N.  H.  M. 

New  Reactions  with  Ethyl  Sodacetoacetate  and  Ethyl 
Sodomalonate.  By  A.  Michael  (Amer.  Chem.  /.,  9,  124 — 129). 
— Ethyl  sodacetoacetate  and  benzaldehyde  react  to  form  a  crystai- 
line  substance  melting  at  126 — 127°,  and  quite  different  from  the 
compound  described  by  Claissen.  Ketones  do  not  react  until  heated 
to  100°.  Ethereal  thiocarbimides  react  readily.  Thus  phenyl  thio- 
carbimide  and  ethyl  sodomalonate  yield  a  crystalline  substance, 
Ci4Hi5NaSN04,  from  which  acids  separate  the  thioanilide, 

NHPh'SC-CH(C00Et)2, 

melting  at  60°.  Phenyl  isocyanate  reacts  at  once  with  ethyl  sodaceto- 
acetate, yielding  two  products,  whilst  with  ethyl  sodomalonate  three 
products  are  obtained,  the  only  one  described  being  the  sodanilide  of 
methenyldiethyltricarboxylate,  N]SraPh-C0-CH(C00Et)2,  melting  at 
123 — 124°;  from  this,  by  treatment  with  acids,  a  compound,  C12H9NO3, 
melting  at  172°,  is  obtained.  Phthalic  anhydride  reacts  readily, 
yielding  a  heavy  oil  of  acid  properties,  having  the  formula  CuHuOe. 
Carbonic  anhydride,  carbon  bisulphide,  sulphurous  anhydride,  and  phos- 
phoric anhydride  react  readily  with  ethyl  sodomalonate  forming  new 
compounds.  The  formation  of  coumarins  by  dehydrating  a  mixture 
of  ethyl  acetacetate  and  resorcinol  has  already  been  described  ;  using 
ethyl  sodacetoacetate,  condensation  takes  place  in  the  cold,  and 
/J-methylumbelliferone  may  be  thus  easily  prepared.  Sulphur  seems 
to  form  ethyl  thiotartronate  with  ethyl  sodomalonate.  The  carbamides 
react  to  form  ureides :  thus  sodium  barbiturate  is  formed  from  urea 
and  ethyl  sodomalonate,  and  similarly  a  thiobarbiturate  is  obtained 
from  thiocarbamide.  Acetamide  yields  with  ethyl  sodomalonate  a 
substance  of  the  formula  C7N2NaaH804,  and  aldehyde  ammonia  and 
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ethyl  sodacetoacetate  yield  long  wMte  needles  of  a  compound  of  the 
formula  CsHisNISI'aOz. 

H.  B. 

Ethyl  Propiopropionate.  By  A.  Hantzsch  and  0.  Wohlbruck 
(Ber.,  20,  1320 — 1325). — Ethyl  propiopropionate,  recently  inves- 
tigated by  Israel  (Abstr.,  1886,  834),  is  probably  the  ethyl  salt  of  an 
a-acid,  and  not  of  a  yS-acid,  in  that,  like  ethyl  acetoacetate,  it  is  decom- 
posed by  hydrolysis  into  a  ketone  and  carbonic  anhydride,  the  acid 
which  is  formed  as  an  intermediate  product  being  exceedingly  unstable. 
When  reduced  with  sodium  amalgam,  it  is  converted  into  a  lactic  acid, 
OL-meUujl-^-hydroxy valeric  acid,  CH2Me-CH(0H)-CHMe-C00H,  an 
uncrystallisable  syrup,  the  sodium  salt  of  which  crystallises  in  leaflets. 
By  phosphoric  iodide,  it  is  converted  into  methylpropylacetic  acid, 
CHaMe-CHa-CHMe-COOH,  which  boils  at  191—194°,  and  differs  from 
primary  caproic  acid,  in  that  it  gives  a  flesh-coloured  precipitate 
with  ferric  chloride.  The  monobromo-substitution  derivative  of  ethyl 
propiopropionate  is  converted  at  100''  into  a  crystalline  mass  of  an 
acid  homologous  with  tetric  acid,  probably  oc-propioacrylic  acid, 
COEt'CH  I  CH'COOH,  which  crystallises  in  colourless  tablets,  melting 
at  106 — 108°.  With  nitrous  acid,  ethylic  propiopropionate  yields 
ethyl  x-oximepropio7iate,  NOH  I  CMe'COUEt,  melting  at  94°.  Levu- 
linic  acid,  under  similar  conditions,  yields  a  substance  of  the  com- 
position C10H14N4O11,  which  may  empirically  be  regarded  as  com- 
pounded of  2  mols.  of  di-isonitrosolevulinic  acid  with  1  mol.  of  water. 

V.  H.  V. 

Synthesis  of  Diatomic  Monobasic  Acids  from  Ketones.  By 
S.  Refoematsky  (Ber.,  20,  1210— 1211).— /3-Dimethylethylenelactic 
acid  (hydroxyvaleric  acid)  is  obtained  by  the  action  of  ethyl  mono- 
chloracetate  and  zinc  on  acetone.  The  author  proposes  to  investigate 
the  reaction  between  ethyl  sodacetate  and  zinc,  and  other  ketones  as 
well  as  aldehydes  and  the  alkyl  salts  of  monobasic  acids. 

N.  H.  M. 

Decomposition  of  Ethyl  Acetomalonate  and  its  Homo- 
logues.  By  E.  Lang  (Ber.,  20,  1325— 1328).— With  a  view  of 
preparing  higher  homologues  of  ethyl  acetoacetate,  the  decomposition 
of  ethereal  salts  of  substituted  malonic  acids  by  nitrous  acid  was 
investigated.  It  is  found  that  by  this  reaction  isonitroso- derivatives 
of  ethyl  acetoacetate  are  produced. 

iJthyl  propiomalonate,  COOEt-CH(COEt)'COOEt,  is  a  colourless 
liquid  boiling  at  239 — 242°  ;  ethyl  butyromalonate  boils  with  partial 
decomposition  at  247 — 252'',  and  the  ethyl  isonitrosuhutyroacetate, 
derived  from  it,  is  a  yellow  oil,  soluble  in  alkalis  with  red  coloration. 

V.  H.  V. 

Glycuronic  Acid.  By  H.  Thieefelder  (Zeit.  physiol.  Chem.,  11, 
388 — 409). — This  substance,  which  was  first  obtained  from  the  urine 
of  dogs  by  Schmiedeberg  and  Meyer  (Zeit.  physiol.  Chem.,  3,  422), 
was  shown  to  exist  in  purree  by  Spiegel  (Abstr.,  1883,  219,  and  this 
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vol.,  p.  498).  It  may  be  prepared  in  a  pure  state  as  follows  : — Purree 
is  mixed  with  water,  and  digested  with  hydrochloric  acid,  the  excess 
of  which  is  removed  by  filtering,  and  washing  the  precipitate  witli 
water;  the  euxanthic  acid  which  is  insoluble  in  water  is  dissolved  in 
hot  alcohol,  and  on  cooling  separates  in  yellow  needles ;  it  is  purified 
by  repeated  recrystallisation.  Spiegel's  method  of  decomposing  this 
acid  into  euxanthone  and  glycuronic  acid  by  weak  sulphuric  acid  not 
giving  good  results,  it  was  found  better  to  mix  it  with  water  and 
subject  it  to  a  temperature  of  120 — 125°  in  a  Papin's  digester  for 
some  hours.  On  cooling,  yellow  needles  of  euxanthone  form,  and  are 
filtered  oif.  The  filtrate  is  twice  more  subjected  to  the  same  process. 
The  acid  filtrate  is  then  concentrated  to  a  thin  syrup  by  means 
of  an  air-pump.  Large  brown  crystals  of  glycuronic  anhydride 
separate ;  they  are  obtained  colourless  by  recrystallisation.  Free 
glycuronic  acid  is  easily  obtained  by  the  action  of  sulphuric  acid  on 
the  barium  salt.  The  anhydride  may  also  be  obtained  from  this  by 
heating  its  aqueous  solution  ;  the  crystals  belong  to  the  monoclinic 
system,  and  have  a  sweetish,  somewhat  bitter,  taste.  The  lead  and 
barium  salts  were  described  by  Schmiedeberg  and  Meyer.  The 
potassium  salt  crystallises  in  colourless,  strongly  refracting  needles 
with  four  prismatic  faces,  having  the  composition  C6H9O7K.  The 
sodium  salt  is  as  easily  obtained,  and  crystallises  in  fine  needles 
arranged  in  a  dendritic  or  radial  manner.  Attempts  to  crystallise  the 
zinc,  cadmium,  copper,  calcium,  and  silver  salts  failed.  By  mixing 
solutions  of  glycuronic  anhydride  with  phenylhydrazine  hydro- 
chloride and  sodium  acetate,  according  to  Fischer's  method  (Abstr., 
1885,  53),  brown  drops  form  and  sink  to  the  bottom  of  the  vessel, 
where  they  form  a  sticky,  black  mass  ;  this  is  a  compound  of  glycuronic 
acid  with  phenylhydrazine,  but  a  similar  product  in  a  form  available 
for  analysis  may  be  obtained  by  using  a  solution  of;  potassium 
glycuronate  instead  of  the  anhydride.  Yellow  needles  are  then 
formed,  of  neutral  reaction,  melting  point  114 — 115°,  and  composition 
CioHigNioOio.  They  reduce  Fehling's  solution  on  the  application  of 
heat.  Attempts  to  obtain  a  benzoyl  compound  byBaumanu's  method 
(this  vol.,  p.  228)  failed. 

The  specific  rotation  of  the  anhydride  is  [ajc  =  +19'25;  Kiilz 
gives  19*4  (this  vol.,  p.  498).  Difference  of  temperature,  however, 
probably  accounts  for  the  discrepancy,  the  present  determinations 
being  made  at  18°,  those  of  Kiilz  at  21°.  Experiments  moreover 
showed  that  the  specific  rotation  rises  with  the  temperature  of  the 
solution. 

Glycuronic  acid  reduces  copper  and  bismuth  salts  in  warm  alkaline 
solutions ;  comparing  its  reducing  power  with  that  of  dextrose, 
1  part  of  the  latter  corresponds  with  0"989  of  glycuronic  anhydride. 

By  the  action  of  bromine,  it  yields  saccharic  acid.  By  the  action 
of  sodium  amalgam,  gluconic  acid  is  obtained.  By  the  action  of 
mineral  acids,  Isevulinic  acid  is  not  obtained  but  an  acid  containing 
two  atoms  of  hydrogen  less  (CgHeOa).  W.  D.  H. 

Thienethylamine.  By  H.  Goldschmidt  and  W.  Schulthess  (Ber., 
20,  1700 — 1701). — As  the  method  of  preparation  of  amines  from  the 
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oximes  has  been  shown  to  be  applicable  to  the  furfuran-derlvatives, 
it  is  here  applied  to  thiophen-componnds.  Thus,  acetothienoxime  is 
converted  on  hydrogenation  into  thienethylamine,  C4SH)*CHMe']S'H2. 
This  reaction  is  best  effected  in  a  freezing  mixture.  The  resultant 
compound  is  a  colourless  liquid,  boiling  at  185 — 187° ;  it  absorbs 
carbonic  anhydride  from  the  air,  is  decomposed  on  evaporation  with 
hydrochloric  acid  ;  with  acetic  acid,  it  yields  an  acetate,  CeHgSN'OAc, 
crystallising  in  colourless,  very  soluble  needles.  Its  benzoyl- 
derivative  forms  glistening,  white  needles  melting  at  95",  and  gives 
the  indophenine  reaction.  V.  H.  V. 

Constitution  of  Benzene.  By  A.  Glaus  (Ber.,  20, 1422—1426). 
— The  author  considers  that  the  introduction  of  three  pairs  of 
quinone-oxygen  atoms  in  benzene  (Nietzki  and  Kehrmann,  this  vol., 
p.  473),  can  only  be  simply  explained  by  his  diagonal  formula  for 
iDenzene,  and  discusses  the  point  raised  against  the  diagonal  formula, 
that  it  does  not  show  a  difference  between  ortho-  and  para-positions. 
The  benzene  formula  lately  suggested  by  J.  Thomsen  (Ber.,  19,  2944) 
is  criticised,  and  R.  Meyer's  octahedral  formula  (Ber.,  15,  1825) 
referred  to.  N.  H.  M. 

Aromatic  Nitriles :  Action  of  Sodium  and  Alcohol  on 
a-Naphthonitrile,  Benzonitrile,  and  Tolunitrile.  By  E.  Bam- 
berger and  W.  LoDTER  (Ber.,  20,  1702,  and  1703— 1710).— On 
hydrogenation  of  the  aromatic  nitriles  two  classes  of  substances  are 
formed,  namely,  the  corresponding  hydrocarbon,  or  more  generally  its 
dihydro-derivative,  thus  :  CioHv-CN  +  2H2  =  doHio  +  HCN,  andthe 
primary  amine;  and  in  part  its  tetrahydro-derivative,  thus  :  CioHv'Ci^ 
-f  4H2  =  CioHu-CH^-NHo. 

Dihydronaphthalene,  CioHjo,  formed  as  in  the  above  reaction,  is  a 
strongly  refractive  oil,  boiling  at  211°  under  713  mm.  pressure,  and 
solidifying  at  low  temperatures  in  large,  glistening  tables  which 
melt  at  15"5°.  It  readily  takes  up  bromine  to  form  a  dibromide, 
CioHioBra,  which  crystallises  in  colourless  prisms  of  the  monoclinic 
system,  melting  at  735 — 74°,  and  is  readily  converted  into  naphtha- 
lene with  evolution  of  hydrobromic  acid. 

Tetrahydronaphthobenzylnmine,  CioHii*CH2*NH2,  also  obtained  in  the 
above  reaction,  is  a  colourless,  strongly  refractive,  viscid  oil,  of  peculiar 
ammoniacal  odour,  boiling  at  269 — 270°  under  722  mm.  pressure.  It 
is  monobasic,  and  shows  a  remarkable  affinity  for  carbonic  anhydride. 
Its  hydrochloride  crystallises  in  needles  ;  its  platmochloride  is  a  pale- 
yellow,  crystalline  precipitate.  On  hydrogenation  of  benzonitrile, 
benzene,  and  benzylamirie  are  obtained,  and  from  paratolunitrile,  a 
metbylbenzylamine,  C6H4Me-CH2-NH2  [Me  :  CH.NHz  =  1  :  4],  a 
colourless  oil,  resembling  trimethylamine  in  odour,  and  absorbing 
carbonic  anhydride.  Its  hydrochloride  crystallises  in  flat  needles, 
melting  at  234'5 — 235°  ;  and  the  platinochloride  in  four-sided  tables, 
sparingly  soluble  in  water.  V.  H.  V. 

Constitution  of  Quinone-derivatives.  By  A.  Hantzsch  (Ber., 
20,  1303 — 1308). — When  the  sodium  salt  of  quinonedihydroxy- 
dicarboxylate    is    treated   with    hydrobromic    acid    until    carbonic 
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anhydride  ceases  to  be  evolved,  and  bromine  is  added  to  the  product, 
paradibromodihydroxyquinone,  C6Br2(OH)202,  is  formed.  This  is 
shown  by  its  physical  properties  and  crystallographic  measurements, 
as  also  of  its  sodium  and  potassium  salts,  to  be  identical  with  brom- 
anilic  acid.  The  rest  of  the  paper  is  occupied  by  speculations  on 
the  constitution  of  bromanilic  acid ;  it  is  suggested  that  it  may  be  a 
paradibromotetraketohexamethylene.  V.  H.  V. 

Isomeric  Chloro-  and  Bromo-thymoquinones.  By  K.  Schniter 
{Ber.,  20,  1816 — 1319). — In  the  mono-substituted  thymoquinones, 
the  positions  3  and  6  are  not  identical  in  function,  so  that  according 
to  theory  two  mono-derivatives  are  possible.  It  is  remarkable,  how- 
ever, that  on  addition  of  the  halogen  acid  to  thymoquinone  and  sub- 
sequent oxidation,  the  same  chlorobromothymoquinone  is  formed 
whether  the  chlorine  be  introduced  first  and  then  bromine,  or  con- 
versely, a  result  only  to  be  explained  by  the  substitution  of  different 
hydrogen  atoms  by  the  halogen  in  the  two  cases. 

x-Ghlorothymoquinol,  prepared  by  adding  thymoquinone  to  concen- 
trated hydrochloric  acid,  crystallises  in  silky  needles  melting  at  70°, 
soluble  in  alcohol  and  ether. 

x-Chlorothymoquinone,  prepared  by  oxidising  the  above  with  ferric 
chloride,  was  not  obtained  in  a  crystalline  form. 

^-Bromothymoquinol  forms  colourless  needles  melting  at  53°  ;  it  is 
converted  by  oxidation  into  the  quinone,  which  crystallises  in  yellow 
leaflets  melting  at  45°. 

x-Ghloro-^-bromothymoquinolf  obtained  either  from  the  above 
a- chloro -derivative  and  hydrobromic  acid,  or  from  the  yS-bromo-de- 
rivative  and  hydrochloric  acid,  crystallises  in  needles  melting  at  63'' ; 
when  oxidised  it  yields  the  corresponding  quinone,  crystallising  in 
golden  leaflets,  and  melting  at  87°. 

/■i-Chlorothymoquinone,  formed  from  the  yS-bromo-derivative  by  sub- 
stitution, was  not  obtained  in  a  well-defined  condition.  The  ^-chloro- 
a-bro mo- thymoquinone  melts  at  78°,  and  the  corresponding  quinol 
at  56°.  Y.  H.  V. 

Substitution  of  the  Amido-  by  the  Nitro-group  in  Aromatic 
Compounds.  By  T.  Sandmeyer  (Ber.,  20,  1495— 1497).— Nitro- 
benzene is  prepared  from  aniline  in  the  following  way : — 50  grams  of 
crystallised  copper  sulphate  and  15  grams  of  grape-sugar  are  dis- 
solved in  100  c.c.  of  boiling  water  and  at  once  treated  with  a  cold 
solution  of  20  grams  of  soda  in  60  c.c.  of  water.  The  whole  solidifies 
and  then  becomes  quite  liquid ;  it  is  quickly  cooled  and  neutra- 
lised with  acetic  acid.  9  grams  of  aniline,  50  c.c.  of  water,  and 
20  grams  of  nitric  acid  (sp.  gr.  14),  are  mixed,  and  gradually  treated 
(being  kept  cool)  with  a  solution  of  15  grams  of  sodium  nitrite  in 
50  c.c.  of  water ;  the  whole  is  then  added  in  portions  to  the  solution 
first  prepared  contained  in  a  two-litre  flask.  After  two  hours,  it  is 
distilled,  the  distillate  treated  with  caustic  soda  and  the  nitro- 
benzene separated.  The  yield  is  5  grams  of  almost  pure  nitro- 
benzene. 

Parabromonitrobenzene  is  prepared  in  a  manner  similar  to  bromo- 
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benzene  from  17  grams  of  parabrora aniline,  the  amount  of  nitric 
acid,  &c.,  being  the  same  as  given  above ;  3  grams  of  pure  product 
were  obtained. 

y3- Nitronaphthalene  is  obtained  by  dissolving  7  grams  of  ^-naphthjl- 
amine  in  a  boiling  mixture  of  15  grams  of  nitric  acid  and  250  c.c.  of 
water,  cooling  quickly,  and  adding  12  grams  of  sodium  nitrite  in 
40  c.c.  of  water.  After  being  treated  with  the  cuprous  oxide  mix- 
ture, it  is  left  for  20  minutes,  and  treated  with  alcohol ;  it  is  then 
kept  cool  for  some  hours  and  distilled.  The  yield  of  pure  /3-nitro- 
naphthalene  is  |  gram.  N.  H.  M. 

Conversion  of  the  Higher  Homologues  of  Phenyl  into 
Amines.  By  R.  Lloyd  (Ber.,  20,  1254— 1262).— Merz  and  Weith 
have  succeeded  in  converting  phenol  into  aniline  and  diphenylamine 
by  heating  it  with  ammonium-zinc  chloride ;  the  conversion  is  more 
complete  the  higher  the  molecular  weight  of  the  phenol.  In  this 
paper,  the  examination  of  amines  obtained  from  isobutyl-  and  isoamyl- 
phenols,  thymol  and  carvacrol  is  described.  Thus  isobutylphenol 
yields  mono-  and  di-isobutylphenylamine.  Isohutijl'plienijlamine, 
!N'H2'06H4*C4H/,  is  a  brown  oil,  boiling  at  230 — 231°,  its  acetyl-deriva- 
tive  crystallises  in  leaflets,  melting  at  170°.  Diisohutylphenylamine, 
NH(C6H4-C4H9)2,  boils  at  305—315°  ;  it  gives  at  first  a  violet,  then  a 
blackish-blue  coloration  with  nitric  acid ;  its  platinochloride  crystal- 
lises in  yellow  needles,  and  its  acetyl-derivative  in  glistening  leaflets, 
melting  at  75°,  sparingly  soluble  in  water,  soluble  in  alcohol  and 
benzene. 

Similarly  isoamyphenol  yields  mono-  and  di-isoamylphenylamiue. 
Isoamylphenylamine,  NH.>'C6H4*C5Hii,  boils  at  259 — 262°.  Diisoamyl- 
jiheny'lamine,  NH(C6H4'C5H,i)2,  is  a  thick  oil,  boiling  at  319 — 321°; 
its  platinochloride  forms  golden-yellow  crystals,  and  its  acetyl-deriva- 
tive glistening  leaflets,  melting  at  81°. 

From  thymol  were  obtained  thymylamine,  NHa'CioHia,  and 
dithymylamine, '^^(C  10^-13)2',  the  latter  is  an  oil  of  aromatic  odour, 
boiling  at  340 — 345°;  its  acetyl-derivative  crystallises  in  leaflets, 
melting  at  78°;  the  former  has  been  investigated  by  Widman.  Of 
the  bases  formed  from  carvacrol,  carvacrylamine,  C10H13NH,,  is  a 
colourless  oil,  boiling  at  241 — 242°,  and  solidifying  at  —16°;  its 
platinochloride  crystallises  in  prisms,  its  acef//Z-derivative  crystallises 
in  white  tablets  melting  at  115°,  and  the  benzoyl-deriva,tiye  in 
rhombic  crystals  melting  at  102°.  Bicarvacrylamine  is  a  colourless 
oil  boiling  at  344 — 348°,  its  hydrochloride  forms  a  white  and  the 
platinochloride  a  yellow  precipitate  ;  the  ace/?/ Z- derivative  crystallises 
in  scales  melting  at  78°.  In  each  case  numbers  are  given  showing 
the  relative  proportions  of  the  primary  and  secondary  base  formed 
according  as  ammoniacal  solutions  of  zinc  ammonium  chloride  or 
bromide  were  used ;  the  bromide  gave  a  better  yield  than  the 
chloride.  The  most  satisfactory  results  were  obtained  in  the  case  of 
carvacrol.  V.  H.  V. 

Dimethylbenzylamine.  By  C.  L.  Jackson  and  J.  F.  Wing 
{Amer.  Chem.  /.,  9,    78 — 81). — This  base    has    been    prepared    by 
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ScTiotten,  but  not  fully  described.  Dimethylhenzylamine  is  preparsd 
by  the  action  of  benzyl  chloride  on  dimethylamine ;  the  product  in 
aqueous  solution  is  treated  with  ether,  which  extracts  the  substance 
in  question,  but  leaves  dissolved  in  the  water  the  excess  of  dimethyl- 
amine and  also  dibenzyldimethylammonium  chloride.  It  boils  at 
183 — 184° ;  its  chloride  and  nitrate  are  deliquescent ;  the  following 
three  crystalline  salts  were  analysed :  (NMe..'C7H7)2,H2PtCl6, 
(NMe2-C7H:7)2,H4Fe(CN)6,  and  (NMe2-C7H7,HCl)2,ZnCl2. 

Dimethyldibenzylammoniwn  chloride,  NMe2(C7H7)2Cl,  prepared  as 
above  described,  is,  after  purification,  a  white  crystalline  solid,  soluble 
in  water  and  in  chloroform  ;  when  it  separates  from  aqueous  solution 
it  is  obtained  as  an  oil,  which,  however,  soon  solidifies.  Its  platino- 
chloride  crystallises  easily.  H.  B. 

Action  of  Ethylenediamine  on  Catechol.     By  Y.  Merz  and 

C.    Ris     (Ber.,     20,     1190 — 1197).  —  Etkyleneortho'phenylenediamine, 

T^B[<[p^TT*^NH,  is  obtained  by  heating  3  grams  of  catechol  with 

3 '2  grams  of  dried  ethylenediamine  hydrate  at  200°  to  210°  for 
15  hours.  The  product  is  treated  with  cold  water,  washed  with 
water,  and  dried  over  sulphuric  acid ;  it  is  then  distilled  in  an 
atmosphere  of  hydrogen.  It  crystallises  from  ether  in  white, 
lustrous  plates,  melts  at  96-5—97°,  and  boils  at  287-5— 288-5°.  It 
dissolves  readily  in  hot  water,  warm  ether,  and  in  cold  alcohol, 
benzene,  and  chloroform.  When  the  aqueous  solution  is  heated  with 
ferric  chloride,  it  acquires  a  blue  colour  when  dilute,  violet  when 
more  concentrated  ;  on  adding  hydrochloric  acid,  the  blue  colour 
changes  to  green  or  greenish-yellow,  and  then  slowly  (on  heating 
quickly)  to  brown  and  red.  The  oxalate  crystallises  in  colourless 
needles,  sparingly  soluble  in  alcohol,  more  soluble  in  water  ;  it  melts 
at  184°  with  decomposition.  The  picrate  forms  a  yellow  crystalline 
precipitate,  readily  soluble  in  alcohol ;  it  melts  just  above  120°,  with 
decomposition.  When  the  diamine  is  oxidised  with  about  five  times 
its  weight  of  potassium  ferricyanide,  and  the  product  extracted  with 
ether,  quinoxaline  is  obtained.  The  yield  is  64-4  per  cent,  of  the 
theoretical.  The  quinoxaline  melts  at  27-5°,  and  distils  at  225 — 226° 
(comp.  Hinsberg,  Annalen,  237,  333). 

Quinoxaline  can  be  reconverted  into  ethylene  orthophenylene- 
diamine  by  gradually  treating  the  boiling  alcoholic  solution  with 
sodium ;  the  yield  is  about  40  per  cent,  of  the  weight  of  the  quin- 
oxaline.    Other  substances  are  formed  in  the  reaction. 

isr.  H.  M. 

Nitrophenols  and  Phenylhydrazine.  By  A.  Baer  (Ber.,  20, 
1497 — 1500). — When  orthonitrophenol  is  warmed  with  phenyl- 
hydrazine  in  presence  of  xylene  as  diluent  for  1^  hours,  orthamido- 
phenol  is  obtained  (comp.  Merz  and  Ris,  Ber.,  19,  1754);  benzene, 
ammonia,  and  nitrogen  are  formed  in  the  reaction. 

Paranitrophenol  reacts  in  like  manner  with  phenylhydrazine ; 
a-dinitrophenol  and  phenylhydrazine  yield  benzene  and  ammonium 
dinitrophenol.  N.  H.  M. 
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Thio-derivatives  of  Diethylaniline  and  Dimethylaniline. 
By  E.  HoLZMANN  (Ber.,  20,  1686 — 1643). — Sulphur  mouocbloride 
forms  with  diethylaniline  a  ditliiodiethijlaniline,  S2(C6H4*NEt-2)2 ;  in 
order  to  moderate  the  violence  of  the  reaction,  both  substances  are 
diluted  to  a  considerable  extent  with  petroleum.  The  compound 
crystallises  in  short,  golden  prisms,  melting  at  69 — 72° ;  it  is 
sparingly  soluble  in  ether,  more  readily  in  alcohol  and  benzene  ;  it  is 
rapidly  decomposed  by  excess  of  water.  Its  pierate  and  platino- 
chloride  are  yellow,  amorphous  precipitates.  By  silver  nitrate  in 
ammoniacal  solution,  the  sulphur  compound  is  converted  into 
dioxydiethylanilme,  02(C6H4'NEt2)2,  which  crystallises  in  needles  or 
prisms,  melts  at  67°,  and  is  decomposed,  when  moist,  in  contact  with 
air. 

Similarly  dimethylaniline  reacts  with  sulphur  dichloride  to  form 
thio dimethylaniline,  S(C6H4*NMe2)2,  which  crystallises  in  pale  yellow 
needles,  melts  at  123*5°,  and  is  sparingly  soluble  in  warm  alcohol  and 
benzene.  Its  pierate  and  platinoehloride  are  similar  to  those  of  the 
above  compound,  from  which,  however,  it  differs  in  not  being  con- 
vertible into  the  corresponding  oxygen  compound.  Y.  H.  V. 

Sulphazides.  By  H.  Limpeicht  (Ber.,  20,  1238— 1242).— In  this 
paper,  several  sulphazides  are  described,  a  class  of  substances  first 
investigated  by  Konig  and  Wiesinger,  and  obtained  by  passing  nitrous 
acid  into  an  alcoholic  solution  of  the  aromatic  amines,  saturated  with 
nitrous  acid. 

Metanitrophenylnitrohenzenesulphazide,  Ci2Hio(N02)2^2S02,  is  a 
crystalline  powder,  melting  at  160 — 162°,  soluble  in  alcohol  and 
acetone,  insoluble  in  water ;  it  slowly  reduces  Fehling's  solution  and 
ammoniacal  silver  solutions  ;  when  boiled  with  baryta-water,  it  is 
decomposed  into  nitrobenzene  and  metanitrohenzenesulplmiic  acid, 
N02*C6H4'S02H.  This  acid  crystallises  in  glistening  needles  melting 
at  95°,  and  is  soluble  in  ether,  sparingly  soluble  in  alcohol ;  its  salts 
crystallise  in  prisms. 

ParanitrophenylnitrohenzenesulpJiazide,  Tne\tiT)g  at  160°,  resembles  the 
above  compound ;  the  corresponding  sulphinic  acid  crystallises  in 
leaflets  melting  at  120°,  and  is  sparingly  soluble  in  ether. 

Orthotolyltoluenesidphazide,  C14H16N2SO2,  crystallises  in  needles 
melting  at  140 — 142°;  its  sulphinic  acid  crystallises  in  pale-yellow 
needles  melting  at  80°. 

Nitrotolylnitrotoluenesulphazide  crystallises  in  prisms,  melting  at 
140 — 142°  with  decomposition. 

The  reactions  which  lead  to  the  formation  of  these  compounds 
have  been  previously  explained  by  Konigs  and  Fischer. 

V.  H.  V. 

Action  of  Aldehydes  on  Phenols.  By  A.  Michael  and  J.  P. 
Ryder  {Amer.  Chem.  J.,  9,  130 — 137). — Benzaldehyde  and  phenol, 
when  heated  with  a  few  drops  of  hydrochloric  acid,  react  with  forma- 
tion of  a  white,  resinous  substance,  C26II20O2,  which  yields  a  white 
amorphous  acetate,  C26H18O2AC2.  Benzaldehyde  and  pyrogallol,  when 
heated  with   alcohol   and  a  little  hydrochloric  acid,  yield  a  white 
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crystalline  substance,  to  which  Baeyer  gave  the  formula  C^Ji^^Oj,  but 
which  is  really  CoeHsoOg ;  it  yields  a  crystalline  acetate,  CzeHuOeAcs. 
Benzaldehyde  and  phloroglucinol  give  a  resinous  compound,  inso- 
luble in  alcohol ;  its  composition  is  C26H20O6.  Benzaldehyde  and 
orcinol  give  a  white  resin  of  the  formula  C22H24O4,  soluble  in  alcohol. 
The  behaviour  of  a  number  of  other  phenols  and  aldehydes  was 
examined  ;  in  some  cases,  a  resinous  substance  was  at  once  formed  ;  in 
others  there  was  no  reaction,  even  on  heating. 

A  solution  of  resorcinol  in  absolute  alcohol  (1 :  2)  with  a  trace  of 
hydrochloric  acid  is  recommended  as  a  reagent  for  aldehydes  of  mono- 
basic acids  ;  if  no  resin  forms  after  some  hours,  it  is  poured  into  water, 
when  a  resinous  or  a  crystalline  substance  will  be  precipitated. 
Ketones  give  no  such  reaction,  and  this  reagent  is  therefore  more 
characteristic  than  phenylhydrazine  or  hydroxylamine. 

The  action  of  chloral  hydrate  on  resorcinol  has  been  already  de- 
scribed (Abstr.,  1884,  598)  ;  by  substituting  orcinol  for  the  resorcinol, 
a  more  stable  product  is  formed ;  it  can  be  obtained  almost  white  by 
recrystallisation,  has  the  formula  C23H2i08,  and  yields  an  acetate, 
C35H34O13,  melting  at  185°.  The  resorcinol  compound  was  again  pre- 
pared, but  it  was  still  found  impossible  to  obtain  satisfactory  analyses, 
owing  to  the  ease  with  which  it  absorbs  oxygen  ;  the  acetate  is, 
however,  easily  obtained  pure.  When  treated  with  permanganate, 
it  yields  a  crystalline  acid,  C20H16O8,  which  melts  at  about  210°. 

H.  B. 

Metamethylcinnamic   Acid    and    its  Derivatives.     By  W. 

MuLLER  (Ber.,  20,  1212 — 1217). — Metamethylcinnamic  acid, 
CgHg'COOH,  is  obtained  by  boiling  30  grams  of  metaxylyl  bromide 
with  35  grams  of  lead  nitrate  and  250  grams  of  water,  in  a  reflux 
apparatus  for  12  hours,  a  current  of  carbonic  anhydride  being  passed 
through  the  apparatus  all  the  time,  in  order  to  carry  off  the  nitrogen 
oxide  formed  in  the  reaction.  The  product  is  extracted  with  ether, 
the  oil  so  obtained  treated  with  sodium  hydrogen  sulphite ;  the 
white  flaky  precipitate  is  separated  from  the  liquid  and  washed  with 
sodium  hydrogen  sulphite  solution.  It  is  then  dissolved  in  water, 
separated  from  the  oil  which  forms,  and  treated  with  sodium  carbo- 
nate. Metatoluic  aldehyde  separates,  and  is  extracted  with  ether. 
The  aldehyde  boils  at  199°,  and  has  an  odour  of  benzaldehyde ;  when 
exposed  to  the  air,  it  oxidises  very  readily  to  the  corresponding  acid ; 
1  part  of  aldehyde,  1  part  of  sodium  acetate,  and  3  parts  of  acetic 
anhydride  are  boiled  for  eight  hours,  the  product  treated  with  water 
and  with  sodium  carbonate  until  alkaline,  and  steam  distilled.  The 
sodium  metamethylcinnamate  which  remains  is  precipitated  with 
hydrochloric  acid,  collected,  dissolved  in  a  little  hot  water,  and  again 
quickly  filtered.  It  separates  in  white  flakes.  It  resembles  cinnamic 
acid  in  appearance,  melts  at  107*5°,  distils  with  steam,  and  also  alone 
when  quickly  heated.  The  harium  and  silver  salts  form  white  plates 
and  white  flakes  respectively ;  both  are  almost  insoluble.  When 
oxidised  with  potassium  permanganate,  the  acid  is  converted  into 
metatoluic  acid. 

Hydrometamethylcinnamic  acid   (metamethylphenylpropionic  acid), 
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CtHv'CsHi'COOH,  is  prepared  by  the  action  of  sodium  amalgam  on 
metamethylcinnamic  acid.  It  forms  white  flakes  which  melt  at  40°  ; 
it  dissolves  in  water,  alcohol,  and  ether,  and  distils  with  steam. 

Metamethylcinnamic  bromide,  CgHgBra'COOH,  is  formed  when  a 
solution  of  metamethylcinnamic  acid  in  carbon  bisulphide  is  treated 
with  a  solution  of  bromine  in  the  same  solvent.  It  melts  at  167° 
with  decomposition  ;  it  is  readily  soluble  in  ether. 

Metaynethylphenylpropiolic  acid,  CgHT'COOH,  is  obtained  by  boiling 
the  above  bromide  with  alcoholic  potash.  The  product  is  evaporated, 
dissolved  in  water,  and  precipitated  with  hydrochloric  acid.  It  melts 
at  109"5°.  When  treated  with  silver  nitrate,  a  white  precipitate  is 
formed,  which  is  explosive.  When  the  barium  salt  is  distilled  with 
lime,  an  oil  is  obtained  (metamethylphenylacetylene),  which  gives  a 
red  precipitate  with  ammoniacal  cuprous  chloride  solution ;  this  ex- 
plodes when  heated. 

Metamethylcinnamene  is  prepared  by  leaving  powdered  cinnamic  acid 
for  two  or  three  days  in  contact  with  fuming  hydrobromic  acid.  The 
product  is  filtered  through  glass-wool,  washed  with  water,  and  treated 
with  sodium  carbonate.  The  oil  is  extracted  with  ether.  It  boils  at 
164°,  and  becomes  solid  when  kept  long. 

Metamethylbromocinnamene,  C7H7'CHBr*CIl2Br,  is  obtained  by  the 
action  of  bromine  on  a  cooled  solution  of  metamethylcinnamene  in 
chloroform.     It  melts  at  45°. 

Metamethyl-a,-hro7aoGinnam.ene,  CvHv'CH  !  CHBr,  is  prepared  by  the 
action  of  bromine  on  sodium  metamethylcinnamate  dissolved  in 
water ;  it  has  an  agreeable  odour,  becomes  thick  when  cooled,  and 
boils  with  decomposition  at  242°. 

Metamethyl-(3-bromocinnamene,  C7H7*CBr!CHo  is  prepared  by  boil- 
ing metamethylbromocinnamene  with  alcoholic  potash.  It  is  an  oil 
of  an  agreeable  odour ;  it  cannot  be  distilled,  and  blackens  at  the  tem- 
perature of  the  water-bath.  N.  H.  M. 

Action  of  Phosphorus  Pentachloride  on  Salicylic  Acid.    By 

J.  Chasanowitch  (Ber.,  20,  1164— 1167).— When  the  product  of  the 
action  of  phosphorus  pentachloride  (1  mol.)  on  salicylic  acid  (1  mol.) 
is  exposed  to  air,  a  solid  substance  is  obtained,  readily  soluble  in  water, 
from  which  it  separates  in  a  crystalline  form  when  kept  over  sul- 
phuric acid.  The  compound  is  monorthocarboxylphenylorthophos- 
phate,  PO(OH)20-C6H4-COOH  -f-  SHaO,  identical  with  that  obtained 
by  Couper  {Annalen,  109,  370).  The  lead  salt,  (C7ll4P06)2Pb3,  and  silver 
salt,  C7H4P06Ag3,  were  analysed.  The  first  product  of  the  reaction  is 
the  dichloride,  POClaO-CeHi'COCl  (Anschutz,  Abstr.,  1885,  1062). 
The  latter  distils  with  partial  decomposition  into  chlorobenzoic  chlo- 
ride. N.  H.  M. 

Homo-orthophthalimide.  By  S.  Gabriel  {Ber.,  20,  1198—1206 ; 
compare  this  vol.,  p.  50). — Dimethylhomophthalimide  is  best  pre- 
pared by  warming  48  grams  of  finely  powdered  homo-orthophthalimide, 
50  c.c.  of  water,  35  grams  of  powdered  potassium  hydroxide,  and 
200  c.c.  of  alcohol  in  a  flask  on  a  water-bath,  until  a  clear  solution  is 
obtained ;  it  is  cooled  down  until  lukewarm,  and  the  flask  fitted  with 

VOL.   LII.  3  c 
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a  reflux  condensei' ;  87  grams  of  methyl  iodide  is  gradually  added, 
the  whole  left  for  one  hour,  and  then  boiled  for  about  three-quarters  of 
an  hour.  The  contents  of  the  flask  are  evaporated  until  free  from 
alcohol,  treated  with  hot  water,  filtered  after  some  hours  and  then 
dried  and  distilled.  The  distillate  is  dissolved  in  soda  solution, 
filtered,  and  precipitated  with  ammonia.  It  is  crystallised  from  a 
mixture  of  water  and  glacial  acetic  acid  (1:5).  It  boils  without 
decomposition  at  318*5°,  under  770  mm.  pressure. 

Trimethylhomo-orthophthalimide  boils  at  294*5°  under  770  mm. 
pressure.  The  compound  C9ll4Me203  {loc.  cit.)  is  best  obtained  from 
dimethylhomophthalimide  (instead  of  the  trimethyl  compound)  by 
digesting  it  with  four  parts  of  fuming  hydrochloric  acid  at  210 — 220° 
for  four  to  five  hours.  When  the  compound  is  dissolved  in  alco- 
holic potash  in  presence  of  a  few  drops  of  water,  and  the  solution 
treated  with  5  to  10  volumes  of  alcohol,  and  kept  in  a  closed  vessel, 
crystals  of  the  potassium  salt,  C9H4Me204K2  +  H2O,  separate.  Other 
salts  were  prepared.  The  free  acid,  COOH-CeHi'CMeo-COOH,  is 
obtained  by  dissolving  the  anhydride  in  boiling  soda,  diluting,  and 
supersaturating  the  cooled  solution  with  hydrochloric  acid.  It  sepa- 
rates in  needles  of  a  glassy  lustre,  soluble  in  ether,  chloroform,  and 
warm  water.  It  melts  at  123°  when  quickly  heated,  with  separation 
of  water.  The  same  decomposition  also  takes  place  in  hot  solutions  of 
the  acid  containing  water. 

When  the  anhydride  is  distilled  with  soda-lime,  it  is  converted 
into  isopropylbenzene.  The  two  methyl-groups  in  dimethylhomo- 
phthalimide are  therefore  attached  to  the  same  carbon-atom,  as  shown 
in  the  formula  previously  ascribed  to  it  (loc.  cit.). 

Homophthalimide  sodium,  C9H602NN"a,  is  prepared  by  adding  a  solu- 
tion of  0'23  gram  of  sodium  in  10  c.c.  of  alcohol  to  a  solution  of 
1'7  gram  of  homophthalimide  in  80  to  100  c.c.  of  boiling  alcohol;  it 
separates  as  a  yellow,  crystalline  powder. 

Homo-orthophthalaminic  acid,  COOH'C6H4*CH2*CONH2,  is  formed 
when  benzoylcyanideorthocarboxylic  acid  (W.  Wislicenus,  Abstr., 
1885,  532)  is  gradually  added  to  10  parts  of  sulphuric  acid,  and  the 
whole  warmed  at  70''  for  half  an  hour ;  the  product  is  precipitated  by 
water.  It  crystallises  from  boiling  alcohol  in  needles  which  melt  at 
185 — 187°,  with  evolution  of  gas;  it  then  solidifies  and  melts  at  230°, 
the  melting  point  of  homo-orthophthalimide.  The  methyl  salt  of  the 
amido-acid  melts  at  110 — 112°. 

Benzalhom.O'Orthophtlialimide,  Ci6HnN'02,  is  obtained  by  boiling  a 
mixture  of  homo-orthophthalimide  with  benzaldehyde  for  10  minutes, 
and  treating  the  product  with  hot  alcohol.  It  crystallises  from  alcohol 
in  needles  which  melt  at  173—174°. 

Homo-orthophthalimidazobenzene,  CgHeNO^'NoPh,  is  formed  when 
2*5  grams  of  homophthalide,  dissolved  in  alcohol,  is  added  to  a  solu- 
tion of  5  grams  of  aniline  previously  treated  with  the  necessary 
amount  of  hydrochloric  acid  and  potassium  nitrite  to  convert  it  into 
diazobenzene  chloride.  It  crystallises  from  glacial  acetic  acid  in 
orange-coloured  needles  melting  at  258 — 260°.    .  N.  H.  M. 
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Derivatives    of    Ethyl   Quinoneparadicarboxylate.     By   A. 

Hantzsch  and  A.  Zeckendorf  (Ber.,  20,  1308 — 1315). — In  con- 
tiimation  of  the  experiments  of  Hentzsel  and  Loewy  (Abstr.,  188(3, 
854  and  1028),  it  is  shown  that  the  product  of  the  action  of  chlorine 
on  ethyl  dihydroxyquinonedicarboxylate  is  not  represented  by  the 
formula  CsHeClaOg,  but  by  C5H5CI2O3.  The  molecular  formula  should 
probably  be  doubled,  and  the  constitution  of  the  compound  repre- 
sented as  C202(CCl2*COOEt)2,  ethyl  tetracTilorodihetoadipate.  This 
view  is  confirmed  by  its  decomposition  by  ammonia  into  1  mol.  of 
oxamide  and  2  mols.  of  dichloracetamide.  The  final  product  of  the 
action  of  chlorine  on  ethyl  quinonedihydrodicarboxylate  and  ethyl 
succinosuccinate  is  identical,  namely,  ethyl  dichloroquinonedicarhoxylatey 
C602Cl2(COOEt)2,  which  crystallises  in  greenish-yellow  needles,  melt- 
ing at  195°  ;  the  ready  removal  of  both  chlorine-atoms  in  this  com- 
pound is  remarkable,  a  change  effected  even  by  very  dilute  aqueoas 
soda.  By  ammonia,  it  is  converted  into  ethyl  diamidoquinonedicarl- 
oxylate,  0602(1^112) 2(COOEt)2,  which  crystallises  in  yellow  glistening 
leaflets,  decomposed  at  270°  without  fusion  ;  with  aniline  a  dianilido- 
derivative,  0602(N'HPh)2(OOOEt)2,  is  formed,  which  crystallises  in 
glistening  needles  melting  at  246°  ;  other  primary  amines  give  similar 
products.  The  above  dichloro- compound  yields  on  hydrogenation  a 
compound,  O12H12OI2O6,  probably  ethyldichlorodihydroxyterephthalate, 
which  crystallises  in  grouped  needles  melting  at  123°. 

Y.  H.  V. 

Direct  Conversion  of  Aromatic  Sulphonates  into  the  Corre- 
sponding Amido-compounds.  By  0.  L.  Jackson  and  J.  F.  Wing 
{Amer.  Ghem.  J.,  9,  75 — 7S). — Although  the  haloid  organic  com- 
pounds, with  the  exception  of  benzoic  chloride,  do  not  act  on  sodamide 
or  potassamide,  yet  the  corresponding  sulphonic  acids  do.  Thus 
potassium  benzenesulphonate  fused  with  sodamide  for  a  short  time 
over  a  flame  gives  10  per  cent,  of  the  theoretical  yield  of  aniline ; 
some  diphenylamine  melting  at  53 — 54°  was  also  formed,  probably 
because  the  sodamide  contained  a.n  excess  of  sodium.  Potassium 
benzenemetadisulphonate  in  like  manner  yields  metaphenylenediamine, 
but  the  yield  is  much  less,  amounting  only  to  about  5  per  cent. 

H.  B. 

Oxidation  of  Benzene-derivatives  with  Potassium  Ferri- 
cyanide.  By  W.  A.  Noyes  and  0.  Walker  (Amer.  Ghem.  /.,  9,  93 
— 99). — Orthotoluenesulphonamide,  when  treated  with  potassium  ferri- 
cyanide,  yields  the  corresponding  acid  (comp.  Abstr.,  1886,  804),  but 
with  other  oxidising  agents  similar  substances  have  yielded  sulphinides. 

The  action  of  potassium  ferricyanide  on  paraxylenesulphamide  is 
described.  The  product  of  the  reaction  was  nearly  aciditied  to  pre- 
cipitate unoxidised  paraxylenesulphonamide,  evaporated  to  remove 
potassium  ferrocyanide,  then  acidified  and  extracted  with  ether  and 
the  acids  converted  into  barium  salts.  The  mixture  of  salts  extracted 
with  alcohol  left  barium  sulphamineterephthalate  insoluble,  whilst  a 
barium  sulphamineparatoluate  passed  into  solution.  The  free  acid 
from  the  barium  salts  is  identical  with  that  described  by  Remsen  and 
Hall.     There  appears  to  be  formed  also  some  of  the  isomeric  /3-acid. 

3  c  2 
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SulphartiineterephthaUc  acid,  C6H3(COOH)o*S02NH2,  was  extracted  by 
dissolving  the  purified  barium  salt  in  hydrocliloric  acid  and  treating 
with  ether ;  if,  however,  the  salt  is  heated  with  hydrochloric  acid,  it 
is  converted  into  hydrogen  barium  sulphoterephthalate, 

COOH'C6H3<gQ^>Ba  +  H^O. 

Sulphamineterephthalic  acid  crystallises  easily  from  hot  water,  and 
does  not  fuse  at  310°.     The  monopotassium  salt, 

COOH-CeHaCSO^NHO-COOK  +  JHA 

is  sparingly  soluble  in  cold  water. 

The  barium  salt  (-f-HjO)  when  formed  by  boiling  the  acid  with 
barium  carbonate,  dissolves  easily,  but  once  separated  in  the  solid 
condition,  it  is  difficult  to  redissolve  ;  it  forms  nodular  masses  without 
any  well-defined  crystalline  structure. 

For  the  sake  of  comparison,  terephthalic  sulphiuide  and  its  barium 
salt  were   prepared ;    the   acid  potassium  salt   has   been   previously 

CO 

described.     Terephthalic  sulphinide,  COOH'C6H3<oq  >NH,  is  easily 

soluble  in  hot  water,  and  fuses  at  297 — 299*^  ;  it  gives  a  precipitate 
with  silver  nitrate  almost  insoluble  in  dilute  nitric  acid ;  sulphamine- 
terephthalic acid  does  not  give  a  similar  reaction.  The  barium  salt 
with  3H2O  forms  scales  very  sparingly  soluble  in  water.  H.  B. 

Conversion  of  /3-Naphthaquinone  into  Indonaphthene- 
derivatives.  By  T.  Ztncke  (Ber.,  20,  1265— 1272).— In  a  former 
paper,  Zincke  has  shown  that  dichloro-^-naphthaquinone  is  converted 
by  alkalis  into  an  acid,  C10H6CI2O3,  which  may  be  regarded  as  a  di- 
chloro- derivative  of  phenyleneacetyleneglycollic  acid, 

<cS>C(OH)-COOH 

(this  vol.,  p.  64).     On  oxidation,  the  acid  is  converted  into  a  ketone, 

<p^pj  >C0,  an  analogue  of  diphenylene  ketone.     These  compounds 

can  also  be  considered  as  derivatives  of  indonaphthene,  the  former  as 
a  dichlorohydroxyindonaphthenecarboxylic  acid,  the  latter  as  a  dichloro- 
indonaphthene  ketone.  The  ketone  crystallises  in  yellow,  glistening 
needles,  melting  at  89 — 90°,  resembling  quinone  not  only  in  odour, 
but  also  in  its  reactions  in  that  it  combines  with  hydroxy lamine  and 
the  amines.     The  hydroxylamine-derivative  or  oxime, 

crystallises  in  needles  melting  at  120°,  the  me^%Zamiwe-derivative  in 
dark-red  needles  melting  at  195°,  and  the  dimethylamine-derivfxtive 
in  quadratic  tablets  melting  at  140°.  These  amine-derivatives  are 
decomposed  by  acids  or  alkalis  with  regeneration  of  the  amine  and 
formation    of   phemjlenechlorohydroxy acetylene    ketone^     C9H4C10*OH, 
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whicli  crystallises  in  leaflets  melting  at  114° ;  it  is  soluble  in  alkalis 
with  a  red  coloration^  and  is  converted  by  phosphoric  chloride  into  a 
compound,  crystallising  in  leaflets,  and  differing  from  the  original 
ketone.  It  readily  takes  up  chlorine  and  bromine,  yielding  colourless, 
crystalline  compounds  which  no  longer  possess  a  quinone  character. 

y.  H.  V. 

Synthesis  of  Indonaphthene-derivatives.  By  W.  Roser  (Ber., 
20,  1273 — 1274). — This  paper  is  a  preliminary  communication  with 
regard  to  the  synthesis  of  indonaphthene-derivatives  from  those  of 
cinnamic  acid.  Thus,  dibromocinnamic  acid  when  heated  with  con- 
centrated sulphuric  acid  yields  phenylenedibromoacetylene   ketone   or 

dibromoketoindonaphfhenejC^i,<^  p  -p  ~^i  crystallising  in  orange  yellow 

needles  melting  at  123°.  With  hydroxylamine,.  it  forms  an  oxitne 
crystallising  in  needles  melting  at  195",  and  with,  aniline  an  anilide 
melting  at  170°.  The  ketone  combines  directly  with  bromine  to 
form  a  tetrabromo-additive  product,  which  may  be  regarded  as  a 
derivative  of  hydrindonaphthene ;  this  compound  crystallises  in 
prisms  melting  at  124°.  V.  H.  Y. 

Nitrosamines.  By  0.  Fischer  and  E.  Hepp  {Ber.,  20,  1247 — 
1253). — In  a  former  paper  (this  vol.,  p.  244),  it  has  been  shown  that 
the  nitrosamines  derived  from  aromatic  amines  are  converted  by 
alcoholic  hydrogen  chloride  into  paranitroso-derivatives  corresponding 
with  paranitrosodimethylaniline.  Thus,  from  phenyl-a-naphthylnitros- 
amine  a  paranitroso-product,  CieHisN^O,  is  obtained,  which  crystallises 
ia  leaflets  or  needles  melting  at  150°,  and  soluble  in  concentrated 
sulphuric  acid  with  brown  coloration.  Similarly  from  paranitroso-a- 
dinaphthylamine,  a  compound,  CioHuNgO,  is  obtained,  crystallising 
in  brownish-red  needles  melting  at  169°,  and  from  /3-naphthylethyl- 
nitrosamine  a  base,  C12H10N2,  which  crystallises  from  methyl  alcohol 
in  short  prisms  containing  1  mol.  MeOH,  melting  at  75°.  The  hydro- 
chloride crystallises  in  colourless  needles,  and  the  platinochloride  in 
yellow  needles  containing  3  mols.  HgO,  the  picrate  in  yellow  needles. 
This  substance  probably  belongs  to  the  anhydro-bases,  and  its  con- 
stitutioa  is  that  of  an  ethenyl-|^-/3-naphthalenediamine. 

The  base  obtained  from  tetrahydroquiuolinenitrosamine  separates 
in  greenish-yellow  flocks,  melting  at  134°. 

It  has  been  observed  that  the  above  paranitroso-derivatives  dissolve 
readily  in  dilute  alkalis,  and  are  again  reprecipitated  on  passing  in 
(carbonic  anhydride.  The  sodium  salt  of  paranitrosomethylaniline 
separates  in  yellow  needles  of  the  composition  C7H8N2O  +  NaOH,  but 
the  formation  of  such  a  salt  is  not  in  accordance  with  the  formula 
proposed  for  those  substances  by  Baeyer  and  Caro.  V.  H.  V. 

Azonium  Bases.  By  0.  N.  Witt  (Cer.,  20,  1183—1186).— 
Phenylorthonaphthylene-diamine  (this  vol.,  p.  590)  is  prepared  by 
mixing  a  solution  of  10  grams  of  sulphobenzene-azo-/:i-naphthylphenyl- 
amine  in  100  c.c.  of  alcohol  and  10  c.c.  of  glacial  acetic  acid,  with  a 
solution  of  12  grams  of  stannous  chloride  dissolved  iu  20  c.c.  of  glacial 
acetic  acid.  Alter  a  short  time,  pure  hydrochloric  acid  is  added  until  the 
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red  colour  of  the  solution  has  entirely  disappeared.  The  hydrochloride 
of  the  diamine  separates  in  white  needles  ;  these  are  collected  and 
washed  with  alcohol  and  ether,  and  dried  at  110°.  The  base  is 
obtained  by  treating  the  alcoholic  solution  with  potash.  It  forms 
transparent,  flat  prisms,  which  melt  at  136 — 137",  and  gradually 
redden  when  exposed  to  air.  When  dry,  it  can  be  heated  at  110° 
without  decomposition,  but  in  presence  of  water  it  rapidly  becomes  red. 
Phenylnayhtlwphenanthrazonium  nitrate,  CsoHjgNgOs,  is  formed  when 
a  solution  of  equal  parts  of  phenanthraquinome  and  the  diamine  in 
glacial  acetic  acid  is  boiled  for  a  short  time  ;  alcohol  and  nitric  acid 
(sp.  gr.  1'3)  are  added  to  the  cooled  product.  It  separates  after  a 
day  in  long  needles,  which  are  crystallised  several  times  from  alcohol ; 
it  melts  at  110°.  The  crystals  are  dichroic.  It  is  almost  insoluble  in 
water,  but  more  soluble  in  alcohol,  with  a  yellowish-red  colour.  The 
alcoholic  solution  when  treated  with  boiling  water  dyes  cotton 
and  wool  a  salmon  colour.  The  other  salts  of  the  base  are  much 
more  soluble;  the  platinocJiloride  is  a  red  precipitate.  The  free  base 
is   soluble  in  ether  ;  the  solution  is  yellow ;  it  has  the  constitution 

N-CoHe- 
Ci4H8<^   I  \  and  is  therefore  the  analogue  of  the  hypothetical 

^NPh(OHX 
phenj-lphenazonium  hydroxide,  of  which  the  author  considers  saffranine 
to  be  the  asymmetrical  diamido-derivative  (Ber.,  19,  3121). 

N.  H.  M, 

Azo-derivatives  of  Phenyl-^-naphthylamine.  By  T.  Zincke 
and  A.  T.  Lawson  (Ber.,  20,  1167 — 1176). — Benzene-azo-jS-naphthi/l- 
phenylamine  is  obtained  by  converting  20  grams  of  aniline  into 
diazobenzene  chloride,  diluting  the  liquid  with  an  equal  weight  of 
alcohol,  and  adding  it  to  a  warm  solution  of  47  grams  of  phenyl- /3- 
naphthylamine  in  900  to  1000  c.c.  of  alcohol.  The  azo-compound 
separates  in  a  crystalline  form,  and  after  being  filtered,  washed,  and 
extracted  with  alcohol,  is  pure  enough  for  most  purposes.  It  crystal- 
lises from  hot  acetic  acid  in  small  lustrous  needles  of  an  intense  red 
colour  and  dark  metallic  lustre,  and  melts  at  141 — 142°  (not  128 — 
129°  ;  Ilenriques,  Abstr.,  1885,  168).  When  boiled  with  glacial  acetic 
acid  (5 — 6  parts)  and  hydrochloric  acid  (1 — 1\  part),  it  is  converted 
into  naphthaphenazine,  Ci^'E.^^'O^'H.i,  and  aniline.  This  reaction 
supports  the  view  that  the  azo-derivatives  of  /3-naphthylamine 
are  hydrazimides ;  the  constitution  of  benzeneazo-yS-naphthylphenyl- 

amine   would   therefore   be    CioIl6<[-[o-/-vTTTpi  \>.      Bromine  acts  on 

the  compound  dissolved  in  warm  glacial  acetic  acid  with  formation  of 
phenyl-/^- naphthylamine  tetrabromide,  melting  at  202 — 203°  ;  the 
latter  is  identical  with  the  compound  obtained  by  Streiff  (Annaleri, 
209,  158). 

Amido-^-naphthylphenylamine,  NHa'CioHe'IS'HPh,  is  obtained  by 
reducing  the  azo-compound  with  stannous  chloride.  The  hydro- 
chloride forms  long,  colourless,  lustrous  needles,  very  sparingly 
soluble  in  water,  more  soluble  in  alcohol ;  it  becomes  violet  when 
exposed  to  air.      The  sulphate   resembles   the   hydrochloride.      The 
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free  base  crystallises  from  alcohol  in  wide  needles  or  plates,  which 
melt  at  138 — 140°,  and  readily  become  violet. 

/^\ 

Diphenylnaphthaleneazammonium  hydroxide,  CioH6\   |  />NPh2*0H,  is 

prepared  by  dissolving  tbe  azo-derivative  of  /3-phenylnaphthylamine 
in  hot  glacial  acetic  acid  (10  parts),  heating  almost  to  boiling,  and 
gradually  adding  to  it  a  hot  concentrated  solution  of  potassium 
dichromate  until  the  solution  acquires  a  brownish-red  colour.  It  is 
then  boiled  for  a  few  minutes  and  diluted  with  an  equal  volume  of 
hot  water ;  on  cooling,  the  chromate  of  the  base  separates  in  yellow 
needles.  The  free  base  was  only  obtained  in  solution;  it  shows  a 
green  fluorescence,  precipitates  metallic  salts,  and  liberates  ammonia. 
The  chloride,  CaaHieNaCl,  crystallises  in  well-formed  lustrous  prisms 
readily  soluble  in  alcohol,  less  soluble  in  water.  The  platinochloride, 
(C2>Hi6N3Cl)2PtCl4,  forms  a  crystalline,  reddish  precipitate  sparingly 
soluble  in  water ;  the  sulphate  and  nitrate  form  lustrous  prisms  and 
long,  flat,  lustrous  needles  respectively.  The  picrate  crystallises  in 
small  needles  of  an  intense  yellow  colour ;  it  melts  at  243°,  and  is 
very  sparingly  soluble  in  water.  N.  H.  M. 

Orthamidoazo-  and  Hydrazimido-compounds.  By  T,  Zincke 
and  A.  T.  Lawson  (Ber.,  20,  1176— 1183).— When  a  solution  of 
orthodiazoazotoluene  (prepared  by  treating  a  solution  of  5  grams  of 
orthamidoazotoluene  in  50  grams  of  alcohol  and  5  grams  of  strong 
hydrochloric  acid  with  1*6  gram  of  sodium  nitrite  dissolved  in  5  parts 
of  water)  is  mixed  with  an  alcoholic  solution  of  3  grams  of  a-naphthol, 
and  treated  with  concentrated  aqueous  soda,  a  deep  red  precipitate  con- 
sisting of  the  sodium  salt  of  the  compound  C7H7'N2*C7H7'N2CioH6-OH 
is  formed.  The  latter  is  obtained  by  decomposing  the  sodium  salt  with 
acetic  acid  ;  it  crystallises  from  aniline  in  brownish-red  needles  melt- 
ing at  210°,  is  sparingly  soluble  in  neutral  solvents,  but  dissolves  in 
dilute  alcoholic  soda  with  violet-red  coloration.  When  reduced  with 
stannous  chloride  in  alcoholic  solution  it  yields  tolueneazimidotolnene, 
C7H6 '.  N3*C7H7,  melting  at  126°,  and  amido-a-naphthol  hydrochloride 
together  with  a  small  quantity  of  a  substance,  probably  orthotoluylene- 
diamine. 

Orthodiazoazotoluene  reacts  with  ^-naphthol  with  formation  of  a 
compound  isomeric  with  that  described  above.  In  the  case  of 
^-naphthol,  the  free  diazo-compound,  and  not  the  sodium  salt, 
separates  on  the  addition  of  soda.  It  may  be  crystallised  from  chloro- 
form or  benzene,  when  it  is  obtained  in  long,  deep  red  prisms  of  an 
intense  green  metallic  lustre.  It  melts  at  177°,  dissolves  readily 
in  chloroform,  benzene,  and  xylene,  sparingly  in  alcohol,  acetone,  and 
light  petroleum.  Alcoholic  soda  dissolves  it  only  slightly.  When 
reduced,  it  is  converted  into  the  azimide,  C7H6 !  N3*C7H7,  and  the 
hydrochlorides  of /3-amidonaphthol  and  para-  and  ortho-toluidine. 

Orthodiazoazotoluene  reacts  readily  with  /3-naphthylamine  with 
formation  of  the  compound  C7H7'N2'C7H6'N2'CioH6*NH2.  This  crystal- 
lises from  hot  alcohol  in  deep  red,  lustrous  plates  melting  at  201 — 203° ; 
it  is  readily  soluble   in   chloroform  and   benzene.     When    reduced; 
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it  behaves  like  the  naphfchol  -  derivatives,  yielding  the  azimide 
C7H6 !  Ns'CvHt,  and  probably  also  orthonaphthylenedianriine ;  when 
boiled  with  hydrochloric  acid  in  alcoholic  solution,  the  azimide  is 
also  formed. 

The  diazo-compoTinds  of  paramidoazotolnene  are  prepared  in  a 
manner  similar  to  those  of  the  ortho-compound. 

Faradiazoazotoluene  nitrate  crystallises  in  slender,  brownish-yellow 
needles,  rather  readily  soluble  in  water  and  alcohol ;  the  perbromide 
forms  a  yellow,  crystalline  precipitate  which  changes  to  slender,  violet 
needles,  melting  at  96°. 

Paradiazoazoimide  is  obtained  by  treating  the  perbromide  with  an 
excess  of  alcoholic  ammonia  in  long,  slender,  slightly  yellow  plates 
melting  at  58 — 60° ;  it  can  be  crystallised  from  alcohol,  but  decom- 
poses when  heated  or  when  in  contact  with  sulphuric  acid. 

When  the  diazo-salts  are  reduced  with  zinc-dust  and  glacial  acetic 
acid  or  with  stannous  chloride,  orthotoluidine  and  orthometatoluene- 
diamine  are  formed ;  when  sodium  sulphite  is  used,  sodium  diazoazu- 
toluene  sulphonate,  C7H7*N'2*C7H6*]Sr2*S03Na,  is  obtained;  this  is  a 
reddish  crystalline  precipitate,  readily  soluble  in  alcohol,  sparingly 
in  water. 

The  diazo-salts  combine  readily  with  the  naphthols  ;  the  ji-napMhol- 
derivative  forms  deep  red  needles  melting  at  186° ;  it  is  readily 
soluble  in  hot  alcohol  and  benzene.  When  reduced  with  stannous 
chloride,  it  yields  y3-amidonaphthol,  orthotoluidine,  and  orthometa- 
toluylenediamine. 

The  diazo-salts  of  paramidoazotoluene,  as  well  as  the  perbromide, 
correspond,  therefore,  only  partially  with  the  compounds  of  orthamido- 
azotoluene  which  yield  hydrides  when  reduced.  N.  H.  M. 

Naphtholcarboxylic  Acids.  By  R.  Nietzki  and  A.  L.  Guiter- 
MANN  (Ber.,  20,  1274 — 1277). — The  naphtholcarboxylic  acids  are 
readily  decomposed  into  carbonic  anhydride  and  the  corresponding 
naphthol ;  in  this  respect,  the  /3-acid  is  more  unstable  than  the  a-acid. 
On  adding  diazobenzene  chloride  to  a  solution  of  a-naphthol- 
carboxylic  acid  in  dilute  alkali,  a  crystalline  precipitate  is  obtained, 
but  analyses  show  that  it  is  not  homogeneous.  On  hydrogenation, 
however,  there  was  obtained  an  amidonaphtholcarboxylic  acid, 
OH'CioH5(NH2)'COOH,as  a  colourless,  crystalline  powder,  decomposing 
at  260'^  with  evolution  of  carbonic  anhydride.  The  amidonaphthol 
obtained  from  it  on  oxidation  yielded  «-naphthaquinone,  and  thus  its 
constitution  was  that  of  a  1  :  4-derivative.  Then  since  the  «-naph- 
tholcarboxylic  acid  is  obtained  by  Kolbe's  process  from  a-naphthol, 
and  in  that  in  the  reaction  only  1 :  2-  and  1  :  4-derivatives  are  formed, 
and  as  the  introduced  amido-group  takes  up  the  second  4-position  in 
the  naphtholcarboxylic  acid,  the  OH  and  COOH  groupings  are  pro- 
bably in  the  1  ;  2  positions  respectively.  V.  H.  V, 

/3-Naphthylaminesulphonic  Acid.  By  F.  Bayer  and  C.  Duis- 
BERG  (Her.,  20,  1426  —  1432).  —  fS-Naphthylamine-^-sulphonic  acid, 
NH2*C]oH6*S03H,  is  prepared  by  the  action  of  much  sulphuric  acid  on 
;8-naphthylamine  at  150"  for  1|  hour.     The  hot  solution  is  poured  at 
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once  on  to  ice,  left  for  some  time,  and  the  residue  collected  and  ex- 
tracted with  boiling  water  several  times ;  it  is  then  further  purified 
by  means  of  the  barium  or  sodium  salt.  It  is  sparingly  soluble  in  hot 
water,  and  crystallises  on  the  addition  of  hydrochloric  acid  to  the  hot 
dilute  solution  of  the  sodium  salt  in  long,  lustrous  needles  (with  1  mol. 
H2O)  ;  when  boiled  for  a  long  time,  it  separates  as  a  sandy  powder 
(anhydrous).  The  barium  salt  (with  4|  mols.  H2O)  crystallises  in 
groups  of  slender  plates  readily  soluble  in  hot  water ;  the  magnesium 
salt  forms  white  needles  (with  1  mol,  H2O),  which  show  a  blue 
fluorescence.  The  sodium  (with  4  mols.  .H2O)  and  potassium  salts 
crystallise  respectively  in  small  white  needles  and  groups  of  needles. 
The  acid  is  distinguished  from  the  a-acid  by  the  solubility  of  its 
sodium  salt  in  alcohol,  from  the  |S-acid  by  the  solubility  of  the  free 
acid  in  boiling  water,  and  from  the  7-acid  by  the  sparing  solubility  of 
the  barium  salt.  The  acid  reacts  with  tetrazodiphenyl  wich  forma- 
tion of  6-purpurin  G,  and  with  tetrazoditolyl  chloride  with  formation 
of  ^-purpurin  5B,  a  splendid  red  product. 

The  ^-acid  is  formed  by  heating  the  pure  7-acid  or  a-acid  with 
sulphuric  acid  at  160°  for  Ij  hour. 

/5-Naphthol-^-sulphonic  acid  is  obtained  by  heating  to  boiling  an 
aqueous  solution  of  the  diazo-compound  of  /:i-naphthylamine-^-sulphonic 
acid  with  sulphuric  acid,  and  neutralising  with  barium  carbonate  ;  it 
is  then  collected  and  extracted  with  sodium  carbonate  solution.  The 
barium  salt  is  sparingly,  the  sodium  salt  readily  soluble ;  the  chloride 
melts  at  114°  (the  chlorides  of  Bayer's  and  Schaefier's  acids  melt  at 
61'5"  and  135°  respectively).  The  acid  is  identical  with  that  already 
prepared  by  Casseila  by  heating  salts  of  naphthalene-a-disulphonic 
acid  with  alkali.  N.  H.  M. 

Purpurogallin.  By  R.  Nietzki  and  T.  Steinmann  (Ber.,  20,  1277 
— 1280). — Girard  and  others  have  described  a  substance,  purpuro- 
gallin, obtained  by  the  oxidation  of  pyrogallol ;  a  somewhat  similar 
substance,  pyrogalloquinone,  was  obtained  by  the  action  of  quinone 
on  pyrogallol.  Iti  this  paper,  these  two  substances  are  examined,  and 
found  to  be  identical  and  of  the  formula  C20H16O9 ;  the  acetyl-deriva- 
tive  has  the  formula  C2oHi209(Ac)4.  Naphthalene  is  obtained  when 
purpurogallin  is  distilled  with  zinc-dust.  V.  H.  V. 

Oxidation  of  Santonin.  By  H.  Wagner  (Ber.,  20,  1662—1665). 
— Santonin  is  for  the  most  part  unaffected  by  ordinary  oxidising 
agents ;  on  prolonged  treatment  with  nitric  acid,  it  yields  succinic, 
acetic,  aud  hydrocyanic  acids,  together  with  carbonic  anhydride ; 
with  less  complete  treatment,  oxalic  acid  is  also  formed.  Other 
oxidising  agents  burn  only  a  small  proportion  of  santonin  with  form- 
ation of  carbonic  anhydride.  V.  H.  V. 

Amyrin.  By  A.  Vesterberq  (Ber.,  20,  1242— 1246).— The  crys- 
talline  product  amyrin,  extracted  from  elemi-resin,  has  formed  the 
subject  of  several  investigations,  but  the  formulos  assigned  to  this 
substance  are  most  discordant.     In  order  to  purify  the  amyrin,  it  was 
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converted  into  the  acetyl-derivative  ;  but  it  was  observed  that  on 
freqaent  fractionations  of  the  latter  two  substances  of  different 
crystalline  form  were  obtained,  the  one,  in  aggregates  of  prisms, 
melting  at  235°  ;  the  other,  in  leaflets  melting  at  220'^.  The  corre- 
sponding alcohols,  CaoHig'OH,  obtained  by  hydrolysis,  are  provisionally 
called  a.-  and  /3-amyrin  ;  the  former  crystallises  ia  delicate  needles 
melting  at  180—181°  ;  its  acetate,  mentioned  above,  melts  at  220°,  and 
the  benzoate  at  192°.  When  heated  with  phosphoric  chloride,  it  yields 
a  hydrocarbon,  a-amyrilene  C30H48,  crystallising  in  rhombic  prisms, 
a-.l  :c  =  0-667  :  1  :  0-4049,  and  melts  at  134—135°  ;  its  specific 
rotatory  power  \_ol]d  =  109'84  (C  =  4). 

^-Amyrin  melts  at  193 — 194°,  its  derivatives  are  less  soluble  and 
fasible  than  those  of  the  a-compounds ;  its  benzoate  crystallises  in 
rectangular  leaflets  melting  at  230°.  (S-Arnyrilene  crystallises  in 
rhombic  prisms,  a:b:c  =  0*916  :  1  :  0-540,  melts  at  175—178° ; 
[ajc  =  112-19(0  =  1'515).  It  is  probable  that  amyrin  is  allied  to 
cholesterin,  and  that  amyrilene  belongs  to  the  class  of  polymeric 
terpenes.  V.  H.  Y. 

Composition  of  Lac-dye.  By  R.  E.  Schmidt  (Ber.,  20,  1285 — 
1303). — Before  the  introduction  of  the  azo-dyes,  the  lac-dye  obtained 
from  lac  was  a  product  of  some  commercial  importance ;  it  is  pro- 
duced on  the  boughs  of  various  trees  of  the  East  Indies  and  Malay 
Archipelago  as  an  exudation  following  the  puncture  by  an  insect, 
Coccus  lacca.  The  statements  in  the  various  technological  books  are, 
however,  very  discordant,  and  the  description  of  the  methods  used  for 
the  extraction  of  this  dye  seems  incorrect.  From  the  analytical  results 
obtained  with  the  ash,  it  would  appear  that  the  dye  is  precipitated 
from  the  crude  material  by  the  addition  of  lime,  and  that  the  product 
obtained  consists  of  10  to  13  per  cent,  of  the  dye  itself,  9  to  11  per 
cent,  of  moisture,  15  to  18  per  cent,  of  mineral  constituents,  and  57  to 
68  per  cent,  of  organic  matter  and  water  given  off  above  100°.  A  full 
description  is  given  of  the  method  used  to  extract  and  purify  the 
colouring  matter  ;  the  crystalline  substance  finally  obtained  is  fre- 
quently r eery stal Used  from  nlcohol  and  ether.  The  formula  deduced 
from  not  very  concordant  results  is  CieHioOs,  and  it  is  proposed  to  call 
the  sabstance  laccaic  acid;  it  crystallises  in  microscopic,  rhombic 
tables  of  a  yellowish-red  colour  soluble  in  the  alcohols,  acetone,  and 
acetic  acid.  Alkalis  produce  with  it  a  characteristic  red  coloration, 
and  the  changes  of  tint  caused  by  the  addition  of  various  reagents 
are  described  in  full. 

In  many  of  its  chemical  properties,  as  also  in  its  absorption  spec- 
trum, laccaic  acid  resembles  carminic  acid.  The  salts  can  only  be 
obtained  as  amorphous  precipitates.  When  heated  with  concentrated 
nitric  acid,  it  yields  picric  and  oxalic  acids  together  M-^ith  resinous 
substances,  and  with  hydrochloric  acid  in  sealed  tubes  it  yields,  in 
addition  to  a  gas  burning  with  a  green  flame,  a  substance,  CzeHifjOu. 
Laccaic  acid  when  fused  with  alkali  yields  two  products,  the  one  of 
phenolic  odour  volatile  in  steam,  the  other  contains  a  non-volatile, 
crystalline  substance,  probably  an  aromatic  hydroxycarboxylic  acid 
giving  a  red  coloration  with  ferric  chloride,  an  acid,  probably  para- 
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hydroxymetatoluic  acid,  which  gives  no  coloration  with  ferric  chloride, 
and,  lastly,  a  very  soluble  substance  which  gives  a  black  precipitate 
with  ferric  chloride. 

In  conclusion,  it  is  noted  that  laccaic  acid  and  other  naturally 
occurring  dyes  contain  16  atoms  of  carbon  in  the  molecule. 

^-Methyltetramethylenediamine  and  ^-Methylpyrrolidine. 
By  H.  Oldbach  (Ber.,  20,  1654— 1659).— On  hydrogenation  of 
the  nitrile  of  pyrota.rtaric  acid,  l3-methyUetramethylenediami7ie, 
NHo-CHa-CHa-CHMe-CHz'N'Hz,  is  formed  ;  it  is  a  colourless  liquid 
boiling  at  172 — ]  73°,  fuming  in  the  air  and  absorbing  water  and  car- 
bonic anhydride ;  its  platinochloride  forms  small,  yellow  crystals,  the 
aurochloride,  prisms  ;  and  the  mercurochloride,  small  prisms.  If  the 
hydrochloride  is  distilled  in  small  quantities,  f-i-methylpyrrolidine, 
C5H11N,  is  formed  with  separation  of  ammonium  chloride ;  it  is  best 
purified  by  distillation  with  potash,  conversion  into  the  nitroso-deriva- 
tive,  and  decomposition  of  the  latter  with  hydrogen  chloride.  Tlie 
free  base  boils  at  103 — 105°,  fumes  in  the  air,  and  resembles  in  odour 
its  isomeride  piperidine;  sp.  gr.  =  0"8654.  Its  hydrochloride  is  very 
deliquescent ;  the  plaMnocMoride  crystallises  in  long  prisms,  the  auro- 
chloride in  four-sided  tables,  the  bismutho-iodide,  3C5HnN,III,2Bil3, 
in  red  needles.  The  /3-methylpyrrolidine,  above  described,  is  not 
identical  with  a  base  found  by  Brieger  in  the  culture  of  the  Tetanus 
bacillus.  V.  H.  V. 

Action  of  Amines  on  Ethylenedibenzoylorthocarboxylic 
Acid.  By  J.  Baumann  (Ber.,  20,  1486— 1493).— Ethylenedibenzoyl- 
carboxylic  acid  is  prepared  by  heating  50  grams  of  succinic  acid,  50 
grams  of  phthalic  anhydride,  and  17  grams  of  finely-powdered  dry 
sodium  acetate  for  two  hours  at  210 — 220°,  breaking  up  the  product 
and  extracting  with  boiling  water,  and  then  several  times  with  boiling 
alcohol  (96  per  cent.).  The  crude  ethylenediphthalide  is  boiled  for  a 
few  minutes  in  a  reflux  apparatus  with  excess  of  alcoholic  potash 
(25  grams  of  substance  to  17  grams  of  potash) ;  the  product  is  treated 
with  water  and  the  alcohol  evaporated  ;  more  water  is  added,  the  whole 
filtered,  and  the  filtrate  carefully  treated  with  dilute  hydrochloric  acid 
until  a  precipitate  is  formed.  It  is  again  filtered  and  an  excess  of 
hydrochloric  acid  added,  when  ethylenebenzoylcarboxylic  acid  sepa- 
rates ;  this  is  purified  by  crystallisation  from  alcohol.  The  yield  is 
about  18  grams. 

Phenylpyrrolenedibenzoic  acid,  ^^^^'^n(nx\'COOW\  *  CH'^'  ^^  ^^' 
tained  by  heating  5  grams  of  ethylenedibenzoylcarboxylic  acid  with 
15  grams  of  aniline  in  a  water-bath  for  about  half  an  hour;  the  pro- 
duct is  heated  with  an  excess  of  hydrochloric  acid,  filtered,  wasiied 
with  water,  extracted,  and  washed  with  boiling  alcohol.  It  is  crys- 
tallised from  nitrobenzene,  from  which  it  separates  in  slightly  yellow 
crystals  melting  at  295°  (uncorr.);  it  is  very  sparingly  soluble  in 
boiling  alcohol  and  glacial  acetic  acid  ;  rather  more  soluble  in  boiling 
alcohol  ;  insoluble  in  water,  benzene,  ether,  and  chloroform.  The 
silver  salt  forms  a  white,  voluminous  precipitate  ;  the  ethyl  salt  crys- 
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talHses  in  lustrous,  yellowisli-white  needles  which  melt  at  122°  ;  it  is 
readily  soluble,  except  in  water. 

Mhylpyrrolinedibenzoic  acid,  C2oHi7TS'04,  is  prepared  by  heating 
ethylenedibenzoylcarboxylic  acid  with  33  per  cent,  aqueous  solution  of 
ethylamine  and  some  alcohol  for  one  hour  at  100°,  evaporating  the 
alcohol,  and  treating  with  an  excess  of  hydrochloric  acid.  It  is  crys- 
tallised from  dilute  alcohol,  and  forms  bright  yellow  plates  melting  at 
220°,  sparingly  soluble  in  ether,  benzene,  and  carbon  bisulphide,  more 
soluble  in  alcohol,  nitrobenzene,  and  glacial  acetic  acid.  The  silver 
salt  was  prepared. 

Methylpyrrolinedibenzoic  acid,  Ci9Hi5N'04,  prepared  in  manner  similar 
to  the  ethyl  compound,  forms  splendid,  deep  yellow  plates,  melts  at 
231°,  and  resembles  the  ethyl-derivative  in  solubility. 

Paratolylpyrrolinedibenzoic  acid,  C26H19NO4,  is  prepared  from  ethyl- 
enedibenzoylcarboxylic acid  (5  grams)  and  paratoluidine  (12  grams); 
it  is  purified  by  dissolving  the  product  in  ammonia,  filtering,  and 
treating  with  hydrochloric  acid.  It  crystallises  from  dilute  alcohol  in 
yellowish  needles  melting  at  253° ;  it  is  readily  soluble. 

PPh  '  PIT 

Diphenylpyrroline,  NH<^ppT  !  pTT^»  is  obtained  by  distilling  pyrro- 

linedibenzoic  acid  mixed  with  lime  (20  parts)  in  a  partial  vacuum. 
It  crystallises  from  alcohol  in  yellowish- white,  microscopic  needles 
melting  at  143'5° ;  it  is  insoluble  in  water  and  alkalis,  very  sparingly 
soluble  in  dilute  hydrochloric  acid  (the  solution  is  rose-coloured), 
readily  soluble  with  red  colour  in  strong  sulphuric  acid;  it  is  also 
readily  soluble  in  ether,  benzene,  &c. 

TriphenylpyrroUne,    NPh<^pp,  .'p^^,  is  prepared  in  a  manner 

similar  to  the  diphenyl  compound  from  phenylpyrrolinedibenzoic  acid, 
using  barium  oxide  instead  of  lime.  It  may  be  recrystallised  from 
glacial  acetic  acid ;  it  melts  at  226°,  is  almost  insoluble  in  alcohol  and 
ether,  sparingly  in  benzene  and  glacial  acetic  acid,  and  very  readily 
soluble  in  nitrobenzene  and  chloroform  ;  it  dissolves  in  sulphuric  acid 
without  coloration. 

Tolyldiphenylpyrroline,  C23H19N,  is  obtained  by  distilling  paratolyl- 
pyrrolinedibenzoic acid  (2'8  grams)  with  barium  oxide  (30  grams).  It 
crystallises  from  nitrobenzene  in  groups  of  bright  yellow  needles,  melts 
at  201°,  dissolves  very  sparingly  m  alcohol  and  glacial  acetic  acid,  is 
more  soluble  in  benzene  and  ether,  and  is  readily  soluble  in  nitro- 
benzene and  chloroform. 

When  2  grams  of  ethylenedibenzoylorthocarboxylic  acid  is  heated 
with  1*3  gram  of  hydroxylamine  hydrochloride,  some  drops  of  hydro- 
chloric acid,  and  10  c.c.  of  alcohol  for  one  hour  at  100°,  long,  yellow 
needles  separate  which  may  be  crystallised  from  nitrobenzene.  The 
new  compound  is  the  internal  anhydride  of  ethylenebenzoylcarboxylic 
acid  dioxime,  and  has  the  constitution 

CO<p(^!^>  C-CH>-CH.-C<^t^>CO. 

It  melts  at  270*,  and  is  sparingly  soluble  except  in  nitrobenzene. 

N.  H.  M. 
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The  Cinnamene  of  the  Pyridine  Series.  By  A.  Ladenburg 
(Ber.,  20,  1643 — 1644). — In  order  to  prepare  the  analogue  of  cin- 
namene in  the  pyridine  series,  a  mixture  of  ethylene  and  pyridine  was 
passed  through  a  red-hot  tube.  Besides  subsidiary  products  not 
further  examined,  there  was  obtained  a  small  quantity  of  ot-vinylpyri- 
dine  as  a  colourless  liquid  of  pleasant  odour  boiling  at  160°.  When 
oxidised  with  potassium  permanganate,  it  is  converted  into  picolinic 
acid,  and  on  hydrogenation  with  sodium  and  alcohol  into  a-ethyl- 
piperidine.  V.  H.  V. 

Constitution  of  Aldehydecollidine.  By  E.  Durkopf  and  M. 
ScHLAUGK  {Ber.,  20,  1660 — 1661). — It  is  generally  assumed  that  the 
collidine  obtained  from  aldehyde  is  an  a-ethyl-/3-methylpjridine 
(Abstr.,  1885,  257)  ;  subsequent  investigations  have  shown  this  view 
to  be  incorrect.  On  oxidation,  the  collidine  yields  a  methylpyridine- 
carboxylic  acid,  convertible  on  distillation  with  potash  into  a-pico- 
line.  It  thus  becomes  necessary  to  determine  the  constitution  of 
the  dicarboxylic  acid  obtained  as  the  final  product  of  oxidation  of 
the  collidine.  V.  H.  V. 

Reactions  of  Quinolinic  Acid.  By  A.  Bernthsen  and  H.  Met- 
TEGANG  {Bar.,   20,  1208 — 1210). —  Quinolinic  anhydride, 

C5NH3<^g>0, 

is  readily  obtained  by  the  action  of  acetic  anhydride  on  free  quinolinic 
acid.     It  crystallises  in  prisms  melting  at  134*5°.     When  heated  with 

resorcinolj^Mora^em,  C5NH3<[qX_^q®__^>,  is  formed  which  resembles 

ordinary  fluorescein. 

0-BenzoyIpicolinic  acid,  CsKHa'Bz'COOH,  is  obtained  by  the  action 
of  benzene  on  quinolinic  anhydride  in  presence  of  aluminium  chloride. 
It  crystallises  in  prisms  which  melt  at  147°,  and  is  soluble  in  water. 
When  heated,  it  is  converted,  with  evolution  of  carbonic  anhydride, 
into  phenylpi/ridylketone,  C5NH4BZ-  The  latter  boils  at  307*  (uncorr.). 
The  phevylhydrazine-derivative  melts  at  143'5°.  The  platinochloride, 
(Ci2H9NO)2,H2PtCl6,  was  prepared.  The  base  is  converted  by  oxida- 
tion into  nicotinic  acid.  IST.  H.  M. 

Quinoline.  By.  E.  Lellman  and  Gr.  Lange  (Ber.,  20,  1446 — 
1451  ;  compare  this  vol.,  p.  502). — A  mixture  of  5  grams  of  metamido- 
bonzoic  acid,  4  to  5  grams  of  nitrobenzene  (better  nitrophenol), 
20  grams  of  glycerol,  and  25  grams  of  sulphuric  acid,  is  heated  in  a 
reflux  apparatus  over  a  free  flame  until  the  violent  reaction  becomes 
more  moderate,  when  it  is  kept  for  six  hours  at  155 — 160".  It  is 
cooled  to  80°,  treated  with  water,  steam  distilled,  and  made  alkaline 
with  baryta.  It  is  then  filtered,  and  after  the  excess  of  baryta  has 
been  removed  by  means  of  carbonic  anhydride,  treated  with  animal 
charcoal.  The  free  acid,  the  yield  of  which  was  unsatisfactory,  is 
identical  with  that  obtained  by  La  Coste  and  Valem  by  sulphonating 
quinoline. 
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When  the  sodium  salt  of  the  sulphonic  add  is  distilled  with  potas- 
sium  cyanide,  and  the  cyanide  so  obtained  is  saponified  according  to 
Fischer  and  Korner's  method  (Btr.,  17,  765),  by  heatinf?  with  hydro- 
chloric acid  for  one  day  at  140°,  a  carboxylic  acid  is  obtained  identical 
with  that  prepared  by  Lellman  and  Alt  (loc.  cit.),  from  metamido- 
benzoic  acid.  Hence  the  sulphonic  acid  obtained  from  metamidoben- 
zoic  acid  belongs  to  the  ana-series,  inasmuch  as  it  yields  a  carboxylic 
acid  having  the  4  (ana)  position.  N.  H.  M. 

Quinoline-derivatives.  By  L.  Rugheimer  and  C.  G.  Schramm 
(J5er.,  20,  1235 — 1238). — In  previous  investigations,  it  has  been  shown 
that  quinoline-derivatives  are  formed  by  the  action  of  phosphoric 
chloride  on  salts  of  malonic  acid  or  its  homologues  with  aromatic 
amines.  Thus  from  aniline  and  paratoluidine  malonates,  trichlori- 
nated  quinoline  or  toluquinoline  is  produced,  and  from  orthotoluidine 
malonate  a  dichlorohydroxy toluquinoline.  So,  too,  from  aniline  ethyl 
malonate  a  chlorethylhjdroxyquwoline,  (CI  :  Et  :  OH  =  2'  :  3' :  4'),  is 
produced.  '  This  compound  crystallises  in  colourless  needles  melting 
afc  248°.  As  a  subsidiary  product  of  the  above  reaction,  a  compound, 
CnHnN202Cl,is  formed,  which  melts  at  101*5 — 104*5°,  and  is  probably 
an  additive  product  of  a-chlorohydroxybutyranilide  and  phenyl  carb- 
amide, both  of  w^hich  substances  are  formed  by  heating  the  com- 
pound with  sodium  carbonate. 

Similarly  from  orthotoluidine,  ethyl  malonate,  and  phosphoric 
chloride,  a  cMorethylhydroxy toluquinoline  is  produced,  which  crys- 
tallises in  glistening,  silky  needles,  melts  at  225 — 225*5°,  and  is  con- 
verted by  hydrochloric  acid  into  a  hydroxy  ethyltolucarhostyril, 
crystallising  in  needles  and  melting  at  222 — 223*5°.  Y.  H.  Y. 

Orthohydroxyquinolinecarboxylic  Acid.  By  R.  Schmitt  and 
F.  Engelmann  (Ber.,  20,  1217 — 1220). — Sodium  hydroxyquinoline- 
carhoxylate,  OH'CgNHs'COONa,  is  formed  quantitatively  when  sodium 
quinoloxide  and  carbonic  anhydride  are  heated  in  an  autoclave  for 
7  to  8  hours  at  140 — 150°.  To  obtain  the  free  acid,  the  salt  is  dissolved 
in  warm,  moderately  dilute  hydrochloric  acid ;  on  cooling,  hydro- 
chloride of  the  acid  separates  in  long,  lustrous  needles.  This  is  filtered 
and  brought  into  contact  with  much  water,  when  it  gives  up  the 
hydrogen  chloride,  the  free  acid  remaining  suspended  in  the  water  as 
a  yellow,  crystalline  mass.  When  warmed  in  the  slightly  acid  liquid, 
it  dissolves  and  separates  on  cooling  in  yellow  prisms  an  inch  long 
(with  1  mol.  H2O),  the  anhydrous  substance  melts  at  235°  with 
evolution  of  carbonic  anhydride  and  formation  of  orthohydroxy- 
quinoline,  and  dissolves  sparingly  in  cold  water,  alcohol,  and  benzene ; 
it  gives  a  violet-red  to  deep-brown  coloration  with  ferric  chloride. 
When  the  hydrochloride  of  the  acid  is  boiled  with  hydrochloric  acid 
and  tin,  the  compound,  OH-CgNHg'COOHjHCl,  is  obtained.  This 
crystallises  from  water  in  short,  thick  prisms.  The  free  acid,  prepared 
by  treating  the  hydrochloride  with  the  necessary  amount  of  sodium 
carbonate,  forms  small,  colourless  prisms,  very  sparingly  soluble. 

MethyUnhydro-orthohydroxyquinolinecarboxylic  acid, 

OH-C^NH^Me-COOH  +  2H,0, 
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is  readily  obtained  by  heating  the  tetrahydro-acid  above  described 
with  methyl  iodide  dissolved  in  methyl  alcohol  at  120°.  The  anhy- 
drous acid  melts  at  211°;  it  is  readily  soluble  in  hot  water  and  in 
alcohol.  N.  H.  M. 

Homologue  of  Isoquinoline.  By  S.  Gabeiel  (Ber.,  20,  1205 — 
1208). — 8  grams  of  dimethylhomophthalimide  and  24  c.c.  of  phos- 
phorus oxychloride  were  heated  for  5  hours  at  200 — 210°,  the  product 
treated  with.  4  to  5  vols,  of  alcohol,  filtered  after  some  hours,  and 
washed  with  alcohol  until  the  product  is  almost  colourless.  It  is 
recrystallised  from  alcohol,  from  which  it  separates  in  long,  almost 
colourless  needles,  which  melt  at  165 — 166^.  Analyses  point  to  the 
formula  CnHgNCla.  The  reaction  is  analogous  to  that  which  takes 
place  between  homophthalimide  and  phosphorus  oxychloride  (this 
vol.,  p.  61). 

When  the  compound  CnHgNClo  is  boiled  with  an  equal  weight  of 
red  phosphorus  and  10  parts  of  hydriodic  acid  (b.  p.  127°),  and  then 
distilled  with  steam,  the  compound  CuHioNCl  is  obtained.  The  latter 
softens  at  70°  and  melts  at  78 — 80°  ;  it  is  a  feeble  base. 

When  6  grams  of  the  dichloro-compound,  1*4  gram  of  red  phos- 
phorus, and  24  c.c.  of  hydriodic  acid  are  heated  for  3  hours  at  200 — 
210°,  the  product  treated  with  alkali  and  steam-distilled,  an  oily 
and  then  a  clear  distillate  is  obtained,  which  is  heated  with  10  c.c.  of 
hydrochloric  acid,  and  then  treated  with  a  solution  of  4  grams  of 
chromic  acid.  When  cold,  it  is  filtered  from  the  orange-red  needles  ; 
these  are  washed  and  digested  with  dilute  aqueous  soda  until  the  red 
colour  has  disappeared,  when  an  oil  is  obtained,  which  solidifies  on 
cooling.  The  new  base,  which  has  the  formula  CuHuN,  melts  at 
63'5 — 65°  and  boils  at  274 — 275°  under  7635  mm.  pressure ;  it  has 
an  odour  resembling  that  of  quinoline.     The  platinochloride^ 

(CnHuN)2,H2PtCl6  +  2H2O, 

forms  flat,  orange-yellow  needles.     The  picrate  is  sparingly  soluble. 
The  constitution  of  the  dichloro- derivative  is  probably 

,C6H4 CMe, 

"^CCl-NICCK  -v.v^x.x,-  N.  H.  M. 


^  «"-     r7>CH.orCeH.<^Et:CCl>, 


Xanthine-derivatives  in  Urine.  By  Gr.  Salomon  (Zeit.  physiol. 
Chem.,  11,  410 — 416). — The  presence  of  hypoxanthine  in  human  urine 
has  been  until  now  a  matter  of  uncertainty.  50  litres  of  urine  was 
treated  with  ammonia,  and  the  earthy  phosphates  filtered  off;  the 
filtrate  was  treated  with  silver  nitrate,  and  the  precipitate  washed  by 
decantation,  treated  with  hydrogen  sulphide,  filtered,  and  the  filtrate 
evaporated  to  a  small  bulk.  Ammonia  was  again  added,  and  the  rest 
of  the  phosphates  removed,  silver  nitrate  again  added,  and  the  care- 
fully washed  precipitate  dissolved  in  hot  nitric  acid.  On  cooling, 
silver  hypoxanthine  crystallised  out,  was  purified  by  recrystallisation, 
decomposed  with  hydrogen  sulphide,  and  filtered.  On  evaporating 
the  filtrate,  after  adding  ammonia,  hypoxanthine  separated  out.  This 
was  identified  by  its  reactions,  and  by  elementary  analysis. 
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The  xanthine-derivatives  of  the  urine  of  a  dog  under  the  toxic 
influence  of  phosphorus  was  also  quahtatively  investigated.  They 
were  found  to  be  the  same  as  in  normal  dog's  urine.  In  addition  to 
hypoxanthine  prepared  in  the  way  above  described,  heteroxanthine 
(Abstr.,  1886,  266)  was  also  prepared  from  the  mother-liquor  from 
which  the  silver  hypoxanthine  had  crystallised  out.  By  Weidel's 
test,  an  intense  red  colour  was  produced.  No  paraxanthine  was  pre- 
sent. Hitherto  heteroxanthine  has  been  found  exclusively  in  human 
urine.  W.  D.  H. 

The  Piperideine  Series.  By  A.  Ladenburg  (Ber.,  20,  1645 — 
1647). — The  members  of  the  piperideine  series,  containing  two  atoms 
of  hydrogen  less  than  the  piperidine  series,  can  be  regarded  as  tetra- 
hydro-derivatives  of  pyridine.  Two  bases  of  the  former  have  been 
isolated,  namely,  dimethylpiperideine  and  coniceine ;  in  this  paper, 
other  members  are  described. 

Pipecole'ine  or  oc-methylpiperide'ine,  CioHnN,  is  obtained  from  a-pipe- 
coline  hydrochloride  by  treatment  with  bromine  and  sodium,  and 
purification  of  the  base  formed  by  means  of  its  ferrocyanide.  It  is  a 
liquid  boiling  at  125 — 127°,  of  unpleasant  odour;  sp.  gr.  =  0'8801. 

x-Ethylpiperide'ine,  C7H13N,  obtained  in  a  similar  manner  from 
a-ethylpiperidine,  is  a  liquid  boiling  at  149 — 151°,  resembling  conine 
in  odour,  and  soluble  in  water ;  its  salts  are  very  soluble. 

oc-Isopropylpiperideme,  prepared  from  isopropylpiperideine,  boils  at 
163' 5°,  and  is  of  unpleasant  odour  ;  its  platinochioride  crystallises  in 
tables  melting  at  189°,  with  decomposition.  V.  H.  V. 

Duboisine.  By  A.  Ladenburg  and  F.  Peterson  (Ber.,  20,  1661). 
— Duboisine  is  identical  with  hyoscyamine,  as  shown  by  the  crystallo- 
graphic  form  and  melting  point  of  the  anrochloride. 

Constitution  of  Tropine.  By  A.  Ladenburg  (Ber.,  20,  1647 — 
1654). — The  former  researches  of  the  author  have  led  to  the  con- 
clusion that  tropine  is  a  tetrahydro-derivative  of  pyridine,  in  which 
one  of  the  hydrogen-atoms  is  replaced  by  hydroxyethyl,  and  another 
by  the  methyl  group.  In  order  to  decide  this  point,  hydrotropidine, 
CftHisN",  is  taken  as  a  starting  point ;  this  base,  on  distillation  in  a 
current  of  hydrochloric  acid,  is  converted  into  a  new  base,  norhydro- 
tropidine,  C7H13N.  The  latter  is  purified  by  means  of  its  nitroso- 
derivative,  which  forms  large  crystals,  melting  at  116 — 11 7*^,  readily 
soluble  in  benzene  and  ether,  and  decomposed  by  hydrochloric  acid, 
with  formation  of  the  free  base  ;  this  is  a  colourless,  transparent,  crys- 
talline sabstance,  boiling  about  161°,  but  not  of  very  definite  melting 
point.  The  hydrochloride  melts  at  281°,  with  decomposition,  and  the 
platinochioride  crystallises  in  prisms,  which  carbonise  above  225° 
without  fusion.  A  solution  of  the  hydrochloride  gives  precipitates  with 
auric  and  mercuric  chlorides  and  picric  acid.  JNTorhydrotropidine  on 
distillation  with  zinc-dust,  yields  a  base,  shown  to  be  identical  with 
a-ethylpyridine.  Tropine  is  therefore  a  hydroxyethylmethylpyridine, 
C5NH7Me-C2H4-OH,  a  formula  to  be  preferred  to  that,  OH-CgNHeEtMe, 
proposed  by  Fischer  as  bringing  out  the  analogies  of  tropine  with 
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neurine  and  tlie  triacetonalkamines.     Further,   the   ethyl  group,   as 
such,  is  seldom  present  in  naturally  occurring  substances. 

Y.  H.  V. 

Ecgonine.  By  A.  Einhorn  (Ber.,  20,  1221— V229).—Anhydro- 
ecgonine,  C9H13NO2,  is  prepared  by  boiling  ecgonine  hydrochloride 
(20  grams)  with  phosphorus  oxychloride  (100  grams)  for  two  hours 
in  a  reflux  apparatus.  The  product  is  poured  into  water,  converted, 
into  periodide  (by  adding  a  solution  of  iodine  in  hydriodic  acid), 
filtered,  washed  with  water,  and  steam-distilled.  Iodine  is  given  off, 
and  anhydroecgonine  hydrochloride  remains.  The  latter  is  recrystal- 
lised  from  absolute  alcohol,  dissolved  in  water,  and  treated  with  silver 
oxide.  It  is  purified  by  precipitation  from  its  alcoholic  solution  with 
ether.  It  is  a  colourless,  crystalline  substance  melting  at  235°  with 
evolution  of  gas  ;  it  dissolves  very  readily  in  water  and  alcohol,  and 
is  almost  insoluble  in  ether,  chloroform,  benzene,  and  light  petroleum. 
The  hydrochloride  is  obtained  by  treating  the  hydriodide  with  silver 
chloride ;  it  crystallises  from  absolute  alcohol  in  compact,  white 
needles  which  melt  at  240 — 241°.  The  platinochloride  forms  yellowish- 
red  prisms  melting  at  223°  with  decomposition.  The  aurochloride 
(Merck,  this  vol.,  p.  284)  forms  sulphur-coloured  prisms.  The  hydro- 
hromide  is  orange-coloured,  and  melts  at  154 — 155°  with  decomposi- 
tion. The  periodide,  C9Hi3N02,HI,l2,  crystallises  from  glacial  acetic 
acid  in  brownish -violet  plates  melting  at  185 — 186°.  It  gives  up  its 
iodine  in  presence  of  sulphurous  acid,  ammonia,  and  mercury. 

Anhydroecgonine  forms  salts  with  bases  ;  the  sodium  salt  was  pre- 
pared. Ethyl  anhydroecgonine,  C9Hi2N02Et,  is  obtained  by  passing  dry 
hydrogen  chloride  through  a  solution  of  anhydroecgonine  hydriodide 
in  absolute  alcohol.  It  forms  an  oil.  It  dissolves  very  readily  in 
hydrochloric  acid,  yielding  a  compound  crystallising  in  needles ;  it 
melts  at  243—244°.  The  platinochloride,  CgHizNOaEtjHaPtCle,  forms 
yellow  prisms  melting  at  211°.  The  perhromide  is  very  unstable.  The 
formation  of  this  ether  points  to  the  presence  of  a  carboxyl-group  in 
anhydroecgonine.  This  and  the  fact  that  a  dilute  aqueous  solution  of 
anhydroecgonine  decolorises  potassium  permanganate,  whilst  ecgonine 
does  not,  makes  it  probable  that  anhydroecgonine  contains  the  group 
— CH  *.  CH  !  COOH.  This  view  is  confirmed  by  the  formation  of  a 
hromide  isomeric  with  the  perbromide  already  mentioned,  but  more 
stable.  The  latter  is  obtained  by  heating  anhydroecgonine  hydro- 
bromide  with  a  slight  excess  of  bromine  for  1-^  hours  at  100°.  It 
melts  at  165°  with  decomposition.  Anhydroecgonine  dibromide  hydro- 
chloride, C8Hi2NBr2'COOH,HCl,  is  readily  obtained  by  heating  1  gram 
of  anhydroecgonine  hydrochloride  with2'5  grams  of  bromine  dissolved 
in  glacial  acetic  acid  for  two  hours  at  100°.  It  crystallises  from 
alcohol  in  prisms  which  melt  at  183 — 184°.  When  bromine  is  added 
to  an  aqueous  solution  of  anhydroecgonine  hydrochloride,  anhydroecgo- 
nine hydrobromide  perbromide  is  formed ;  it  crystallises  from  glacial 
acetic  acid  in  orange-coloured  needles  which  melt  at  154 — 156°.  The 
hydrochloride  of  the  perbromide  appears  not  to  exist.  When  the 
product  of  the  action  of  bromine  on  anhydroecgonine  hydrochloride 
and  the  bromide,  melting  at  165°,  are  treated  with  sodium  carbonate, 
an  oil  is  obtained  having  the  properties  of  a  compound  corresponding 
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with  bromo-a-cinnamene.  The  presence  of  an  acrylic  acid  ^onp  is 
thus  proved.  Merck  (loc.  cit.)  has  shown  that  both  ecgonine  and  also 
anhydroecg-onine  contain  a  methyl  group  attached  to  nitrogen ; 
anhydroecgonine  is  therefore  tetrahydropyridylacrylic  acid, 

CsNH^Me-CH  \  CH-COOH ; 

ecgonine  is  mcthyltetrahydropyridyl-yS-hydroxypropionic  acid, 

C5NHvMe-CH(0H>CHo.-C00H ; 

cocaine  is  methylic  methyltetrahydropyridyl-^-benzoylhydroxypro- 
pionate,  C6NH7Me-CH(OBz>CH,-C60Me.  K  H.  M. 

Ptomaines  from  Pure  Cultivations  of  "  Vibrio  Proteus."  By 
0.  BocKLisCH  {Ber.^  20.  1441 — 1446). — Finkler's  bacillus  decomposes 
beef  with  formation  of  ammonia  and  cadaverine  which  was  isolated, 
the  picrate  prepared  and  analysed.  Choline  and  creatinine  are  present 
in  the  fresh  beef. 

Beef  was  kept  in  contact  with  Vibrio  proteus  mixed  with  some 
putrefactive  bacteria  which  always  accompany  it  when  in  the  forward 
intestines.  Creatinine  and  methylguanidine  were  obtained  together 
with  a  small  amount  of  cadaverine. 

Cadaverine  has  all  the  properties  of  pentamethylenediamine  (Laden- 
burg,  this  vol.,  p.  125),  except  that  the  mercurochloride  of  penta- 
methylenediamine contains  3  mols.  HgCl^,  whilst  that  of  cadaverine 
has  4  mols.  The  author  prepared  and  analysed  the  latter  compound, 
and  obtained  numbers  pointing  to  the  formula  with  4  mols.  HgClj. 

Cadaverine  ocralate,  C5HuN2,H2C204  -|-  2H2O,  is  obtained  by  mixing 
the  cadaverine  base  with  oxalic  acid  dissolved  in  alcohol ;  it  crystallises 
in  needles  which  melt  at  about  160°  with  evolution  of  gas.  When 
treated  with  an  alcoholic  solution  of  oxalic  acid,  the  salt^ 
C2Hu'N"2(H2C204)2  +  HoO,  is  obtained.  This  crystallises  in  quadratic 
plates  which  melt  with  decomposition  at  143°.  N.  H.  M. 

The  Acids  of  Pig's  Bile.  By  S.  Jolin  (Zeit.  physiol  Chem.,  11, 
417 — 420). — In  addition  to  the  well-known  hyoglycocholic  acid  first 
obtained  by  Strecker  from  pig's  bile,  a  small  quantity  of  another  acid, 
^-hyoglycocholic  acid,  is  also  present.  The  two  acids  can  be  separated 
by  the  use  of  sodium  sulphate,  which  readily  precipitates  Strecker's 
a-acid,  but  not  the  /3-acid.  By  the  use  of  an  ice-cold  saturated 
solution  of  sodium  sulphate,  which  contains  less  salt  than  a  warm 
one,  the  a-acid  is  precipitated,  and  the  /3-acid  remains  in  solution. 
When  this  solution  is  concentrated  by  heat,  the  sodium  salt  of  the 
/3-acid  separates  in  the  form  of  oily  drops  of  a  dark  brown  colour ;  on 
cooling  these  set  to  a  sticky  mass.  It  is  soluble  in  alcohol,  and  can 
be  freed  from  fat,  cholesterin,  and  pigment  by  ether.  It  is  then  a 
white,  curdy  substance,  easily  soluble  in  alcohol  and  in  water ;  it  is 
incompletely  precipitated  by  saturating  the  aqueous  solution  with 
sodium  sulphate.  With  barium  salts,  a  barium  compound  is  formed 
which  precisely  resembles  that  obtained  from  the  a-acid.  The  acids 
themselves  are  both  insoluble  in  water,  and  behave  to  most  reagents 
in    a  similar  way  ;  the  )3-salts,  as  a  rule,  melt  more  easily,  and  their 
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taste  is  less  bitter  tlian  that  of  the  a-salts.  Both  give  Pettenkofer's 
reaction.  The  cholic  acid  from  both  has  the  same  properties.  The 
nitrogen  of  the  two  acids  is  about  equal  in  amoant.  The  carbon  is 
rather  less  in  the  /3-acid  than  in  the  «-acid ;  but  on  account  of  the 
difficulty  of  crystallising  the  compounds  of  the  y3-acid,  it  is  not  easy 
to  make  trustworthy  analyses.  W.  D.  H. 


Physiological    Chemistry, 


Absorption  in  the  Stomach  of  the  Horse.  By  H.  Goldschmidt 
(Zeit.  jphysiol.  Ghem.,  11,  421 — 437). — The  amount  of  absorption  which 
takes  place  from  the  stomach  is  difficult  to  estimate  accurately, 
especially  because  it  is  difficult  to  make  allowance  for  the  composition 
and  particularly  for  the  proteid  constituents  of  the  various  digestive 
juices.  The  result  can  only  be  taken  as  comparative,  and  not  abso- 
lutely correct.  The  general  method  of  the  analysis  may  be  seen  from 
the  following  example : — Horse  killed  1 J  hours  after  food ;  the 
stomach  contained  120'17  grams  of  cellulose,  which  correspond  with 
1442*6  grams  of  oats  which  contain  142'24  grams  of  proteid  and 
924*562  grams  of  constituents  free  from  nitrogen,  and  about  200  grams 
of  water.  In  the  stomach,  3200  grams  of  juice  was  present  which, 
deducting  the  200  grams  of  water  in  the  oats,  leaves  3000  grams  as 
the  weight  of  saliva  and  gastric  juice ;  3000  grams  of  saliva  contain 
0*548  per  cent,  of  proteid — that  is  about  16*4  grams  in  all.  In  tbe 
stomach,  the  analysis  of  the  contents  gave  the  following  results  : — 

Substances  free 

Protefd.  from  nitrogen. 

Undigested 6735  grams  652*48 

In  solution 43*00      „  125*31 

Total  in  stomach 110*35      „  777*79 

In  oats  and  saliva  . .    158*64      „  924*562 

Absorbed 48*29      „  146*772 

or  34  per  cent.  or  16  per  cent. 

Eight  similar  investigations  were  made  in  which  the  general  results 
may  be  tabulated  as  follows  : — 

Percentage  of 
non-nitrogenous 
Hours  killed.  Percentage  of  substances 

Horse.  after  death.        proteids  absorbed.         absorbed. 

No.  1.  li  34  16 

„  3.  2^  19  13 

„  4.  3|  39  28 

„  6.  d  29  23 

„  6.  6|  49  43 

„  7.  8  64  51 

„  8.  10  64  59 

„  9.  12  61  51   ^ 
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In  the  horses  numbered  1,4,  7,  absorption  was  great ;  and  in  those 
numbered  3,  5,  6,  8,  and  9,  not  so  marked :  this  corresponds  with  the 
activity  of  digestion  in  the  individual  cases.  The  greatest  part  of  the 
digested  non-nitrogenous  stuffs  and  an  important  part  of  the  nitro- 
genous are  absorbed  during  and  after  the  sixth  hour  after  food. 

On  account  of  the  diflS.culty  in  these  estimations  arising  from  the 
want  of  knowledge  concerning  the  composition  of  the  digestive  juices, 
some  analyses  were  made  to  serve  as  data  on  which  to  correct  the 
first  series  of  observations  ;  the  various  juices  in  the  stomach,  the 
duodenum,  the  middle  of  the  small  intestine,  the  ileum,  the  caecum, 
the  ventral  colon,  and  the  dorsal  colon  were  investigated  in  two  horses 
A  and  B.     The  percentages  of  proteids  were  as  follow  : — 


Stomach. 

Duo- 
denum. 

Jejunum. 

Ileum. 

Caecum. 

Colon. 

Ventral. 

Dorsal. 

A.  0-594 

B.  1-238 

1-567 
5-088 

1-006 
1-856 

0-594 
1-675 

0-854 
0-656 

1-476 

1-638 

The  following  conclusions  are  drawn  : — 

1.  That  the  intestinal  juice  becomes  poorer  in  proteids,  non-nitro- 
genous constituents,  total  solids,  and  ash  towards  its  ileal  end. 

2.  That  the  amount  of  water  correspondingly  increases. 

3.  That  the  proteids  throughout  are  present  in  important  quan- 
tities. 

Somewhat  similar  investigations  by  Ellenberger  and  Hofmeister 
(Archiv.  f.  yrakt.  u.  Wissensh.  Thierheilkunde,  10,  328)  in  three  horses 
gave  an  avera,ge  result  closely  corresponding  with  that  obtained 
in  horse  A.  W.  D.  H. 

Digestion  and  Digestive  Secretions  of  the  Horse.  By  Ellen- 
berger and  Hofmeister  (Bied.  Oentr.,  1887,  229—232). — This  is  a 
review  of  the  long  researches  of  the  authors  on  this  subject,  of  which 
many  abstracts  have  been  given  in  this  Journal,  and  in  the  course  of 
which  many  interesting  particulars  relating  to  the  digestion  of  vegetable 
substauces  by  men  and  animals  have  been  treated. 

The  action  of  saliva  in  the  process  of  mastication  is  shown  to  be 
more  mechanical  than  chemical.  The  quantity  of  saliva  used 
depends  on  the  dryness  and  roughness  of  the  food  rather  than  its 
contents  in  starch,  and  the  authors  think  that  the  chemical  activity 
of  saliva  owes  much  to  spores,  which  floating  in  the  atmosphere,  mix 
with  the  food  and  assist  in  the  fermentation  process. 

A  digestive  action  of  the  mixed  food  takes  place  in  the  stomach 
when  the  acidity  due  to  hydrochloric  or  lactic  acid  does  not  exceed 
0*03  to  0-04  per  cent.  The  left  section  of  the  stomach  of  the  horse 
does  not  secrete  a  gastric  juice,  this  is  the  function  of  the  right 
portion.  The  pure  gastric  fluid  of  the  horse  contains  lactic,  fatty,  and 
amylaceous  ferments,  the  latter  in  small  quantities. 
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Cellulose  is  not  digested  in  the  stomach  of  the  horse,  but  muscle, 
fat,  gelatin,  and  flesh  generally  are  easily  digested,  bone  and  elastic 
tissues  more  slowly.  Pepsin  operates  actively  only  when  acids  are 
present,  about  2  per  cent,  of  lactic  acid  or  0*2  per  cent,  of  hydro- 
chloric acid  being  necessary  ;  the  activity  of  pepsin  does  not  increase 
in  proportion  to  its  quantity  after  reaching  a  certain  point,  but  it 
rather  becomes  injurious. 

The  acid  which  appears  first  in  the  digestive  process  is  lactic  acid 
and  later  hydrochloric  ;  at  the  time  of  greatest  activity,  lactic  acid  is 
present  in  the  upper  and  lower  extremities  of  the  digestive  tract, 
hydrochloric  acid  being  found  in  the  intervening  part. 

The  digestion  of  starch  in  the  stomach  of  the  horse  lasts  for  about 
two  hours,  that  of  albuminous  matter  takes  place  later,  and  occupies 
three  or  four  hours  after  the  eating  of  the  food  ;  the  drinking  of 
water  immediately  after  food  does  not  appear  to  hinder  digestion. 

The  secretions  of  the  intestinal  canal  unite  in  themselves  all  the 
properties  of  the  gastric  juice,  and  can  act  as  a  substitute  for  it,  and 
are  particularly  energetic  in  the  decomposition  of  fats. 

The  duration  of  the  digestiv^e  process  in  the  horse  is  long,  lasting 
almost  three  days. 

A  very  active  lactic  fermentation  of  sugar  takes  place  in  the 
stomach  and  intestines,  but  the  authors  do  not  say  that  all  the  sugar 
which  is  lost  in  the  course  of  passage  is  lost  in  that  way,  it  is  more 
probably  reabsorbed.  J.  F. 

Changes  in  Milk  produced  by  Freezing.  By  Kaiser  and 
ScHMiEDER  (Bied.  Gentr.,  1887,  267 — 269). — The  matter  is  of  import- 
ance to  milk  dealers  in  cold  countries,  where  the  contents  of  their 
cans  become  frozen. 

Two  samples  were  experimented  with,  one  was  frozen  slowly,  the 
other  quickly,  and  afterwards  partially  thawed,  in  the  former  case  the 
ice  contained  the  greater  part  of  the  fat  and  the  fluid  portion  most 
of  the  casein,  milk-sugar,  and  salts. 

In  the  quickly  frozen  and  partially  thawed  sample,  the  fat  was 
equally  distributed  between  the  solid  and  fluid  portions  ;  the  author 
explains  this  by  the  fat  globules  rising  to  the  top  when  the  process  of 
freezing  is  gradual,  they  thus  become  imbedded  in  the  flakes  of  ice, 
whilst  in  quickly  frozen  samples  this  cannot  take  place,  and  the  fat  is 
more  evenly  distributed. 

If  a  dealer  whose  milk  has  been  frozen  pours  off  the  clear  fluid 
which  underlies  the  ice,  he  is  liable  to  the  suspicion  of  adulteration 
on  the  one  hand,  or  will  deliver  milk  above  the  standnrd  on  the 
other.  Milk  which  has  been  frozen  should  be  well  thawed  and 
shaken  up,  and  not  sold  whilst  any  ice  is  visible.  J.  i^'. 

Frozen  Milk.  By  0.  Henzold  (Bied.  C en fr.,  1887,  269— 270).— - 
The  experiment  shows  dilierent  results,  as  in  the  quickly  frozen 
sample,  the  ice  contained  a  much  larger  proportion  of  fat  than  the 
ice  of  the  slowly  frozen,  but  the  modus  operandi  was  different,  as 
during  the  process  of  slow  freezing  the  milk  was  frequently  agitated. 

J.  F. 
3  d  2 
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Fermentation  of  Sugar  by  Elliptical  Yeast.  By  E.  Claudon 
and  E.  C.  Monm  (Compt.  rend.,  104,  1109— 1111).— The  yeast  was 
obtained  from  a  white  wine  of  Rouillac,  and  was  purified  by  successive 
cultivations.  Fermentation  took  place  at  a  temperature  of  18 — 20°, 
and  foreign  germs  were  excluded.  On  distillation,  the  product  was 
separated  into  an  alcoholic  liquid,  an  acid  liqaid,  and  a  residue  con- 
sisting of  glycol,  glycerol,  and  non- volatile  products.  The  products 
from  100  kilos,  of  sugar  were  as  follows — 

Aldehyde traces. 

Ethyl  alcohol 50615-0  grams 

Normal  propyl  alcohol 2*0  ,, 

Isobutyl  alcohol 15  ,, 

Amyl  alcohol 51'0  ,, 

Ethyl  oenanthylate. 2*0  ,,                          • 

Isobutylene  glycol 158*0  ,, 

Glycerol 21200  „ 

Acetic  acid 205'3  ,, 

Succinic  acid 452*0  „ 

The  proportion  of  propyl  and  isobutyl  alcohols  is  unusually  low, 
and  amyl  alcohol  constitutes  almost  the  whole  of  the  higher  alcohols. 
The  bases  usually  present  in  f  asel  oils  are  absent,  and  so  also  are 
normal  butyl  alcohol  and  butyric  acid,  which  were  found  by  Ordon- 
neau  in  brandy  (Abstr.,  1886,  436).  C.  H.  B. 

Formation  of  Nitrogen  during  Putrefaction.  By  A.  Ehrenberg 
(Zeit.  physiol.  Ghent.,  11,  438 — 471). — This  research  follows  up  the 
author's  previous  observations  (this  vol.,  p.  172),  and  is  devoted  to 
the  question  as  to  whether  free  nitrogen  is  formed  during  the  pro- 
cesses of  nitrification  induced  by  low  organisms.  The  apparatus  pre- 
viously described  was  used.  Earth  containing  the  necessary  orga- 
nisms was  added  to  a  2  per  cent,  solution  of  ammonium  chloride,  to  a 
mixture  of  calcium  sulphate,  calcium  carbonate,  and  ammonium 
chloride,  in  the  presence  of  pure  oxygen,  and  to  a  mixture  of  peptone, 
sodium  chloride,  sodium  phosphate,  saltpetre,  and  cane-sugar,  in  the 
presence  of  carbonic  anhydride ;  but  in  none  of  these  instances  was 
any  nitrogen  given  off,  nor  was  nitric  acid  formed.  In  other  experi- 
ments, in  which  putrefactive  processes  were  more  intense,  in  which 
urine,  faeces,  blood,  and  other  organic  matter  was  used  and  in 
which  there  was  formation  of  nitrates,  free  nitrogen  was  formed 
as  well ;  the  details  of  the  several  experiments  are  given.  In 
the  absence  of  oxygen,  and  also  in  the  presence  of  a  lai'ge  quantity  of 
this  gas,  free  nitrogen  is  not  formed  ;  in  the  first  case,  methane  and 
carbonic  anhydride,  and  in  the  latter  case  carbonic  anhydride  alone 
are  the  gaseous  products.  In  cases  where  nitrates  and  free  nitrogen 
are  formed,  there  is  also  at  first  a  formation  of  methane. 

W.  D.  H. 
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Absorption  of  Aniline   Colours    by    Living    Cells.    By  W. 

Pfeffer  (Ann.  Agrononi.,  13,  176 — 179). — The  author  has  worked 
with  very  dilute  solutions  (1  in  100,000  or  1,000,000)  of  methylene- 
blue,  methyl -violet,  Bismarck-brown,  magenta,  &c.,  with  a  view  of 
throwing  light  on  the  accumulation  of  such  substances  as  sugar, 
nitre,  &c.,  in  particular  organs  of  plants.  The  results  show  that  the 
protoplasmic  layer  of  living  cells  behaves  very  differently  towards 
these  colouring  matters  under  different  circumstances.  Some  colours 
are  absorbed,  some  are  not ;  those  which,  are  absorbed  ^generally 
accumulate  in  the  cell  sap  ;  all  colour  the  protoplasmic  layer  in 
traversing  it,  except  methylene-blue.  Arriving  in  the  cell  sap,  the 
colouring  matter  may  behave  in  three  different  ways  ;  it  may  accu- 
mulate in  solution,  may  form  a  precipitate,  or  may  attach  itself  to  a 
pre-formed  substance,  generally  tannic  acid.  In  dead  cells,  the  colour 
is  absorbed  by  the  nucleus.  J.  M.  H,  M. 

Presence  of  Choline  in  Germinating  Plants.  By  E.  Schulze 
(Zeit.physiol.  Ghem.,  11,  365 — 372). — Employing  Brieger's  method  for 
the  separation  of  nitrogenous  bases,  it  is  possible  to  obtain  choline 
from  germinating  pumpkin  sprouts.  The  base  was  identified  by  its 
reactions,  and  by  the  characters  and  elementary  composition  of  its 
aurochloride  and  platinochloride.  The  quantity  present  is  very 
small ;  from  a  kilogram  of  the  dried  sprouts,  only  about  3  grams  of  the 
aurochloride  was  obtained.  W.  D.  H. 

Composition  of  Potatoes.  By  M.  A.  Scovell  and  A.  E.  Menke 
(Amer.  Ghem.  /.,  9,  103 — 107). — The  following  numbers  are  the 
maxima  and  minima  obtained  in  the  analyses  of  20  varieties  of 
potatoes: — Specific  gravity,  r0923 — 1"0731 ;  dry  substance,  2291 — 
20"20;  starch,  16"05 — 12-05;  sugar,  gum,  &c,,  calculated  as  glucos^', 
1*49 — 0'74.  The  specific  gravity  cannot  be  used  for  calculating  the 
percentage  of  starch.  The  addition  of  various  fertilisers  has  no 
appreciable  influence  on  the  proportions  of  the  various  constituents. 
The  albuminoids  are  most  readily  acted  on  by  dilute  hydrochloric 
acid  ;  the  percentao^e  of  albuminoids  varied  from  2*19  to  2'69,  that  of 
peptones  from  0*0294  to  0-0418  :  tyrosine  formed  about  O'OOS  per 
cent. ;  leucine  and  asparagine  were  not  estimated.  H.  B. 

Effects  of   Deep    or   Shallow   So-wing   on   Cereals.     By  E. 

Stossner  (Bled.  Gentr.,  1887,  236 — 244). — The  author  has  been  making 
experiments  in  sowing  the  seeds  of  wheat,  rye,  barley,  and  oats  at 
different  depths,  and  gives  a  resume  of  his  conclusions,  from  which 
the  following  are  selected  : — 

The  depth  at  which  the  seed  is  sown  is  of  great  importance,  an 
improper  depth  reducing  the  weight  of  the  crop  sometimes  by  one- 
half. 

In  loamy  humous  soils,  both  winter  and  summer  wheat,  rye,  and 
oats  should  not  be  sown  deeper  than  4  cm.,  whilst  summer  barley  will 
bear  a  covering  of  10  cm.  When  a  large  yield  of  straw  is  desired, 
the  seed  may  be  planted  at  a  greater  depth  than  when  the  heaviest 
grain  crop  is  desired.     In  good  soil,  well  pulverised   and  rolled,  the 
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covering  may  be  only  2  cm.  provided  it  is  retentive  of  moisture. 
Seeds  sliould,  if  possible,  be  procured  from  the  previous  year's  crop, 
and  never  used  when  over  two  years  old. 

There  are  other  recommendations  well  known  in  agricultural  prac- 
tice. J.  F. 

Manurial  Experiments  with  Sugar-beets.  By  A.  Pagnoul 
(Bied.  Centr.,  1887,  223— 227).— The  experiments  were  made  in 
vessels  coiitaining  about  1200  litres  filled  with  a  sand  freed  from  lime 
and  organic  matter,  but  containing  traces  of  alumina,  iron,  phosphoric 
acid,  and  potash. 

The  manures  employed  were  Chili  saltpetre  (15"5  per  cent.  N), 
ammonium  sulphate  with  20  per  cent.  N,  ammonium  nitrate,  and  dried 
blood  ;  potassium  chloride  50  per  cent. ;  superphosphate  ;  Thomas  slag 
with  7  per  cent,  phosphoric  acid,  and  finely  ground  natural  phosphate 
of  20  per  cent.,  with  addition  of  carbonate  of  lime. 

The  growth  of  the  beets  sown  without  any  manure,  and  those 
manured  without  phosphoric  acid  was  slow  and  weak.  The  ground 
raw  phosphate  and  the  Thomas  slag  produced  very  good  effects,  and 
the  addition  of  carbonate  of  lime  increased  the  crop  in  every  case.  The 
best  results  were  obtained  from  a  mixture  of  600  parts  of  Chili  salt- 
petre, 600  of  superphosphate,  and  300  of  potassium  chloride,  and  with 
another  mixture  of  500  parts  of  dried  blood,  300  Chili  saltpetre,  300 
calcium  chloride,  660  superphosphate,  and  1000  carbonate  of  lime. 

The  average  weight  of  the  roots,  however,  shows  that  sand  to  which 
is  added  theoretically  correct  quantities  of  manures,  does  not  produce 
as  favourable  results  as  natural  soils. 

One  of  the  vessels  was  manured  with  crushed  oil-cake  placed  at 
a  certain  distance  from  the  seeds.  The  plants  were  longer  in  develop- 
ing, but  the  crop  of  leaves  was  as  large  as  in  the  case  of  the  complete 
manure,  the  roots  attained  an  abnormal  length,  and  they  passed 
in  a  slanting  direction  so  as  to  reach  the  oil-cake,  which  was  not 
thoroughly  mixed  with  the  soil  as  in  the  case  of  soluble  manures.  The 
sugar  contents  of  the  juice  was  considerably  influenced  by  the  nature 
of  the  manure ;  the  absence  of  potash  sensibly  diminished  the  yield  of 
sugar,  and  in  one  case  where  both  soda  and  potash  were  absent  the 
actual  weight  of  the  whole  roots  was  diminished  one-half.  Soda 
appears  to  have  more  affinity  for  organic  salts  than  potash,  and  forms 
larger  quantities  of  those  salts  which  are  considered  impurities  of 
beet- juice.  It  is  also  shown  that  when  manured  with  substances  con- 
taining both  soda  and  potash,  the  latter  is  absorbed  in  preference  to 
the  former.  J.  F. 
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Weil's  Method  for  Determining  Sulphur.  By  C.  Friedheim 
(Ber.,  20,  1483 — 1485). — The  author  made  determinations  of  sulphur 
by  Weil's  method,  and  obtained  results  which  confirm  the  statement 
previously  made  by  him  (this  vol.,  p.  396)  that  a  correct  result  can 
only  be  obtained  when  the  error  in  one  direction  happens  to  equal  that 
in  the  other.  This  remark  applies  to  the  results  since  given  by  Weil 
(this  vol.,  p.  618).  K  H.  M. 

Detection  of  Sulphites  in  Presence  of  Thiosulphates  and 
Sulphates.  By  A.  Villiers  (Compt.  rend.,  104,  1177 — 1178). — 
When  a  solution  of  a  normal  alkaline  sulphite  is  mixed  with  excess 
of  barium  chloride,  barium  sulphite  is  precipitated,  and  the  liquid 
which  was  originally  strongly  alkaline  becomes  neutral  to  litmus.  If 
the  barium  chloride  is  added  to  an  alkaline  hydrogen  sulphite,  normal 
barium  sulphite  is  precipitated,  and  free  sulphurous  acid  remains  in 
solution.  A  solution  which  contains  a  mixture  of  a  normal  alkaline 
sulphite  and  a  hydrogen  sulphite  has  a  distinctly  alkaline  reaction  even 
w^hen  the  proportion  of  normal  salt  is  very  small,  but  after  addition 
of  barium  chloride  the  solution  becomes  acid  and  contains  free  sul- 
phurous acid. 

To  detect  sulphites  in  presence  of  thiosulphates,  the  solution  is 
neutralised  with  hydrochloric  acid,  care  being  taken  to  avoid  excess, 
and  the  liquid  is  mixed  with  bariam  chloride,  when  its  reaction 
becomes  acid  to  litmus.  If  the  liquid  is  distilled,  the  sulphurous 
anhydride  passes  over  with  the  first  portion  of  the  distillate,  and  can 
be  detected  in  the  usaal  way.  The  filtered  liquid  can  also  be  tested 
for  sulphurous  acid  by  means  of  iodine,  without  distillation. 

This  method  is  also  applicable  in  presence  of  the  thionic  acids. 

C.  H.  B. 

New  Method  for  the  Quantitative  Determination  of  Hydroxyl. 
By  C.  L.  Jackson  and  Gr.  W.  Rolfe  (Amer.  Ghem.  /.,  9,  82 — 87). — 
As  an  improvement  on  the  ordinary  method  of  determining  hydroxyl 
groups  in  organic  compounds,  parabromobenzoic  chloride  or  anhydride 
is  substituted  for  acetic  or  benzoic  chloride,  and  in  the  ethereal  salts 
formed  with  the  compound  in  question,  the  bromine  is  estimated  by 
Carius'  method.  The  differences  to  be  looked  for  are  almost  twice  as 
great  as  in  the  analyses  of  the  acetyl  or  benzoyl  compounds,  and  the 
parabromobenzoyl  compounds  are  easily  prepared  and  purified. 

The  method  of  preparing  parabromobenzoic  acid  is  described ;  the 
yield  amonnts  to  40 — 70  per  cent.  Farabromobenzoic  chloride, 
C6n4Br*COCl,  has  been  previously  prepared,  but  not  described.  It 
melts  at  30°,  and  boils  at  245 — 247° ;  it  is  not  dissolved  or  acted  on 
by  cold  water,  but  dissolves  in  benzene  and  in  alcohol,  being  then  con- 
verted into  its  ethereal  salt.     Parabromobenzoic  anhydride^ 


750  ABSTRACTS  OF  CHEMICAL  PAPERS. 

is  very  insoluble  in  ordinary  reagents,  is  crystalline,  and  melts  at  212 
— 213°.     Its  best  solvent  is  chloroform. 

Parahromobenzamide,  C6H4]j1"CONH2,  was  prepared  from  the 
chloride,  it  is  nearly  insoluble  in  cold  water,  is  crystalline,  and  melts 
at  186°. 

As  an  example  of  the  application  of  the  method,  the  preparation 
of  the  two  following  compounds  is  described.  Phenyl  parabromo- 
henzoate,  C6H4Br'COOC6tl5,  was  obtained  by  heating  at  aboat  200° 
phenol,  with  either  parabromobenzoic  chloride  or  anhydride.  It  forms 
crystals  resembling  naphthalene,  melting  at  117°,  insoluble  in  water, 
but  soluble  in  other  solvents.  Pyrogallol  triparabromobenzoatej 
(C6H4Br*COO)3C6H3,  was  made  by  heating  pyrogallol  with  the  chloride 
at  100° ;  the  excess  of  chloride  was  removed  by  light  petroleum  and 
the  pyrogallol  by  sodium  carbonate.  The  substance  crystallises 
easily  from  hot  benzene,  and  melts  at  140°.  The  corresponding 
pyrogallol  tribenzoate  is  resinous,  and  hardly  capable  of  purification. 

H.  B. 

Quantitative  Estimation  of  Glycerol.  By  R.  Diez  (Zeit. 
pJiydul.  Chem.,  11,  472 — 1^84). — The  methods  hitherto  employed  for 
the  estimation  of  glycerol  in  wine  and  beer  consist  in  dissolving  it 
out  usually  by  alcohol  and  ether  from  a  mixture  of  the  beverage 
with  chalk,  and  finally  weighing  the  glycerol.  Neubauer  and 
Borgmann  (Abstr.,  1879,  404)  found  that  the  glycerol  so  obtained 
contained  2  per  cent,  of  mineral  constituents  and  0'4  per  cent,  of 
nitrogen.  Champion  and  Pellet  (this  Journ.,  1873,  1165)  devised 
a  method  in  which  the  glycerol  was  obtained  as  nitroglycerol,  and 
weighed  in  this  form,  but  this  and  other  methods  are  also  liable  to 
error.  The  present  method  is  one  in  which  the  compounds  of 
glycerol  with  benzoyl  are  weighed.  There  are  three  benzoates  of 
glycerol,  according  as  to  whether  one,  two,  or  three  atoms  of  the 
hydrogen  of  the  latter  are  replaced  by  the  group  C7H5O2.  The  following 
gives  the  method  of  procedure : — Glycerol  was  diluted  to  a  known 
extent  with  water  (0*1  gram  in  10  or  20  c.c.)  ;  6  c.c.  of  benzoic 
chloride  and  35  c.c.  of  sodium  hydroxide  added ;  this  mixture  was 
cooled  and  shaken  for  10  to  15  minutes.  The  benzoyl  compound 
which  separated  was  collected  on  a  weighed  filter,  washed  with 
water,  dried  at  100°,  and  weighed.  A  mean  of  eight  estimations 
gave  the  amount  of  the  compound  as  0'385  gram.  In  a  second  series  of 
four  estimations,  the  number  obtained  was  rather  higher,  the  mean 
being  0*395  gram ;  in  these  cases,  the  alkaline  filtrate  was  shaken  a 
second  time  with  benzoic  chloride  and  sodium  hydroxide ;  the  second 
filtrate  contained  hardly  a  trace  of  glycerol.  These  numbers  formed 
a  basis  for  the  subsequent  analyses,  and  showed  that  the  compound 
formed  in  this  way  was  chiefly  the  tribenzoate  ;  theoretically  the 
amount  of  that  compound  for  O'l  gram  of  glycerol  would  be  0'439  gram. 
Tables  of  the  amount  of  glycerol  in  various  forms  of  beer  and  wine, 
estimated  by  this  method,  are  given,  the  numbers  obtained  being 
somewhat  less  tha,n  those  given  by  Borgmann.  The  method  has  the 
following  advantages :  the  substance  weighed  is  solid  and  not 
hygroscopic,  and  admixture  with  inorganic  and  nitrogenous  sub- 
stances is  avoided.  W.  D.  H. 
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New  Sugar  Reactions.     By  D.  Lindo  (Chem.  News,  55,  230  and 

239). — With  reference  to  the  new  reactions  for  sugar  described  by 
Molisch  (Abstr.,  1886,  923),  the  author  has  found  that  a  1  per  cent, 
starch  or  gum  solution  gives  this  reaction  with  thymol,  as  does 
also  one  part  of  cane-sugar  in  200,000  of  distilled  water,  and  that  all 
samples  of  normal  human  urine  do  so  also,  even  when  dilated  with 
50  vols,  of  water.  He  considers,  however,  that  this  fails  to  prove 
the  presence  of  sugar  is  normal  urine,  which  as  a  complex  fluid  must 
be  acted  on  by  the  sulphuric  acid.  He  finds  that  nitrates  give  the 
same  characteristic  colour  reactions  and  precipitate  on  dilution,  and  that 
similar  results  are  obtained  when  menthol  is  substituted  for  thymol ; 
menthol  has  also  the  advantage  of  not  giving  with  nitrates  or  nitrites 
any  reaction  that  could  be  mistaken  for  that  of  sugar.  Chlorides  or 
hydrochloric  acid  do  not  impair  the  delicacy  of  either  test,  but  sugar 
cannot  be  detected  by  either,  in  the  presence  of  notable  quantities  of 
nitrates  or  nitrites.  R.  R. 

Analyses  of  Sugar-cane  and  Beet  Juices.  By  C.  A.  Cramp- 
ton  (Chem.  News,  55,  207 — 209). — The  paper  details  the  author's 
method  of  analysing  sugar  juices.  By  working  with  a  smaller  quan- 
tity and  using  the  same  solution,  first  for  polarisation  and  then  for 
reduction  by  Fehling's  solution,  with  filtration  by  means  of  Wiley's 
tubes,  he  is  enabled  to  expedite  the  process.  The  paper  contains  an 
extended  table  for  calculating  the  results  from  the  different  factors 
obtained.  R.  R. 

Separation  of  Acetic  Acid  from  Formic  Acid.  By  D.  S.  Macnair 
{Chem.  News,  55,  229). — For  the  quantitative  estimation  of  acetic 
acid  in  presence  of  formic  acid,  the  author  recommends  that  the  sub- 
stance be  distilled  with  dilute  sulphuric  acid,  and  the  distillate  boiled 
for  10  minutes  in  a  reflux  apparatus,  with  an  equal  bulk  of  chromic 
acid  mixture,  made  by  dissolving  12  grams  of  potassium  dichromate 
in  30  c.c.  of  sulphuric  acid,  diluted  with  100  c.c.  of  water.  Acetic 
acid  only  remains  unchanged,  and  when  the  liquid  is  distilled,  passes 
over  and  can  be  titrated  in  the  distillate.  R.  R. 

Analysis  of  Milk.  By  F.  G.  Short  (Amer.  Chem.  /.,  9,  100— 
103). — About  2  c.c.  of  the  milk  is  weighed  into  a  very  thin,  tared 
glass  capsule,  containing  a  quantity  of  asbestos,  and  dried  at  110°  for 
two  hours.  For  the  determination  of  the  fat,  the  capsule  is  wi^pped 
in  a  piece  of  cheese  cloth,  crushed  and  pushed  tightly  into  the  tube 
of  a  continuous  ether  extraction  apparatus,  and  extracted  for  two  hours 
with  50  c.c.  of  ether ;  the  ether  then  evaporated,  and  the  flakes 
heated  in  the  drying  oven  for  three  hours  before  weighing.  The  same 
method  can  be  used  for  butter  analysis ;  the  sample  is  placed  in  a  jar 
or  bottle,  the  whole  melted  and  then  vigorously  shaken  until  solid. 
The  drying  and  extraction  of  fat  is  carried  out  as  before.  In  place 
of  the  glass  capsules,  porcelain  ones  may  be  used  and  the  dried  fat 
and  asbestos  transferred  by  a  piece  of  cloth  to  the  extraction  appa- 
ratus, the  little  dish  being  washed  with  a  few  drops  of  ether.    A  large 
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number  of  analyses  may  be  conducted  at  once,  and  very  concordant 
results  are  obtained.  H.  B. 

Determination  of  Butter  in  Milk.  By  H.  N.  Morse  and 
C.  PiGGOT  (Amer.  Chem.  J.,  9,  108 — 112). — 20  grams  of  anhydrous 
copper  sulphate  is  made  to  cover  the  bottom  of  a  mortar,  and  10  c.c. 
of  the  sample  carefully  run  into  the  powder.  In  a  few  minutes,  when 
dry,  the  contents  are  ground  up  with  a  little  sand,  and  transfered  to 
an  extraction  tube  plugged  with  cotton-wool,  where  it  is  extracted 
with  10  portions  of  10  to  16  c.c.  of  light  petroleum  ;  the  fat  solutions 
are  concentrated  to  10  c.c.  or  less,  and  20  c.c.  of  decinomal  potash 
solution  (in  95  per  cent,  alcohol)  added ;  after  warming  for  a  quarter 
of  an  hour,  the  excess  of  alkali  is  estimated  by  standard  acid  and 
phenolphthale'in.  To  saponify  one  gram  of  butter,  0*230  gram  of 
potassium  hydroxide  is  required.  The  results  agree  with  those 
obtained  by  other  methods,  and  25  to  30  analyses  can  be  made  in  the 
day.  H.  B. 

Colour  Tests  for  Strychnine  and  other  Alkaloids.  By 
C.  L.  Bloxam  (Chem.  News,  55,  155). — Strychnine  is  dissolved  in  a 
drop  of  dilute  nitric  acid,  and  gently  heated  ;  to  the  warm  solution  a 
very  minute  amount  of  potassium  chlorate  is  added,  when  an  intense 
scarlet  coloration  is  obtained.  Ammonia  changes  this  to  brown,  and 
gives  a  brownish  precipitate ;  the  mixture  is  then  evaporated  to 
dryness,  when  it  leaves  a  dark-green  residue,  dissolved  by  a  drop  of 
•water  to  a  green  solution,  changed  to  orange-brown  by  potash,  and 
again  turned  green  by  nitric  acid.  A  table  is  given  showing  the  colour- 
changes  given  by  brucine,  narcotine,  morphine,  quinine,  cinchonine, 
and  caffeine  on  like  treatment.  The  reactions  given  by  various  alka- 
loids, when  boiled  with  a  mixture  of  potassium  chlorate  and  hydro- 
chloric acid,  are  also  described.  A.  J.  G. 

Guaiacum  Resin.  By  H.  Hager  (Zeit.  anal  Chem.,  26,  261).— To 
distinguish  the  purified  from  the  natural  resin,  the  latter  alone  being 
suitable  as  a  test  for  ozone,  0*15  gram  is  dissolved  in  5  c.c.  of 
absolute  alcohol,  and  to  the  solution,  filtered  in  the  shade,  10  drops 
of  oil  of  turpentine  are  added.  If  in  the  course  of  half  an  hour 
the  solution  turns  bluish,  the  resin  has  either  been  purified  or  has 
been  altered  by  heat  or  sunlight.  Natural  resin  gives  a  solution 
which  remains  yellow  for  several  hours.  M.  J.  S. 
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Index  of  Refraction  of  Ice.  By  Gr.  Meyer  (Ann.  Phys.  Chem. 
[2],  31,  321 — 322). — Hitlierto  the  measurements  of  this  index  which 
have  been  made  do  not  refer  to  light  of  any  fixed  wave-length.  The 
writer  therefore  communicates  some  preliminary  determinations,  both 
for  the  ordinary  and  also  the  extraordinary  ray,  for  the  light  from 
sodium,  lithium,  and  thallium  flames.  C.  S. 

Refractive  Index  and  Compressibility  of  Cyanogen.    By  J. 

Chappuis  and  C.  Riviere  (Gompt.  rend.,  104,  1433 — 1435). — This  is  a 
continuation  of  the  authors'  w^ork  on  the  refractive  power  of  cyanogen 
at  various  pressures.  They  find  that  for  temperatures  between 
0°  and  30°  and  pressures  between  1  atmos.  and  4  atmos.,  the  relation 

— - —  =  constant,  holds  good  for  this  gas  as  for  carbonic  anhydride 
and  air,  and  the  values  obtained  by  means  of  this  expression  differ 

from  those  given  by  the  formula  - — - — — -  by  quantities  which  are 

{712  +  2)a 
not  greater  than  the  errors  of  experiment.      The  numbers  calculated 
by  the  first  formula  agree  closely  with  the  observed  numbers. 

C.  H.  B. 

Molecular  Refractive  Energies  of  Derivatives  of  Carbon 
Bisulphide.  By  R.  Nasini  and  A.  Soala  (Gazzetta,  17,  72—78). 
— Determinations  are  given  of  the  refractive  indices  for  various  rays 
and  the  specific  molecular  refractive  energies,  according  to  the  formulae 
of  Landolt  and  of  Lorentz  and  Lorenz,  of  allyl  sulphide  and  of  various 
ethereal  salts  of  xanthic  acid.  The  principal  results  are  given  in  the 
table  below. 


d,. 


P^ 


iuj  +  2)d 


Allyl  sulphide 

Methyl  etliyl  xanthate  ... 

Diethyl  xantliate , 

Ethyl  dioxythiocarbonate 
Methyl  propyl  xanthate. . , 
Etliyl  propyl  xanthate  . . .  , 
Propyl  dioxythiocarbonate 


0  -88765 

1  -11892 
1  -07400 
1  -26043 
1  -08409 
1  -05054 
1-19661 


61 
65 
71 

118 
73 
81 

133 


•74 
•67 
-96 
-28 
•34 
•39 
•81 


-73 
-15 
•13 
•09 
•75 
'66 
•46 


As  regards  these  results,  it  is  noted  that  in  the  case  of  allyl  sulphide 
the  found  and  'calculated  values  are  concordant ;  but  in  the  derivatives 
of  carbon  bisulphide  the  values  are  not  concordant  if  it  is  supposed 
that  the  atomic  refractive  energy  of  the  sulphur-atoms  is  the  same  as 
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those  in  carbon  bisulphide.  If,  however,  it  is  supposed  that  one  of 
the  sulphur-atoms  functions  as  in  carbon  bisulphide,  whilst  the  other 
changes  its  functions  and  assumes  that  of  a  sulphur-atom  in  the 
sulphides  or  mercaptans,  then  the  found  and  calculated  values  are 
concordant. 

It  would  also  appear  that  one  of  the  sulphur- atoms  in  the  dioxythio- 
carbonates  has  an  atomic  refractive  energy  of  17"42.  The  difference 
observed  in  other  cases  for  the  addition  of  the  grouping  CH2  to  the 
molecule  is  also  verified  for  the  homologous  ethereal  salts  of  xanthic 
acid  ;  the  isomeric  diethyl  and  methyl  propyl  xanthates  have  not,  how- 
ever, identical  molecular  refractive  energies.  V.  H.  V. 

Molecular  Refractive  Energies  of  the  Thiocyanates  and 
Thiocarbimides.  By  R.  Nasixi  and  A.  Scala  (Gazzetta,  17, 66 — 72). 
• — In  this  paper  a  series  of  determinations  are  given  of  the  refractive 
indices  for  various  rays,  and  the  specific  molecular  refractive  energies 
of  the  thiocyanates  and  their  isomerides,  the  thiocarbimides.  The 
latter  values  are  also  compared  with  those  calculated  according  to 
Briihl's  data,  although  there  remains  some  uncertainty  as  to  the 
atomic  refraction  of  sulphur  in  the  thiocyanates,  and  of  nitrogen  in 
the  cyanogen  compounds  generally.  The  following  are  the  principal 
results  obtained  : — 


Methyl  thiocyanare. . . 
Ethyl  thiocyanate  .  . .  , 
Methyl  thiocarbimide, 
Ethyl  thiocarbimide  , 
Allyl  thiocarbimide. .  , 
Phenyl  thiocarbimide, 
Thioplien 


1  -06935 
1  -00715 
1  -06912 
0-99525 
1 -00572 
1-12891 
1-05928 


P^ 


•75 

-94 
•54 
-26 

-76 
-48 
-4 


(/Jia'  +  2)d 


•87 
•76 
-77 
•98 
-71 
•06 
-13 


It  will  be  seen  from  the  above  results  that  the  thiocarbimides  have 
a  greater  refractive  (as  also  dispersive)  power  than  their  isomerides  ; 
it  is  also  shown  that  whereas  for  the  first  three  thiocarbimides  the 
values  found  for  the  molecular  refractive  energies  agree  with  those 
calculated  according  to  Briihl's  data,  yet  for  the  phenyl-derivative 
there  is  a  considerable  difference,  about  7  per  cent.  Further,  the 
authors  note  that  their  results  do  not  confirm  Thomsen's  hypothesis 
that  the  refractive  energy  and  the  heat  of  combustion  are  correlative 
quantities.  Y.  H.  V. 

Dispersion  in  Rock-salt.  By  E.  Ketteler  (Ann.  Chim.  Phys. 
[2],  31,  322 — 326). — The  recent  researches  of  Langley  on  the  spec- 
trum of  radiant  heat  afford  sufficient  data  for  the  calculation  of  the 
constants  of  Ketteler's  dispersion  formula, 

^2  _   _  ;.x2  +  a'  +  D\2n/(\2  _  x»n). 


GENERAL  AND  PHYSICAL  CHEMISTRY.  755 

By  forming  a  table  of  the  values  of  n,  the  accuracy  of  the  formula 
is  proved  for  a  considerable  range  of  wave-leng^th.  k  in  the  case  of 
rock-salt  is  found  to  be  extremely  small  =  0*000858.  If  the  substances 
for  which  k  is  known  be  arranged  according  to  decreasing  values  of 
k,  the  order  will  be  that  of  the  diathermancy  of  the  substances,  rock- 
salt  concluding  the  list. 

The  physical  meaning  of  the  term  ~k\^  is,  therefore,  that  it  repre- 
spnts  the  absorption  of  radiant  heat,  and  no  dispersion  formula  wanting 
this  term  can  be  correct.  C.  S. 

Red  Fluorescence    of  Chromiferous    Gallium.     By    L.    db 

BoiSBAUDRAN  (Compt.  rend.,  104,  1584 — 1585). — The  author  has 
previously  found  (this  vol.,  p.  409)  that  gallium  oxide  which  contains 
chromium  shows  a  red  fluorescence  in  a  vacuum.  The  spectrum  of 
this  fluorescence  shows  a  very  distinct  line  homologous  with  the  bright 
lines  in  the  spectrum  of  the  fluorescence  of  chromiferous  alumina  and 
of  spinel.  The  wave-length  of  this  line  is  X6897 — 6898,  and  it  rapidly 
diminishes  in  brilliancy  as  the  substance  becomes  heated  by  the 
action  of  the  discharge.  The  centre  of  the  band  in  the  spectrum  of 
this  fluorescence  is  at  X6619  ;  it  is  very  nebulous  at  both  ends,  and 
extends  through  XI 080 — 1180  according  to  the  intensity  of  the  light. 

C.  H.  B. 

Specific  Rotation  of  Optically  Active  Substances  in  very 
Dilute  Solution.  By  H.  Pribram  (Ber.,  20,  1840— 1850).— Three 
explanations  may  be  given  of  the  influence  of  a  solvent  on  the  rotatory 
power  of  many  active  substances.  1.  The  molecules  of  the  substance 
in  solution  may  be  aggregates  of  simple  molecules  which  undergo 
dissociation  by  dilution.  2.  The  active  substance  may  form  hydrates 
of  different,  perhaps  opposite,  rotatory  power,  the  relative  quantities 
of  which  depend  on  the  amount  of  water  present  (Bremer,  Abstr., 
1885,  622).  3.  The  solvent  may  alter  the  constitution  (distance  or 
arrangement  of  atoms)  of  the  active  molecules  (Landolt,  van  t'Hoff). 
In  the  first  two  cases,  the  rotatory  power  might  be  expected  to  reach 
a  limiting  value  when  the  solvent  is  in  sufficient  excess ;  in  the  last 
no  such  limit  is  probable. 

In  this  third  case  the  author  gives  a  picture  of  the  possible  action 
by  imagining  four  groups  to  be  arranged  round  an  unsymmetrical 
carbon-atom,  at  the  solid  angles  of  an  irregular  tetrahedron.  A  line 
drawn  through  them  in  the  order  of  their  magnitude  represents  the 
direction  of  rotation.  If  the  plane  containing  groups  2  and  3  be 
supposed  to  rotate  round  an  axis  passing  through  the  carbon-atom, 
and  lying  in  the  plane  containing  groups  1  and  4  and  the  carbon- 
atom,  this  line  will  be  either  a  right-  or  left-handed  spiral  or  a  plane 
curve.  The  latter  position  represents  an  inactive  slate  of  the  sub- 
stance. » 

Recent  improvements  in  the  polaristrobometer  by  Lippich  and 
Landolt  have  enabled  the  author  to  measure  accurately  the  rotation  of 
very  dilute  solutions  of  tartaric  acid,  nicotine,  and  cane-sugar,  with 
the  following  results. 

Tartaric  Acid. — Arndtsen  (Ann.  Chim..  Phi/s.  [3],  54,  403)  expresses 
the  rotatory  power  at  25°  by  the  formula  [<xJd  =  1950  -|-  0'1393(;,  in 

3  e  2 
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wliicli  q,  the  percentage  of  water,  may  vary  from  50  to  95.     The 
author  gives  a  number  of  measurements  of  rotatory  power  for  solutions 
containing  from  4-7161  down  to  03471  per  cent,  of  acid.      The  value    : 
of   [«]1?  increases  from   14-198"  to  16-284°.      The  increase  is  thus    i 
continuous  up  to  the  highest  dilution.  j 

Nicotine. — The  specific  rotation  (left-handed)  of  pure  nicotine, 
[a]^  =  161-55° ;  and  Landolt  (Abstr.,  1878,  1)  found  that  that  of  the  ; 
base  in  solution  diminishes  rapidly,  but  irregularly,  with  increasing  \ 
dilution.  The  heat  developed  when  nicotine  is  mixed  with  water  | 
points  to  the  formation  of  a  hydrate,  as  does  also  the  following  : —  ' 
When  water  is  added  to  a  solution  containing  less  than  20  per  cent.  ; 
of  base,  the  mixture  becomes  turbid,  and  clears  only  on  long  standing,  i 
When  the  turbid  mixture  is  heated  to  40°  it  clears  rapidly  ;  but  again  ! 
becomes  turbid  on  cooling  or  on  further  heating  to  50°.  Between  ■ 
50°  and  60°  the  turbidity  amounts  to  milkiness,  but  still  disappears 
on  cooling  below  50°.  At  70°  the  nicotine  separates  as  a  layer,  i 
Furthermore,  the  rotation  of  a  freshly  prepared  solution  increases  j 
with  time,  and  becomes  constant  only  after  48  hours.  The  author  i 
finds  the  value  of  [«]i°  to  rise  from  77-03°  for  a  4-0289  per  cent,  solu-  ■ 
tion  to  79*319°  for  a  0-8826  per  cent,  solution.  Thus  no  limit  has  i 
been  reached. 

Cane-sugar. — The  rotatory  power  has  been  measured  by  Schmitz  '■ 
(this  Journal,  1877,  ii,  876)  and  Tollens  {ibid.,  875).  The  latter  i 
detected  a  slight  increase  when  the  percentage  in  solution  falls  from  j 
70  to  18-86,  but  a  decrease  for  weaker  solutions.  Subsequent  special  i 
experiments  by  Tollens  (Abstr.,  1884,  1285)  tended  to  confirm  this  ! 
view.  The  author's  observations  show  that  this  decrease  is  well-  \ 
marked  and  tolerably  regular.  In  the  table  p  =  percentage  of  sugar,  , 
d  density.  j 


3  -6589 
1  -01256 
66  -531° 

2  -0536 
1  -00633 
66  -382° 

1  -0131 
1  00224 
66  -002-^ 

0  -3201 
0  -99956 
65 -415° 

0-2222 

d"^^ 

0-99919 

fal^o        

65  -213° 

Tollens'  formula,  [a]©  =  66-386  +  0-015035^  -  0-0003986p^  gives 
results  for  these  weak  solutions  differing  considerably  from  the 
author's. 

All  the  results  described  are  at  least  in  harmony  with  the  third 
hypothesis  stated  above.  Ch.  B. 

Electric  Couple  with  Carbon  Elements.  By  D.  Tommasi  and 
Eadiguet  {Bull.  Soc.  Ghim.,  47,  85 — 88). — The  positive  element 
consists  of  a  stick  of  carbon  covered  with  a  layer  of  lead  peroxide  and 
is  contained  in  a  canvas  bag.  The  negative  element  consists  of  a 
hollow  cylinder  of  carbon  pierced  with  holes,  into  this  the  positive 
element  is  thrust,  and  the  whole  is  placed  in  a  glass  cell  which  is  then 
packed  with  lumps  of  gas  carbon,  and  finally  a  concentrated  solution 
of  sodium  chloride  poured  in  until  the  level  of  the  liquid  is  about 
half  way  up  the  cell.  The  electromotive  force  of  this  couple  is  from 
0-6  to  0'7  volt,  and  no  action  occurs  in  it  until  the  circuit  is  closed  :  it, 
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however,  polarises  rapidly,  and  is  only  suitable  for  intermittent  work, 
but  when  thus  used  it  lasts  for  an  almost  illimitable  time,  being  in  as 
good  condition  after  two  years  as  when  first  put  up.  The  chemical 
action  which  occurs  is  an  oxidation  of  the  carbon  at  the  negative  pole 
and  a  reduction  of  the  lead  peroxide  at  the  positive  pole.  A.  P. 

Nickel  and  Carbon  Elements.  By  C.  v.  Neumann  (Dingl. 
jpolyt.  J.,  264,  47). — The  author  has  constructed  a  battery  with  nickel 
and  carbon  as  galvanic  elements.  The  exciting  solution  is  either 
dilute  nitric  acid  or  aqua  regia  or  sulphuric  acid,  whilst  lead  dioxide  is 
the  depolarising  agent.  The  E.M.F.  of  this  battery  is  said  to  be 
0-75  volt.  D.  B. 

Galvanic  Element.  By  R.  Eisenmann  {Dingl.  polyt.  J.,  263, 
540) . — The  author  recommends  the  use  of  tungstic  acid  as  an  exciting 
agent  for  galvanic  elements.  Its  action  is  similar  to  that  of  chromic 
acid  but  it  has  the  advantage  of  being  rapidly  oxidised  after  reduc- 
tion, whilst  the  addition  of  a  small  amount  of  phosphoric  acid  suffices 
to  keep  the  tungstates  in  solution  in  the  acid  liquid.  D.  B. 

Polarisation  of  Copper  by  the  Extension  of  the  Surface  in 
Contact  with  a  Liquid  Conductor.  By  Krouchkoll  (Compt.  rend., 
104,  1436 — 1437). — A  spiral  of  copper  immersed  in  water  or  in 
water  containing  2  per  cent,  of  sodium  sulphate  becomes  negative  at 
the  moment  when  the  surface  in  contact  with  the  liquid  is  increased. 
With  a  certain  degree  of  polarisation,  the  phenomenon  is  reversed,  and 
the  copper  becomes  positive  with  extension  of  surface,  and  with  an 
intermediate  degree  of  polarisation  variations  in.  the  surface  of  the 
metal  in  contact  with  the  liquid  have  no  effect  on  the  electromotive 
force.  C.  H.  B. 

Conductivity  of  Amalgams.  By  C.  L.  Weber  (Ann.  Phys.  Chim, 
[2],  243 — 250). — Experiments  were  made  with  amalgams  of  mercury 
with  each  of  the  following  metals  :  tin,  bismuth,  lead,  cadmium.  The 
measurements  being  made  at  high  temperatures,  so  as  to  secure  a 
homogeneous  conductor.  The  resistance  of  the  amalgam  contained  in 
a  U  -tube  was  found  by  the  method  given  by  Thomson  for  the  deter- 
mination of  small  resistances.  The  electrodes  were  of  iron  on  account 
of  corrosion.  To  avoid  the  influence  of  thermoelectric  effects,  the 
mean  of  the  resistances  with  the  direct  and  reversed  current  was 
taken.  An  india-rubber  tube  was  attached  to  the  arm  of  the  (J  -tube, 
and  by  suction  and  compression  the  amalgam  was  kept  well  mixed. 

Taking  as  ordinate  the  specific  resistance  and  as  abscissa  the 
percentage  of  metal  in  the  amalgam,  curves  are  traced  showing  the 
variation  of  the  specific  resistance  with  the  composition  of  the  amalgam. 
All  the  curves  concur  in  showing  that  the  effect  of  adding  a  small 
quantity  of  metal  to  the  mercury  is  to  cause  a  rapid  decrease  of 
resistance,  and  that  the  conductivity  of  the  amalgam  is  not  the  mean 
conductivity  of  its  constituents.  In  other  respects  the  amalgams  sepa- 
rate into  two  groups,  those  of  like  atomic  weight  going  together.  In  the 
tin  and  cadmium  amalgams  the  resistance,  although  falling  rapidly  at 
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first  with  increasing  percentage  of  metal,  gradually  slackens  its  rate 
of  decrease,  and  more  and  more  nearly  approaches  a  fixed  limit.  On 
the  other  hand  the  bismuth  and  lead  amalgams  have  their  resistance 
decreasing  down  to  a  minimum  and  then  rising  to  a  maximum. 

The  initial  character  of  the  curves  for  these  amalgams  is  therefore 
different  to  that  of  the  curves  of  the  alloys  of  Class  2  which  have  been 
investigated  by  Mathiessen. 

In  both  amalgams  and  alloys  points  of  maxima  and  minima  occur 
corresponding  to  definite  chemical  combinations.  The  alloys  of  mer- 
cury with  bismuth  and  lead,  however,  have  this  special  peculiarity, 
that  they  conduct  better  than  either  of  their  constituents. 

c.  s. 

Conductivity  of  Acids  and  Salts  in  Dilute  Solutions.    By  E. 

BouTY  (Oompt.  rend.,  104,  1611 — 1614). — The  conductivity  of  dilute 
solutions  of  acids  and  of  salts  other  than  normal  salts  does  not  follow 
the  simple  law  which  has  been  found  to  hold  good  for  normal  salts 
{Gompt.  rend.,  102,  1097,  1372),  a  result  similar  to  that  obtained  in 
the  electrolysis  of  the  same  solutions.  The  resistance  at  constant 
temperature  is,  however,  sensibly  proportional  to  a  factor  1  +  K.m^, 
but  the  limit  and  the  coefficients  in  the  equation  (Zoc.  cit.)  vary  for 
different  substances.  Determinations  of  the  conductivity  of  very 
dilute  solutions  of  sulphuric,  nitric,  and  hydrochloric  acids  shows 
that  their  molecular  resistance  varies  with  the  temperature,  although 
within  somewhat  narrow  limits.  If  the  resistance  of  sulphuric  acid  is 
taken  as  unity  at  each  temperature,  the  resistances  of  the  other  acids 
in  the  highest  possible  degree  of  dilution  are  represented  by  the 
following  numbers  : — 

0°.  16°.  32°. 

Nitric  acid    1-042  1-026  I'OIZ 

Hydrochloric  acid.  . .      1-053  1-025  1-009 

When  the  resistance  of  solutions  of  these  acids  is  compared  with 
that  of  solutions  of  their  normal  salts,  it  is  found  that  the  ratio 
between  the  two  quantities  depends  mainly  on  the  temperature,  and 
varies  greatly  at  different  temperatures.  C.  H.  B. 

Electric  Conductivity  of  Compounds  of  Potassium  and 
Sulphur  in  Solution,  of  Sodium  Sulphide  and  of  Boric  Acid. 

By  O.  Bock  (Ann.  Phys.  Cliem.  [2],  30,  631 — ^'6S). — The  author  has 
measured  the  conductivity  of  mixtures  of  alkaline  hydroxide  and 
alkaline  hydrosulphide  represented  by  the  formulae  3K0II  + 
KSH,  KOH  +  K8H  =  ^S{+  HoO),  KOH  +  3KSH,  KSH  and 
NagS.  The  conductivities  and  temperature  coefficients  are  given  in 
tables  for  many  different  concentrations  in  each  case.  J^'or  these  the 
original  paper  must  be  referred  to. 

The  conductivity  of  KOH,  like  that  of  NaOH,  is  diminished  by  the 
addition  of  hydrogen  sulphide.  Each  mixture  of  hydroxide  and 
hydrosulphide  shows  an  independent  maximum  of  conductivity  for 
some  particular  strength  of  solution,  which  increases  with  the  amount 
of  hydrosulphide  present. 

When  the  solutions  are  dilute,  the  conductivities  of  KOH,  K^S,  and 
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KHS  are  to  each  other  nearly  as  1  :  f  :  (f )'.  Thus  each  addition  of  an 
electrochemical  sulphur  molecule,  S/2,  to  one  of  potassium  (or  sodium) 
diminishes  the  conductivity  by  one-third.  Similarly,  the  author  finds 
the  conductivities  of  the  pentasulphides,  K2S5  and  NaaSg,  in  solution 
to  be  about  one-third  of  that  of  the  corresponding  sulphide  solutions. 
The  conductivity  of  various  solutions  of  pure  boric  acid  is  also 
given.  This  acid  is  one  of  the  worst  known  conductors.  The  trace 
of  sodium  present  in  the  commercial  acid  increases  the  conductivity 
threefold.  Ch.  B. 

Nobili's  Rings  and    Allied    Electrochemical    Phenomena. 

By  A.  Elsas  (A7in.  Phijs.  Ghem.  [2],  30,  620— G30).— The  author 
believes,  in  opposition  to  Voigt,  that  Nobili's  rings  are  mainly  due  to 
currents  which  traverse  the  electrolysed  liquid  nearly  parallel  to  the 
metal  plate.  The  colours  obtained  are  not  in  all  cases  colours  of  thin 
plates  ;  but  the  rings  are  sometimes  deposits  of  different  chemical  and 
physical  constitution.  In  fact,  electrochemical  decomposition  takes 
place  not  only  at  the  surfaces  of  the  electrodes,  but  at  every  point 
throughout  the  liquid  traversed  by  the  current.  This  is  proved  as 
follows.  Plaster  of  Paris  moistened  with  copper  sulphate  solution  is 
poured  on  a  metal  plate,  and  a  copper  wire  planged  into  the  still  soft 
mass  with  its  end  very  close  to  the  plate.  The  plaster  is  allowed  to 
set  firmly,  and  a  current  is  passed  from  wire  to  plate.  On  removing 
the  cake,  four  or  five  coloured  rings  are  seen  on  its  surface,  corre- 
sponding rings  being  found  on  the  plate.  The  plaster  also  adheres  to 
the  metal  more  or  less  firmly  in  diiferent  zones,  and  is  also  distorted. 
The  central  area  opposite  the  wire  is  green  (CuHgOo?),  and  is 
surrounded  by  rings  ouccessively  white,  blue,  white,  red  (Cu)  and 
again  blue.  When  the  current  is  long  continued,  coloured  deposits 
are  also  found  throughout  the  mass  of  the  gypsum.  The  colours  of 
the  rings  are  independent  of  the  nature  of  the  metal  plate,  when  the 
latter  does  not  directly  act  on  the  electrolyte. 

When  the  anode  wire  is  of  platinum,  the  electrolyte  becomes  acid 
and  pure  copper  is  nowhere  deposited.  When  it  is  of  iron,  rust- 
coloured  rings  are  found  in  the  gypsum  plate,  showing  that  trans- 
ference of  the  ions  takes  place  even  in  the  solid.  If  the  metal  plate 
is  made  the  anode,  a  blue  circle  appears  round  the  cathode,  surrounded 
by  an  intensely  blue  ring. 

When  a  current  is  passed  between  two  wires  immersed  in  a  plate 
of  gypsum,  prepared  as  above  on  a  plate  of  glass,  circular  coloured 
rings  are  formed  round  each  wire.  The  isochromatic  lines  do  not 
correspond  either  with  the  equipotential  lines  or  the  lines  of  equal 
current-intensity.  If  in  this  experiment  a  metal  plate  is  substituted 
for  the  glass,  rings  also  appear  on  its  surface.  These  appear  to 
coincide  with  the  equipotential  lines  only  at  some  distance  from  the 
wires. 

Theoretical  views  follow  as  to  the  distribution  of  potential  in  the 
last  case.  But  the  appearances  cannot  be  explained  by  reference  to 
this  alone,  as  Guebhard  imagines.  Cii.  B. 
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Variations  in  the  Electrical  Resistance  of  Antimony  and 
Cobalt  in  a  Magnetic  Field.  By  G.  Fa^  {Phil.  Mag.  [5],  23, 
540 — 541). — Rods  of  antimony  wben  placed  in  the  magnetic  field  of 
a  Ruhmkorff  electromagnet  showed  an  increased  electrical  resistance, 
the  resistance  being  greater  across  the  lines  of  force  than  along  them. 
Plates  of  cobalt  when  so  placed  showed  a  diminished  resistance  when 
their  planes  and  the  current  were  perpendicular  to  the  lines  of  force. 
When  placed  parallel  to  them  an  increase  was  observed.  Further 
results  are  promised.  H.  K.  T. 

Expansion  of  Salt  Solutions.  By  W.  W.  J.  Nicol  {Fhil.  Mag. 
[5],  23,  385 — 401). — The  expansion  of  the  salt  solutions  is  determined 
in  dilatometers  heated  to  constant  temperatures  by  means  of  the 
vapour  of  a  liquid  boiling  under  a  constant  and  adjustable  pressure 
maintained  by  means  of  a  water-pump  and  a  somewhat  elaborate 
pressure  regulator.  The  solutions  were  made  up  to  molecular  strengths 
by  weighing,  placed  in  a  vacuum,  boiled  for  ten  minutes,  cooled,  and 
the  composition  checked  by  taking  the  density  in  a  Sprengel  tube.  It 
was  found  that  the  results  could  be  expressed  by  the  interpolation 
formula,  V  =  100,000  +  t'a,  +  f'^  where  t'  =  {t  -  20).  The  error 
being  within  ±2  in  100,000.  The  results  showed  that  the  more  con- 
centrated the  solutions  the  more  nearly  did  the  curves  of  volume 
approach  a  straight  line,  these  being  in  every  case  nearer  than  that  of 
water.  Again  the  value  of  y3  being  less  for  water  than  for  any  of  the 
solutions,  it  follows  that  the  volume  difference  must  reach  a  maximum 
at  some  temperature.  To  find  this  the  volumes  of  the  salt  solutions 
were  calculated  by  interpolation  for  every  5"  between  20°  and  100°, 
as  compared  with  those  of  water.  The  following  are  the  maxima 
found : — 

All  solutions  of  NaCl 55— GO** 

KCl    about     50° 

2NaNO3l00H2O    none 

4NaN03       „         

GNaNOa       „         90—95° 

SNaNOa      „         90° 

lONaNOa      „         80—85° 

12NaN03       „         80° 

KNO3         „          none 

3KNO3        „          80—85'' 

5KNO3        „          75—80° 

"With  8  and  10  NaCl  and  3,  5,  and  7  KCl  the  volume  of  the  solution 
at  100°  is  less  than  that  of  water.  With  NaCl  and  KCl  at  100°  the 
stronger  the  solution  the  smaller  the  volume,  whilst  with  KNO3  the 
reverse  is  the  case.     In  order  to   compare  the  results  in  molecular 

volumes,  the   author  multiplies  by '- — '—  (Abstr.,  1886, 

0 

763).  The  maxima  are  now  found  to  be  moved  up.  At  high  tempe- 
ratures NaCl  and  KCl  solutions  expand  less  the  more  concentrated  the 
solutions,  whilst  with  NaNOa  and  KNO3  this  is  not  the  case.  The 
author  considers  this  to  be  due  to  the  effect  of  temperature  on  the 
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solubility  of  the  respective  salts,  KNO3  and  NaNOa  solutions  becom- 
ing, so  to  speak,  more  dilate  at  high,  temperatures.  H.  K.  T. 

Tellurium.  By  Bekthelot  and  C.  Fabre  (Compt.  rend.,  104, 
1405 — 1408). — The  different  varieties  of  tellurium  were  finely 
powdered  and  dissolved  in  bromine  and  water  saturated  with  bromine, 
the  thermal  disturbance  being  measured.  The  precipitated  varieties 
were  washed  and  dried  in  an  atmosphere  of  nitrogen.  The  following 
mean  numbers  were  obtained : — 

Crystallised  tellurium,  prepared  by  volatilisation 

in  hydrogen     +  66'66  Cal. 

Tellurium  precipitated  by  sulphurous  acid +42*584  „ 

Tellurium  precipitated  from  alkaline  tellurides  by 

the  action  of  air  or  other  oxidising  agents. .. .       +66' 78     „ 

Tellurium  precipitated  from  hydrogen  telluride 

by  oxidising  agents +  67'01     ,, 

The  tellurium  precipitated  from  hydrogen  telluride  and  alkaline 
tellurides  is  identical  with  the  crystalline  variety,  and  the  mean  heat 
of  solution  in  bromine  and  water  is  -\-6Q'776  Cal. 

From  these  results  it  follows  that  the  conversion  of  crystallised 
tellurium  into  the  amorphous  variety  develops  +24-192  Cal.,  and  that 
tellurium,  like  sulphur  and  selenium,  exists  in  two  perfectly  distinct 
states.  Molten  tellurium  thrown  into  cold  water  and  then  treated  as 
above  gives  numbers  varying  from  44  to  56  Cal.,  which  indicate  that 
it  is  a  mixture  of  the  crystalline  and  amorphous  varieties. 

It  is  worthy  of  note  that  the  change  from  amorphous  to  crystalline 
tellurium  absorbs  heat,  the  corresponding  change  for  selenium  develops 
heat,  whilst  the  similar  change  in  the  case  of  sulphur  gives  rise  to  no 
sensible  thermal  disturbance  at  the  ordinary  temperature,  but  is 
positive  at  a  high  temperature,  and  doubtless  becomes  negative  at  a 
low  temperature. 

It  is  also  of  interest  that  tellurium  precipitated  in  alkaline  liquids 
and  from  hydrogen  telluride,  is  identical  with  the  crystalline  variety, 
whilst  that  precipitated  by  sulphurous  acid  constitutes  a  distinct 
modification.     Similar  phenomena  are  observed  in  the  case  of  sulphur. 

C.  H.  B. 

Heats  of  Combustion  of  Organic  Substances.  By  J.  Thomsen 
(Ber.,  20,  1758 — 1759). — The  author  quotes  results  obtained  in 
the  estimation  of  the  heats  of  combustion  of  organic  substances  by 
Berthelot  and  Vielle  by  combustion  with  oxygen  in  the  calorimetric 
bomb,  and  by  Stohmann  by  combustion  with  potassium  chlorate,  and 
points  out  that  the  results  obtained  by  the  latter  are  always  far  lower 
than  those  obtained  by  the  former.  This  he  attributes  to  Stohmann's 
use  of  an  indirect  and  an  inaccurate  method.  A.  J.  G. 

Heats  of  Combustion.  By  Berthelot  and  Recoura  (Compt. 
rend.,  104,  1571 — 1574). — These  determinations  were  made  by  means 
of  the  calorimetric  bomb. 

Glucose. — Heat  of  combustion  per  gram  3"  762  Cal.  j   per  gram- mole- 
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rule  +677*2  Cal.  This  value  is  sensibly  equal  to  the  heat  of  combustion       | 
of  lactose,  and  is  identical  with  half  the  heat  of  combustion  of  saccha- 
rose (  +  677*5  Cal.).     These  results  agree  with  those  pi-eviously  ob-       i 
tained  by  Berth elot  and  Veille.     The  heat  of  formation  of  glucose  is 
+  3008  Gal.     The  union  of  carbon  in  the  form  of  diamond  (Ce)  with 
Avater  (6HoO)  to  form   glucose  would  absorb   —113*2   Cal.,   a  result 
which  explains  the  development  of  heat  during  alcoholic  fermentation 
and  the  reserve  energy  associated  with  the  carbohydrates  which  plays       \ 
such  an  important  part  in  vital  processes.  ' 

Quinone. — Heat   of  combustion  per    gram  6*102    Cal ;    per  gram- 
molecule    +659*02  Cal.     Heat  of  formation  +45*2   Cal.     The  Union       ' 
of  Ce  with  2H2O  to  form  quinone  would  absorb   —92*8  Cal.,  an   ab- 
sorption relatively  greater  than  that  which  accompanies  the  formation       ' 
of  glucose.  ■> 

Naphthalene. — Heat  of  combustion  per  gram  9*6888  Cal.  i 

Benzoic   Acid. — Heat   of   combustion    per  gram    6*345    Cal.  ;    per 
gram-molecule  +773*1  Cal.  at  constant  volume  ;  772*8  Cal.  at  constant 
pressure.     Heat  of  formation  +92*2  Cal.     The  union  of  CrHs  with  CO3       i 
would  absorb  —30  Cal.  ; 

Sallci/Uc   Acid. — Heat  of    combustion    per  gram    5*326    Cal. ;    per 
gram-molecule  +  734*99  Cal.  at  constant  volume  and  constant  pres-       '■ 
sure.     This  value  agrees  with  that  calculated  from  the  heat  of  com-       ; 
bustion  of  phenol,  and  the   heat  of  transformation  of   salicylic  acid       I 
into  phenol  and  carbonic  anhydride.  C.  H.  B.  ] 

Heats  of  Combustion.    By  Berthelot  and  Louguinine  (Gonipt.      j 
rend.,  104,   1574 — 1577). — These  results  were  obtained  by  means  of      I 
a  calorimetric  bomb  smaller  than  that  used  by  Berthelot  and  Recoura 
(preceding  Abstract). 

Naphthalene. — Heat  of  combustion  per  gram  9*6961.     The  general       \ 
mean  of  this  and  the  previous  results  is  +9*700  Cal.     Heat  of  com- 
bustion per  gram-molecule   +1241*6  Cal.  at  constant  volume;  1242*7 
at  constant  pressure.     Heat  of  formation  from  its  elements  —26*7  Cal. 

Phenol. — Heat  of  combustion  7*8105  Cal.,  which  agrees  with  the  : 
previous  determination  by  Berthelot  and  Vieille.  ! 

Benzoic  Acid. — Heat  of  combustion  6*3221  Cal.  ; 

Gumic  Acid. — Heat  of  combustion  per  gram  7*5533  Cal. ;  per  grani- 
raolecule  +1239*3  at  constant  volume,  +1237*7  at  constant  pressure.       : 
The  excess  over  the  heat  of  combustion  of  benzoic  acid  is  +  464*9, 
or  +155  X  3  Cal.  ; 

Quinone. — Heat  of  combustion  6*00613  Cal. 

Quinol. — Heat  of  combustion  per  gram  6*2295  Cal. ;  per  gram-mole-       | 
cule    +685*24    Cal.    at    constant   volume;    684*9    Cal.    at    constant 
pressure.      Heat    of    foiTnation    +86*1.      Heat    of    formation    from       1 
hydrogen  and  quinone  +40*9  Cal.  1 

Pyrogallol. — Heat  of  Combustion  per  gram  5*0262  Cal. ;  per  gram-  I 
molecule  +633*3  Cal.  at  constant  volume  and  constant  pressure.  ! 
Heat  of  formation  +137*7  Cal.  ; 
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CeHe  +  0  =  CeHs-OH develops  +36-6  Cal. 

CsHs-COOH  +  0  =  OH-CeHi-COOH  „  •  +378     „ 

CeH5-0H  +  0  =  CeH,(OH), „  +52-2     „ 

CsH^COHO  +  0  =  C6H3(OH)3  ....  „  +51-6     „ 

The  practical  identity  of  the  two  last  numbers  is  of  considerable 
interest.     The  first  two  changes  are  not  exactly  of  the  same  character. 

C.  H.  B. 

The  Continuous  Transition  from  the  Liquid  to  the  Gaseous 
State  of  Matter  at  all  Temperatures.  By  W.  Ramsay  and 
S.  Young  {Phil.  Mag.  [5],  23,  435— 458).— For  perfect  gases  at 
constant  volume,  the  pressure  varies  directly  as  the  absolute  tempera- 
ture, or  j9  =  cT.  This  law  is  at  best  only  approximate,  because  the 
actual  molecules  of  gas  occupy  space,  and  may  be  assumed  to  be 
incompressible,  and  because  they  exercise  attraction  on  one  another. 
If  volume  be  kept  constant,  however,  these  two  factors  are  in  all  pro- 
bability invariable.  Hence  it  might  be  expected  that  at  constant 
volume  a  gas  or  a  liquid  under  any  conditions  of  temperature  and 
pressure  should  exhibit  simple  relations  between  temperature  and 
pressure.  It  has  been  proved  by  the  authors  that  this  relation  is 
expressible  by  the  formula  j9  =  6T  —  a,  where  h  and  a  are  two 
constants,  functions  of  volume.  Amagat  from  imperfect  data  has 
stated  a  similar  relation  for  gases,  but  not  for  liquids.  In  the  paper 
a  full  proof  of  these  relations  is  given  from  the  behaviour  of  ether 
and  carbonic  anhydride.  The  constants  of  the  former  are  deduced 
from  measurements  by  the  authors  ;  for  the  latter  Dr.  Andrews'  data 
have  been  employed.  Here  are  three  methods  of  expressing  rela- 
tions between  temperature,  pressure,  and  volume  ;  by  means  of  isobars, 
isotherms,  and  isocliors  (lines  of  equal  volume).  From  the  above 
formula  it  follows  that  the  isochors  are  straight.  They  therefore 
admit  of  extrapolation  without  error,  and  by  means  of  such  extra- 
polation those  portions  of  the  isothermals  which  elude  measurement 
can  be  mapped.  Such  isothermals  form  a  sinuous  curve,  cutting  the 
line  representing  the  observed  vapour-pressure,  as  was  predicted  by 
Prof.  James  Thomson,  in  three  points,  and  enclosing  two  areas,  one 
above  and  the  other  below  the  vapour-pressure  line.  These  areas 
have  proved  to  be  equal,  thus  furnishing  a  striking  confirmation  of  the 
correctness  of  the  formula  p  =  6T  —  a,  and  of  the  accuracy  of  the 
experimental  results. 

There  are  three  curves  obtainable,  all  representing  relations  between 
temperature  and  pressure  :  (1)  that  furnished  by  the  lower  apices  of 
the  sinuous  curves ;  (2)  that  furnished  by  the  upper  apices ;  and  (3) 
the  ordinary  vapour-pressure  curve.  These  three  curves  cut  at  the 
critical  point.  The  critical  temperature  and  pressure  are  thus  given 
directly.  With  ether  the  calculated  temperature  is  193"83°  ;  that 
observed  was  193"8".  The  calculated  pressure  is  27075  mm.  The 
value  of  6  corresponding  with  the  critical  volume  is  the  tangent  to  the 
ordinary  vapour-pressure  curve  at  the  critical  temperature.  But 
since  no  equation  is  known  exhibiting  the  relations  of  a  and  h  to  the 
volume  (those  of  Van  der  Waals,  Clausius,  and  Sarrau  being  either 
nut  convertible  into  the  simpler  equation  p  =  6T  —  a,  or  not  repre- 
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senting  facts  with  sufficient  accuracy),  tlie  volume  corresponding  with 
this  value  of  b  can  be  obtained  only  by  a  graphical  method.  It  is  for 
ether,  4'06  c.c.  per  gram.  W.  R. 

Vapour-tension  of  Liquid  Cyanogen.  By  J.  Chappuis  and 
C.  Riviere  (Gompt.  rend.,  104,  1504 — 1505). — The  pressures  observed 
are  given  in  mm.,  the  first  number  being  Bunsen's  determination.  In 
order  to  remove  nitrogen,  the  liquefied  cyanogen  was  made  to  congeal 
by  its  own  evaporation  in  a  vacuum,  the  gas  being-  removed  by  means 
of  a  mercury  pump. 

Temperature..      -20-7°         0"  5°  10"  15° 

Pressure 750         1800        2150        2570         3070 

C.  H.  B. 

Vapour-tensions  of  Saline  Solutions.  By  R.  Emden  (Ann. 
Phys.  Ghem.  [2],  31,  145 — 189). — There  are  two  important  questions 
to  be  considered,  the  relation  of  vapour-tension  (I)  to  temperature, 
(2)  to  the  amount  of  salt  dissolved.  In  each  case  a  law  of  simple 
proportionality  has  been  enunciated.  Thus  Babo  found  that  with 
several  salts  the  vapour-tension  was  proportional  to  the  tension  of  the 
vapour  of  pure  water  at  the  same  temperature.  The  later  and  more 
perfect  researches  of  Wiillner,  Pauchon,  Tammann,  and  others,  do  not 
yield  results  in  accordance  with  Babo's  law.  It  must  be  noted,  how- 
ever, that  the  results  of  these  researches  are  not  concordant,  and 
different  conclusions  are  arrived  at  with  regard  to  the  same  salt. 

The  author's  object  was  to  clear  the  matter  up  by  using  a  method 
which  had  already  proved  trustworthy.  Konovaloff's  arrangement 
(Ann.  Phys.  Ghem.  [2],  14,  34)  was  employed,  because  it  permits  the 
solution  to  be  introduced  into  the  apparatus  completely  free  from 
air. 

To  test  the  exactness  of  the  method,  the  apparatus  was  first  used 
to  determine  the  vapour-tension  of  pure  water.  The  numbers 
obtained  were  in  close  agreement  with  those  of  Magnus,  and  the 
differences  served  as  some  sort  of  measure  of  the  accuracy  of  the 
method. 

From  the  observations  by  means  of  Magnus'  formula  for  the 
vapo  ur- tension — 

P  =  alO^~=n, 

the  constants  a,  5,  c,  were  calculated.  The  values  were  very  nearly 
the  same  as  those  Magnus  has  already  given. 

Determinations  were  next  made  of  the  vapour- tensions  of  solutions 
of  varying  degrees  of  concentration  of  eight  different  salts  (NaCl, 
KCl,  NaNOa,  KNO3,  K3SO4,  CaCl2  +  6H2O,  ZnSOi  +  THjO,  CuSO* 
+  5H2O). 

The  author  points  out  the  importance  of  avoiding  any  small 
constant  error  of  experiment,  and  allades  to  such  an  error  whiph  is  to 
be  found  in  some  determinations  of  vapour-tension  by  Regnault,  who 
supposes  that  his  thermometers  were  the  cause  of  it. 

In  the  researches  of  Wiillner  and  Tammann,  cathefometers  were 
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used.  The  error  might  be  caused  by  the  barometer- tube  being 
inclined  to  the  plane  glass  face  of  the  water  tank,  or  by  the  conden- 
sation of  the  vapour  on  the  sides  of  the  tube. 

A  formula  similar  to  that  given  by  Magnus  may  be  supposed  to 
hold  for  a  salt  solution,  so  that — 

hit 
p  =  a'10<-'  +  f. 

It  easily  follows  analytically  that,  if  Babo's  law  holds,  h  =  h'  and 
c  =  c'.  The  observations  may  then  be  used  to  determine  the  value 
of  a\  and  a  table  of  the  values  of  p  may  be  constructed.  The 
differences  between  the  values  of  p  as  observed  and  as  given  by  the 
formula  were  found  to  be  within  the  limits  of  experimental  error 
already  determined.  It  was  therefore  concluded  that  for  a  range  of 
temperature  from  20°  up  to  95°,  Babo's  law  was  true. 

Wiillner  asserts  that  the  alteration  of  vapour- tension  is  propor- 
tional to  the  amount  of  salt  dissolved.  This  law,  however,  is  not  in 
accordance  with  the  results  of  experiments  of  Pauchon,  Tammann,  and 
others.  The  present  observations  prove  that  Wiillner's  law  is  incor- 
rect. In  conclusion,  the  formula  for  p  is  extended  to  the  calculation 
of  the  boiling  points  of  the  solutions.  C.  S. 

Apparatus  for  Vapour-density  Determinations.     By  D.  S. 

Macnair  {Chem.  News,  55,  289). — The  apparatus  is  a  simplification 
of  Hofman's,  and  consists  of  a  syphon  barometer-tube,  filled  with 
mercury,  and  suspended  in  an  outer  tube,  in  which  some  liquid  of 
constant  boiling  point  is  heated,  so  as  to  surround  the  syphon  tube 
by  its  vapour.  A  weighed  quantity  of  the  substance  is  passed  round 
the  bend  of  the  syphon,  and  rises  through  the  mercury  to  the  slightly 
widened  upper  end  of  the  tube,  where  its  vapour  soon  depresses  the 
mercury.  Observations  of  the  volume  occupied,  the  temperature,  and 
the  barometer,  complete  the  necessary  data  for  calculating  the 
vapour-density.  A  determination  of  the  density  of  toluene  vapour 
gave  46*3,  the  theoretical  number  being  46  0.  R.  R. 

Hydrates  of  Barium  and  Strontium   Hydroxides.     By  W. 

MuLLEK- Erzbach  {Ber.,  20,  1628). — A  repetition  of  the  experi- 
ments on  the  vapour-tension  of  hydrated  barium  and  strontium 
hydroxides  at  temperatures  between  15°  and  70°  has  confirmed  the 
results  previously  obtained  (comp.  this  vol.,  p.  208),  inasmuch  as 
barium  hydroxide  was  always  found  combined  with  one,  two,  seven, 
and  eight  molecules,  and  strontium  hydroxide  with  one,  seven,  and 
eight  molecules  of  water.  At  15°  the  vapour-tension  of  BaHsOz  + 
8HoO  amounted  to  11'4  mm. ;  of  BaHzOz  +  3  to  THjO  to  2-46  mm. ; 
of  BaHaOa  4-  2H2O  to  1*3  mm.  fat  first  I'S  mm.);  of  BaH-A  +  H2O 
to  nil;  of  SrHaOa  +  8H0O  to  9-4  mm.  ;  of  SrH^Oa  +  2  to  7H2O  to 
32  mm.,  and  of  SrHgOz  +  H2O  to  nil.  This  difference  between 
barium  hydroxide  and  strontium  hydroxide  is  not  altered  when  the 
respective  hydrates  containing  1  mol.  of  HoO  are  placed  in  a  moist 
atmosphere  until  each  has  taken  up  2  mols.  of  H.O,  since  the  hydrated 
strontium  hydroxide  lost  the  absorbed  water  at  a  constant  vapour- 
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tension,  whilst  the  barium  compound  gave  off  water  at  a  tension  of 
2'5  mm.  until  it  acquired  the  composition  BaHaOz  +  2H2O,  and  lost 
the  second  mol.  of  H2O  at  a  tension  of  1"3  mm.  W.  P.  W. 

Hydrates  of  Barium  Chloride.  By  H.  Lesc(eur  (Compt. 
rend.,  104,  1511 — 1513). — The  following  are  the  vapour-tensions 
at  100°  :— 

Saturated  solution.  BaCL  +  2H2O.  BaCL  +  l-QHoO. 

About  664<  mm.  620  mm.  626  mm. 

BaCls  +  1-2H20.  BaCl2  +  0'94H2O.  BaCl..  +  0  I8H2O. 

615  mm.  272  mm.  270  mm. 

These  results  indicate  the  existence  of  a  dihydrate  and  mono- 
hydrate.  The  latter  is  not  formed  at  100°,  since  dehydration  becomes 
complete  at  this  temperature,  but  is  readily  obtained  by  heating  the 
dihydrate  at  60 — 65°.  In  presence  of  moist  air  the  dihydrate  takes 
up  some  water,  the  vapour- tensions  at  + 10  being — 

BaCls  +  2H2O.       BaClg  +  2-25H20.     BaCl2  +  2-40H2O.       BaClj  +  2  6IH2O. 
2*7  mm.  7*5  mm.  7*5  mm.  7'4  mm. 

These  results  indicate  the  existence  of  a  higher  hydrate,  which, 
however,  has  not  yet  been  isolated,  but  the  fact  that  the  addition  of 
barium  chloride  to  a  supersaturated  solution  of  calcium  chloride 
determines  the  separation  of  the  hexahydrate,  CaCl2  +  6H2O,  seems 
to  point  to  the  existence  of  a  hexahydrate  of  barium  chloride. 

C.  H.  B. 

Amount  of  Water  of  Crystallisation  contained  in  some 
Salts.  By  C.  R.  ScHULZE  (Ann.  Fhys.  Chem.  [2],  31,  204—233).— 
The  method  of  investigating  the  constitution  of  a  salt  by  measuring 
the  vapour-tension  by  the  barometric  method  seems  free  from  objec- 
tion, but  there  are  very  considerable  practical  difficulties  in  carrying 
it  out.  Miiller-Erzbach  has  proposed  a  somewhat  easier  plan,  namely, 
to  measure  the  relative  vapour- tension.  The  present  research  was 
directed  to  test  the  accuracy  of  Miiller-Erzbach's  method. 

Twelve  tubes  of  three  different  sizes  with  spherical  bulbs  blown  at 
their  ends  were  used.  Some  were  filled  with  zinc  sulphate  in  the 
shape  of  powder,  and  others  with  small  crystals  of  zinc  sulphate, 
whilst  three  were  filled  with  water.  By  determining  the  loss  of 
weight  from  day  to  day  the  relative  tension  was  obtained.  The  tabu- 
lated results  prove  that  the  quantity  of  water  evaporated  is  not  pro- 
portional to  the  cross  section  of  the  tubes.  The  tubes  containing  the 
crystals  give  much  higher  values  of  the  tensions  than  those  con- 
taining the  powder.  It  is  inferred  that  Miiller-Erzbach's  method  is 
untrustworthy. 

Miiller-Erzbach  supposed  that  the  relative  tension  increased  with 
the  temperature,  bat  the  author  adduces  observations  made  by 
Wiedemann  to  show  that  it  is  very  nearly  constant.  This  last  result 
is  of  importance,  because  it  enables  us  to  deduce  the  vapour-tension 
for  a  salt  from  the  corresponding  tension  of  water- vapour. 
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Mull^r-Erzbach  has  deduced  from  his  observations  the  existence  of 
a  sulphate  of  zinc  having  the  formula  ZnSO*  +  SHsO,  but  Schulze 
proves  that  Miiller-Erzhach  is  hardly  consistent  in  his  mode  of  inter- 
pretation of  the  results  of  his  experiments. 

Wiedemann  had  discovered  a  modification  of  magnesium  sulphate 
with  6  mols.  H2O  produced  at  a  temperature  of  93°,  which  differs 
from  the  crystals  produced  between  50°  and  60°  by  having  a  greater 
density.  The  author  by  measurements  with  the  specific  gravity  bottle 
confirms  the  existence  of  this  modification.  C.  S. 

Decomposition  of  Acetates  by  Water.  By  G.  Fousseeeau 
(Compt.  rend.,  104,  1265 — 1267). — When  aqueous  solutions  of  zinc, 
copper,  and  lead  acetates  are  allowed  to  remain  at  the  ordinary  tem- 
perature the  resistance  gradually  increases,  and  this  indicates  a  partial 
dissociation  of  the  salt,  since  the  resistance  of  free  acetic  acid  is  higher 
than  that  of  its  salts.  The  resistance  increases  with  a  rise  of  tempera- 
ture and  diminishes  with  a  fall  of  temperature,  tending  towards  a 
definite  limit  in  each  case.  The  dissociation  is  greatest  in  the  case 
of  cupric  acetate,  and  somewhat  less  in  the  case  of  zinc  acetate. 
Lead  acetate  shows  similar  changes  in  a  very  much  lower  degree. 

In  concentrated  solutions  the  dissociation  is  very  slightly  marked 
even  at  high  temperatures,  and  when  the  solution  is  diluted  the 
resistance  at  first  increases  with  the  dilution,  attains  a  maximum,  and 
then  decreases  when  the  solutions  become  very  dilute.  The  phe- 
nomena consequent  on  dilution  are  therefore  different  from  those 
observed  in  the  case  of  chlorides.  C.  H.  B. 

Velocity  of  Saponification.  Part  III.  By  L.  T.  Reicher 
(Annalen,  238,  276— 286).— Urech  (Abstr.,  1885,  480)  has  recently 
stated  that  when  two  substances  A  and  B  act  on  each  other,  the  rate 
of  saponification  is  influenced  to  a  different  extent  by  an  excess  of  A 
than  by  an  excess  of  B.  The  author  has  repeated  his  experiments  on 
the  saponification  of  ethyl  acetate,  and  proves  that  the  rate  of  saponi- 
fication remains  the  same  whether  excess  of  sodium  hydroxide  or 
excess  of  ethyl  acetate  is  doubled.  W.  C.  W. 

Action  of  Heat  on  Potassic  Chlorate  and  Perchlorate.     By 

E.  J.  Mills  (Phil.  Mag.  [0],  23,  375— 378).— The  author  investi- 
gates as  instances  of  cumulative  resolution  the  results  obtained  by 
Teed,  and  by  Frankland  and  Dingwall  (Proc,  1885,  105  ;  1886,  141  ; 
1887,  24  and  25)  on  the  decomposition  by  heat  of  potassic  chlorate 
and  perchlorate. 

Representing  the  reaction  by  the  equation  2viKC103  —  (n  —  2)02 
=  (n  -f-  1)KC104  +  (n  —  1)KC1,  and  taking  r  =  specific  measure  of 

^h^  r,\..r.  .         P-  c.  KCl  in  KCIO3    ,.  ^02         n  -  I 

the  change  =  *- — - — — — -,  then  r  X  -—^  =  -■ 

^  p.  c.  O  in  KCIO3  '  KCl       n  -  2' 

The  value  of  n  calculated  from  the  results  of  the  above  experi- 
menters is  always  rational,  and  approximates  to  r,  a  result  which 
reduces  the  change  to  a  mass  action.  For  potassic  perchlorate  the 
equation  (n  +  1)KC104  -  (2n  -  1)0,  =  2KCIO3  +  (n  -  1)KC1  is 
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taken,  and  the  values  for  n  calculated  as  before.     From  these  values 

the  ratio  =  j9  is  calculated  from  the  equation  p  x  ^  = 

KOIO3  KCl 

— - — ,  and  the  values  compared  with  those  obtained  from  analytical 

data.  They  agree  well  in  two  cases  out  of  three ;  in  the  third  case 
the  value  for  n  was  large. 

If  the  weight  of  chloride  =  that  of  oxygen,  then  r  =  1.  If  the 
values  for  n  be  now  calculated  from  the  two  equations  they  are  found 
to  be  reciprocal,  hence  the  perchlorate  reaction  is  the  exact  inverse  of 
the  chlorate  reaction.  H.  K.  T. 

Influence  of  Temperature  on  the  Coefficient  of  Speed  of 
Inversion  of  Cane-sugar  by  Hydrochloric  Acid.  By  F.  Urech 
(Ber.,  20,  1836 — 1840). — The  author  shows  that  this  influence  as 
deduced  from  his  experiments  (Abstr.,  1883,  174;  1885,  41)  is  not 
expressed  by  the  formula  arrived  at  by  Spohr  (Abstr.,  1886,  502), 
K  =  a^+*,  in  which  t  is  reckoned  from  0°  and  h  is  arbitrary.  In  the 
series  of  experiments  quoted,  the  calculated  value  of  a  is  nearly  con- 
stant throughout,  whilst  h  increases  rapidly  both  with  the  tempera- 
ture and  with  the  concentration  of  the  acid.    On  the  other  hand,  Van 

A 

t'Hoff's  formula,  log  K  :=  —  ?fr  +  -^'^  +  ^'  expresses  the  results  for 

any  particular  strength  of  acid  fairly  well  when  the  constants  A,  B, 
and  C  are  determined  from  observations  at  wide  intervals  of  tempera- 
ture. These  constants,  however,  vary  for  acids  of  different  strengths, 
and  even  for  any  particular  concentration  their  values  depend  on  the 
temperatures  for  which  they  are  calculated.  Ch.  B. 

The  Spheroidal  State.  By  Gossart  (Gompt.  rend.,  104,  1270 
— 1272). — The  author  has  repeated  Luvini's  experiments  (II  Nuovo 
Clmento,  17)  with  an  apparatus  so  modified  that  the  volume  of  the 
liquid,  the  temperature,  and  the  pressure  remained  constant,  and  the 
two  latter  can  be  accurately  measured. 

Below  33°  the  temperature  of  the  spheroid  is  higher  than  the  boil- 
ing point  of  the  liquid  at  the  particular  pressure.  From  33°  to  50° 
the  two  numbers  are  practically  identical,  the  differences  being  some- 
times positive  and  sometimes  negative.  From  50°  up  to  90°  the 
temperature  of  the  spheroid  is  always  lower  than  the  boiling  point  of 
the  liquid  under  the  existing  pressure.  At  low  temperatures  the 
differences  increase  somewhat  regularly,  but  at  high  temperatures  the 
variations  are  comparatively  irregular. 

Under  a  pressure  of  0'5  mm.  a  drop  of  water  weighing  2  grams 
was  completely  frozen  whilst  in  the  spheroidal  state,  and  was  kept  in 
this  condition  for  15  minutes,  notwithstanding  the  fact  that  the  dish 
on  which  it  was  supported  w^as  heated  by  means  of  a  blowpipe. 

C.  H.  B. 

Decrease  of  the  Compressibility  of  Ammonium  Chloride 
Solutions  with  Increase  of  Temperature.  By  F.  Braun  {Ann. 
Fhys.  Chem.  [2],  31,  331 — 335). — The  measurements  were  made  with 
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an  Oersted's  piezometer,  tlie  solution  being  contained  in  a  dilatometer. 
Care  was  taken  to  expel  as  far  as  possible  all  air  from  tbe  solution, 
and  to  diminish  errors  arising  from  tbis  source,  large  pressures  were 
employed.  A  rise  of  temperature  of  about  18°  produced  a  diminution 
of  about  3  per  cent,  in  the  compressibility,  whether  the  liquid  sur- 
rounding the  dilatometer  was  water  or  ammonium  chloride  solution. 
This  alteration  cannot  be  ascribed  to  errors  of  experiment,  and  it 
is  shown  that  the  thermal  effect  of  compression  would  not  produce  so 
large  a  chano'e,  although  it  would  affect  the  absolute  value  of  the 
coefficient.  The  comparison  of  the  author's  results  with  those  obtained 
in  the  recent  research  of  Schumann  sbows  that  the  coefficients  found 
are  smaller,  but  that  in  each  case  the  temperature  coefficient  of  com- 
pressibility has  the  same  sign.  C.   S. 

Lecture  Experiments.  By  A.  Mermet  (Bull.  Soc.  Ghim.,  47, 306— 
310). — Silicon  hydride  may  be  conveniently  prepared  in  small  quantity 
for  a  lecture  experiment  by  placing  a  piece  of  magnesium  ribbon  in 
a  glass  tube  about  6  cm.  long,  and  closed  at  the  lower  end,  and  heating 
in  a  Bunsen  flame  ;  after  cooling,  a  few  drops  of  hydrochloric  acid  are 
poured  on  the  small  globule  of  the  silicon  and  aluminium  compound 
formed,  when  an  evolution  of  silicon  hydride  takes  place,  the  bubbles 
burning  in  the  air  with  decrepitation,  and  leaving  a  cloud  of  silica. 
If  it  be  wished  to  prepare  the  gas  in  larger  quantity  it  may  be  done 
by  twisting  one  end  of  a  stout  wire  round  the  rim  of  a  steel  thimble, 
and  fixing  the  other  end  in  a  suitable  support ;  a  mixture  of  silica 
or  sand  and  magnesium  powder  is  then  heated  in  this  small  impro- 
vised crucible,  and  the  experiment  conducted  as  before. 

Potassium  ferrate  may  be  prepared  in  quantities  sufficient  to  demon- 
strate its  properties  by  adding  excess  of  a  concentrated  solution  of 
potash  to  0"5  c.c.  of  a  strong  solution  of  ferric  chloride,  then  a 
good  pinch  of  bleaching  powder,  and  finally  a  fragment  of  potas- 
sium hydroxide  of  the  size  of  a  pea,  the  solution  is  next  filtered 
through  asbestos,  and  the  reddish-violet  solution  obtained  contains 
sufficient  potassium  ferrate  with  which  to  demonstrate  all  the  cha- 
racteristic reactions  of  that  salt.  The  author  further  calls  attention 
to  a  violent  explosion  which  took  place  when  preparing  hypochlorous 
anhydride,  with  use  of  a  mixture  containing  liquid  methyl  chloride  to 
condense  the  gas.  A.  P. 


Inorganic   Chemistry. 


Methods  for  obtaining  Sulphurous  Anhydride  and  Oxygen 
by  the  Use  of  a  Kipp's  Apparatus.  By  G.  Neumann  {Ber.,  20, 
1584 — 1585). — Sulphurous  anhydride  can  be  generated  in  a  Kipp's 
apparatus  by  the  action  of  ordinary  concentrated  sulphuric  acid  on 
cubes  prepared  by  Winkler's  method  (this  vol.,  p.  442)  from  a  mixture 
of  3  parts  of  calcium  sulphite  and   1   part  of  gypsum.     Economy  in 
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the  use  of  the  cubes  is  effected,  if  only  the  number  required  for  the 
generation  of  the  amount  of  gas  needed  are  wetted  with  the  acid  at 
the  commencement  of  the  operation. 

To  prepare  oxygen  in  a  Kipp's  apparatus,  cubes  consistino^  of  a 
mixture  of  2  parts  of  barium  dioxide,  1  part  of  manganese  dioxide, 
and  1  part  of  gypsum  are  used  with  hydrochloric  acid  (sp.  gr.  =  1'12) 
diluted  with  an  equal  volume  of  water.  The  oxygen  evolved  contains 
traces  of  chlorine,  and  must  therefore  be  washed  with  an  alkali. 

It  is  not  advisable  to  replace  the  gypsum  in  the  cubes  by  starch  or 
other  similar  cementing  material.  W.  P.  W. 

Vapour-density  of  Tellurium  Tetrachloride :  Valency  of 
Tellurium.  By  A.  Michaelis  (Ber.,  20,  1780— 1784).— Tellurium 
tetrachloride  boils  constantly  at  380".  The  vapour-density  was  deter- 
mined in  V.  Meyer's  apparatus  at  the  temperature  of  boiling  sulphur 
(448°)  and  of  boiling  phosphoric  sulphide  (530°).  The  density 
found  in  each  case  was  that  required  by  the  formula  TeCU,  so  that 
the  vapour  of  tellurium  sulphide  does  not  suffer  much  dissociation  even 
at  150°  above  its  boiling  point.  From  this  result  it  follows  that  tella- 
rium  is  at  least  tetravalent.  The  result  is  the  more  important,  seeing 
that  sulphur  tetrachloride  is  only  stable  in  the  liquid  state  at  —21°, 
and  that  selenium  tetrachloride  gives  at  218°  a  vapour-density  show- 
ing dissociation  into  selenium  chloride  and  free  chlorine  (Se2Cl2  + 
3CI2).     The  densities  determined  for  tellurium  tetrachloride  were — 

At  448°.  At  530°.  Calculated  for 


TeCl4. 


9-028        9-224  8-859        8-468  9-32 

A.  J.  G. 

Nitrogen  Fluoride.  By  H.  N.  Waeren  (Ghem.  News,  55,  289). 
— Oily-looking  drops  found  on  the  negative  pole  on  electrolysing 
a  solution  of  ammonium  fluoride  were  supposed  to  be  nitrogen 
fluoride.  When  connected  with  the  positive  electrode  (a  thin  gold 
wire)  these  drops  exploded  with  great  violence,  and  the  same  thing 
occurred  when  they  were  brought  into  contact  with  glass,  silica,  or 
organic  matter.     No  analyses  seem  to  have  been  attempted. 

R.  R. 

Regeneration  of  Acid  Residues  in  the  Manufacture  of  Gun- 
cotton.  By  E.  Allary  (Btdl  Soc.  Ghim.,  47,  102— 103).— The  acid 
residues,  which  have  a  mean  density  of  about  58°  Baume,  are  filtered 
through  sand  to  remove  a  small  amount  of  nitrocellulose,  and  then 
distilled.  100  kilos,  yield  10  077  kilos,  of  nitric  acid  of  50°  Baume, 
6-'279  kilos,  of  nitric  acid  of  10°  Baume,  and  82-302  kilos,  of  colourless 
sulphuric  acid  of  62°  Baume,  the  loss  amounting  to  1*342  kilos. 

These  acid  residues  may  also  very  economically  replace  sulphuric 
acid  in  the  manufacture  of  nitric  acid  from  crude  commercial  sodium 
nitrate,  nitric  acid  of  48-45°  Baume  being  obtained  at  the  first 
distillation.  There  appears  to  be  no  danger  of  any  explosive  action 
caused  by  the  presence  of  nitrocellulose  dissolved  in  the  acids. 

A.  P. 
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Influence  of  Pressure  and  Temperature  on  the  Actio  i  of 
Potassium  Chloride  on  Crude  Methylamine  Carbonate.    By  J, 

A.  MuLLER  (Bull.  Soc.  Chim.,  47,  379 — 882). — The  crude  amines  era- 
ployed  contained  1  per  cent,  of  ammonia,  30  per  cent,  of  methylamine, 
50  per  cent,  of  dimethylamine,  2  per  cent,  of  trimethylamine,  and 
about  17  per  cent,  of  higher  amines  containing  a  considerable  amount 
of  amylamine.  The  dilute  carbonic  anhydride  employed  was  obtained 
from  a  limekiln,  and  contained  25  per  cent,  of  carbonic  anhydride.  The 
potassium  chloride  employed  was  Stassfurt  salt,  containing  97"3  per 
cent,  of  potassium  chloride.  2'14  mols.  of  the  methylamine  carbonate 
were  taken  to  every  2  mols.  of  potassium  chloride.  Under  these 
conditions  it  was  found  that  the  conversion  of  the  potassium  chloride 
into  hydrogen  potassium  carbonate  took  place  most  satisfactorily, 
either  under  ordinary  pressure  at  a  temperature  of  0°,  or  at  the  ordi- 
nary temperature  under  a  pressure  of  about  3  atmospheres. 

A.  P. 

Artificial  Production  of  Trona  or  Urao.  By  P.  de  Monde  sir 
{Com'pt.  rend.,  104,  1505 — 1508). — A  mixture  of  crystallised  sodium 
carbonate  27  parts  and  sodium  hydrogen  carbonate  8  parts,  is  added 
gradually  to  a  boiling  solution  of  28  parts  of  sodium  chloride  and 
28  parts  of  crystallised  sodium  carbonate  in  100  parts  of  water.  The 
liquid  is  boiled  until  solution  is  complete,  water  being  added  to  replace 
that  lost  by  evaporation,  and  is  then  allowed  to  cool  slowly,  care  being- 
taken  that  the  temperature  does  not  fall  below  20°.  The  carbonate, 
3]S'a.,0,4C02,5H20,  is  deposited  in  long,  white  needles,  which  are 
usually  matted  together.  This  compound  is  stable  in  saturated  solu- 
tions of  sodium  chloride,  in  which  it  is  only  slightly  soluble,  and  in 
presence  of  which  it  loses  carbonic  anhydride  very  slowly,  even  when 
boiled.  If  a  mixture  of  the  3  :  4  carbonate  and  sodium  chloride  is 
treated  with  water,  part  of  the  carbonate  dissolves  unchanged,  and 
part  is  decomposed  into  the  normal  carbonate  and  the  hydrogen  car- 
bonate. The  3  :  4  carbonate  can,  however,  be  separated  from  the 
chloride  by  dissolving  the  mixture  in  hot  water,  and  allowing  to  cool, 
when  the  unaltered  carbonate  separates  almost  immediately,  and  is 
purified  by  washing  with  cold  water.  With  the  proportions  given 
above,  the  carbonate  is  obtained  practically  free  from  chloride. 

This  artificial  carbonate  is  identical  in  composition,  crystalline 
form,  &c.,  with  natural  trona  or  urao.  C.  H.  B. 

Silver  Suboxide.  By  G.  H.  Bailey  {Chem,.  News,  55,  2G3).— 
The  author  thinks  that  Pfordten's  results  (this  vol.,  p.  699)  fail  to 
establish  the  existence  of  silver  suboxide,  as  they  do  not  include  the 
preparation  of  any  definite  salt  of  the  base,  but  merely  a  partial  analysis 
of  a  black  powder  of  problematic  constitution.  R.  R. 

Solubility  of  Calcium  and  Magnesium  Chlorides  in  Water 
at  0".  By  R.  Engel  {B>,dl.  Soc.  Chim.,  47,  318— 320).— The  results 
given  by  various  authors  who  have  examined  the  solubility  of  these 
salts  are  very  discrepant,  the  author  finds,  as  the  result  of  very  careful 
experiment,  that  100  parts  of  water  at  0°  dissolve  60'3  parts  of  calcium 
chloride,  the  solution  having  a  sp.  gr.  of  1*367.      100  parts  o£  water 

3/2 
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at  0°  dissolve    52'2   parts  of   anhydrous  magnesmm  cWoride.     The 
saturated  solution  has  a  sp.  gr.  of  r3619  at  15°.  A.  P. 

Solubility  of  Lead  Chloride  in  Solutions  of  Mercuric 
Chloride.  By  J.  Formanek  (Ghem.  Gentr.,  1887,  270—271).— 
Results  are  given  to  show  that  the  solubility  of  lead  chloride  in  a 
solution  of  mercuric  chloride  is  greater  than  in  water,  although  the 
increase  in  solubility  seems  not  to  be  due  to  the  formation  of  a  double 
salt.  V.  H.  V. 

Ammonium  Copper  Iodides.  By  A.  Saglier  (Gompt.  rend.,  104, 
1440 — 1442). — 100  grams  of  ammonium  iodide  is  dissolved  in  10  times 
its  weight  of  water,  and  mixed  with  10  to  15  grams  of  copper  hydr- 
oxide, which  partially  dissolves  in  the  cold  and  is  completely  soluble  on 
heating.  The  liquid  is  then  boiled  with  a  large  excess  of  copper  until 
it  becomes  colourless,  concentrated,  and  allowed  to  cool  slowly,  when 
it  deposits  long,  white  needles,  of  the  composition  Ca2l2,2NH4l  + 
H,0.  These  crystals  can  only  be  preserved  in  the  mother-liqaor,  and 
even  under  these  conditions  become  brown  after  some  time.  In  air 
they  lose  ammonia  and  ammonium  iodide,  and  when  heated,  yield 
black  cuprous  iodide.  They  are  decomposed  by  water  with  separa- 
tion of  cuprous  iodide,  and  also  by  alcohol.  When  the  original 
mother-liquor  is  exposed  to  the  air  it  deposits  black  crystals  of  the 
composition  Cu2lo,2NH4l,2NH3  +  4H20. 

If  the  solution  of  cupric  oxide  in  ammonium  iodide,  obtained  as 
above,  is  allowed  to  cool  without  being  boiled  with  metallic  copper,  it 
deposits  black  needles  of  the  composition  Cul2,2NH4l,2NH3  4-  2H2O, 
which  may  be  preserved  in  the  mother-liquor,  but  alter  when  exposed 
to  air.  They  are  insoluble  in  water  and  ethyl  alcohol,  and  dissolve 
with  difficulty  in  ammonia.  When  the  ammoniacal  solution  cools  it 
deposits  blue  crystals  of  the  composition  Cul2,4NH3  -f-  HgO,  which 
are  decomposed  by  heat,  the  final  product  being  cuprous  iodide. 

If  cupric  hydroxide  is  dissolved  in  ammonium  di-iodide,  analogous 
compounds  containing  the  di-iodide  are  obtained.  A  solution  of 
ammonium  iodide  is  mixed  with  an  equivalent  quantity  of  iodine 
and  treated  as  above,  the  solutions  being  somewhat  more  dilute. 
The  product  consists  of  violet-black  needles  of  the  composition 
Cul2,2NH4l2,2NH3  +  6H0O,  which  are  red  by  transmitted  light. 
They  are  more  stable  than  the  corresponding  compound  containing 
ammonium  moniodide,  but  alter  when  exposed  to  air,  and  are  even 
decomposed  by  water.  They  dissolve  with  difficulty  in  dilute 
ammonia. 

The  ammonium  cupric  iodides  yield  black  cupric  oxide  when  treated 
with  potassium  hydroxide  ;  the  cuprous  iodides  yield  cuprous  oxide. 

^  C.  H.  B. 

Solubility  of  Copper  Sulphate.  By  A.  IiItard  ( Gompt.  rend.,  104, 
1614 — 1616). — The  curve  which  represents  the  percentage  composi- 
tion of  the  saturated  solution  of  a  salt  at  different  temperatures  is 
usually  a  straight  line.  In  the  case  of  copper  sulphate  the  direction 
of  the  line  changes  at  three  points. 

Starting  with  the  ordinary  hydrate,  CUSO4  +  SH^O,  the  quantity 
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of  anhydrous  copper  sulphate  in  100  parts  of  the  solution  between 
—  2°  and  -f-  55°  is  given  by  the  equation  y  =  11'6  4-  0'2614^,  and 
between  +  55°  and  105°  by  the  equation  2/  =  26-5  +  0-3700^.  Between 
these  limits  no  formation  of  a  definite  hydrate  can  be  detected,  but 
there  are  perturbations  in  the  conditions  of  eqniUbrium,  and  small 
quantities  of  a  basic  salt,  3CuS04,4CuO  +  I2H2O,  are  deposited. 
Between  105°  and  190°,  however,  the  percentage  quantity  of  anhy- 
drous salt  is  given  by  the  expression  y  =  45'0  —  0*0298^,  and  the 
solubility  diminishes  with  a  rise  of  temperature.  These  last  condi- 
tions correspond  with  the  formation  of  a  trihydrate,  CuS04,3H20. 

This  hydrate  is  obtained  by  heating  at  108 — 110°  a  flask  containing 
a  boiling  saturated  solution  of  copper  sulphate.  After  about  48  hours' 
continuous  evaporation  the  larger  crystals  were  separated  and  pre- 
served in  sealed  tubes.  The  crystals  of  the  trihydrate  are  paler  in 
colour  than  those  of  the  pentahydrate,  and  break  up  in  moist  air, 
absorbing  2H2O.  They  have  two  optical  axes,  and  seem  to  bo 
rhombic  octahedra.  The  same  hydrate  can  be  obtained  in  the 
amorphous  condition  by  the  careful  dehydration  of  the  penta- 
hydrate. C.  H.  B. 

Schweizer's  Reagent  and  "Eau  Celeste."  By  H.  Baubigny 
(Compt.  rend.,  104,  1616 — 1618). — "Eau  celeste"  is  obtained  by 
dissolving  copper  salts  in  ammonia,  and  contains  salts  of  the  typo 
CuS04,4N^H3  +  H2O.  Schweizer's  reagent  is  prepared  by  treating 
cupric  hydroxide  with  ammonia,  and  contains  the  base  CuO,4NH3  -f- 
4H2O,  isolated  by  Malaguti  and  Sarzeau.  Both  solutions  deposit 
cupric  hydroxide  when  largely  diluted.  "Eau  celeste"  contains  salts 
of  the  base  which  exists  in  the  free  state  in  Schweizer's  reagent.  It 
follows  that  solutions  of  basic  cupric  salts  should  behave  as  mixtures 
of  "  eau  celeste  "  and  Schweizer's  reagent,  and  this  is  found  to  be  the 
case.  Such  solutions  dissolve  cellulose  more  readily  the  more  basic 
the  salt.  Conversely,  the  addition  of  an  ammonium  salt  to  Schweizer's 
reagent  partially  converts  it  into  "  eau  celeste,"  and  if  the  former  has 
previously  been  saturated  with  cellulose,  the  cellulose  is  precipitated 
as  the  ammonium  salt  is  added.  This  change  is  produced  by  ammo- 
nium carbonate  and  by  carbonic  anhydride,  and  it  follows,  therefore, 
that  when  Schweizer's  reagent  is  exposed  to  the  air  it  will  form 
cuprammonium  carbonate,  and  will  eventually  be  converted  into  "  eau 
celeste." 

The  old  method  of  preparing  Schweizer's  reagent  by  dissolving 
copper  in  ammonia  in  presence  of  air  is  defective,  since  it  does  not 
avoid  the  presence  of  carbonic  anhydride,  and  hence  gives  a  product 
with  diminished  solvent  powers.  Potassium  sulphate  and  sodium 
chloride  are  not  decomposed  by  ammonia  nor  by  the  cupi*amraoniuni 
base,  and  therefore  they  do  not  affect  the  properties  of  Schweizer's 
reagent.  The  addition  of  potassium  or  sodium  hydroxide  to  "  eau 
celeste"  produces  a  liquid  which  is  capable  of  dissolving  cellulose. 

The  best  method  of  preparing  Schweizer's  reagent  is  to  precipitate 
a  solution  of  copper  sulphate  with  the  calculated  quantity  of  soda  and 
dissolve  the  hydroxide  in  ammonia. 

There  can  be  little  doubt  that  the  Schweizer's  reagent  distributed 
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over  vines  as  a  preventative  of  mildew  will  be  rapidly  transformed 
into  "  eau  celeste,"  which  is  the  actual  preservative.  The  more  easily 
prepared  "  eau  celeste"  can  therefore  be  used  for  this  purpose  instead 
of  the  Schweizer's  reagent.  C.  H.  B. 

Stability  of  Corrosive  Sublimate  Solutions.  By  Y.  Meyer 
(Ber.,  20,  1725 — 1729). — Anreger  has  recently  stated  that  solutions 
of  mercuric  chloride  in  ordinary  (not  distilled)  water  can  be  rendered 
sufficiently  permanent  for  antiseptic  purposes  by  the  addition  of 
sodium  chloride  in  weight  equal  to  that  of  the  mercuric  chloride,  the 
precipitation  of  mercuric  oxychloride  being  thus  prevented.  The 
author's  experiments  fail  to  confirm  this  statement  even  with  a  large 
excess  of  sodium  chloride  ;  precipitates  being  still  formed  in  solutions 
made  with  ordinary  water.  A.  J.  G. 

Behaviour  of  Mercuric  Chloride  with  Hydrogen  Ammonium 
Carbonate.  By  K.  Thummel  (Arch.  Pharm.  [3],  25,  245—249).— 
Hydrogen  sodium  carbonate  containing  not  more  than  O'l  per  cent,  of 
hydrogen  ammonium  carbonate  in  solution,  gives  a  white  turbidity 
with  mercuric  chloride  ;  if  more  is  present,  a  white,  flocculent  precipi- 
tate is  produced  which  quickly  becomes  yellow,  and  if  the  mercury 
salt  is  not  added  in  excess,  almost  the  whole  of  it  is  found  in  the 
precipitate.  This  precipitate  was  found  to  have  approximately  the 
composition  3HgO,HgCl2  +  NHoHgCL 

A  similar  precipitate  obtained  with  pure  ammonium  carbonate  had 
the  formula  HgO,HgCl2  +  2NH2HgCl.  The  yellow  residue  obtained 
on  boiling  hydr.  prcec,  alb  in  water,  and  found  by  Kane  (Ann.  Phys. 
Chem.,  48,  182)  to  be  HgO.NHaHgCl,  was  found  by  the  author  to 
contain  (HgO,NH2HgCl)6  +  HgCla.  J.  T. 

Action  of  Carbonic  Anhydride    on    Ultramarine.      By  E. 

BiJCHNER  (Chem.  Zeit,,  11,  314). — Carbonic  anhydride  when  passed 
into  water  containing  ultramarine  in  suspension,  causes  an  evolution 
of  hydrogen  sulphide.  If  the  passage  of  the  carbonic  anhydride  is 
continued  until  the  evolution  of  hydrogen  sulphide  ceases,  and  during 
the  passage  of  the  gas  the  water  is  frequently  changed  by  decantation, 
after  subsidence  of  the  ultramarine,  a  considerable  amount  of  soda  is 
found  in  solution.  The  author  explains  the  reaction  by  supposing 
that  ultramarine  contains  sodium  sulphide,  and  that  this  sulphide  is 
decomposed  by  carbonic  anhydride,  although  nitroprusside  of  sodium 
fails  to  give  any  indication  of  the  presence  of  an  alkaline  sulphide  in 
the  ultramarine.  The  reaction  takes  place  also  when  carbonic  anhy- 
dride is  passed  over  dry  ultramarine  in  a  finely  divided  state.  Ultra- 
marine when  acted  on  by  carbonic  anhydride  whilst  suspended  in 
water,  loses  its  fine  blue  tone,  the  product  when  dried  being  of  a  dull- 
red  colour.  J.  P.  L. 

Manganese  Sulphate.  By  B.  Claassen  (Arch.  Pharm.  [3],  25, 
310). — To  obtain  crystals  of  manganese  sulphate  of  definite  composi- 
tion is  usually  difficult;  those  obtained  below  6°  contain  7  mols.  H2O, 
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between  T  and  20°  5  mols.  H2O,  and  between  20"  and  30''  4  niols. 
H2O ;  frequently  also  the  crystallisation  only  takes  place  after  a  lonsf 
time.  The  author  overcomes  the  difficulty  by  treating  a  concentrated 
solution  of  sulphate  with  95  per  cent,  alcohol,  when  almost  the  whole 
of  the  sulphate  separates  out  as  a  syrupy  liquid,  which  after  a  short 
time  begins  to  form  crystals.  If,  at  this  point,  the  liquid  and  alcohol 
be  repeatedly  and  strongly  shaken,  a  crystalline  meal  results,  but  if 
allowed  to  remain  at  rest,  well-formed,  reddish- white,  prismatic 
crystals  are  formed,  identical  with  those  obtained  between  7°  and  20° 
before-mentioned,  and  having  the  formula  MnS04  +  5H2O. 

J.  T. 

Action  of  Selenious  Acid  on  Manganese  Dioxide.  By  P. 
Laugier  (Gompt.  rend.,  104,  1508 — 1511). — Powdered  native  manga- 
nese dioxide  is  not  readily  attacked  by  a  saturated  solution  of  selenious 
acid  even  in  sealed  tubes,  but  precipitated  hydrated  manganese  dioxide 
is  readily  dissolved  with  development  of  heat.  The  solution  is  brown, 
and  seems  to  contain  a  selenite  of  manganese  dioxide,  but,  like  the 
solution  of  the  dioxide  in  hydrochloric  acid,  it  readily  decomposes, 
manganese  selenate  remaining  in  solution,  whilst  an  orange  compound 
is  precipitated.  No  oxygen  is  evolved.  The  precipitate  contains 
manganese  sesquioxide  and  selenious  anhydride,  but  usually  retains 
unaltered  manganese  dioxide. 

An  orange-yellow  compound,  Mn203,4Se02,  is  obtained  by  heating 
hydrated  manganese  dioxide,  M.n02  +  4H2O  (1  mol.)  and  selenious 
anhydride  (6  mols.)  in  sealed  tubes  with  water  at  140°  for  about  eight 
hours.  It  is  insoluble  in  water,  and  is  not  attacked  by  concentrated 
sulphuric  or  nitric  acid  in  the  cold.  If  these  acids  are  diluted  with 
three  or  four  times  their  bulk  of  water,  they  have  no  action  on  the 
compound  even  when  boiled.  The  compound  is  dissolved  by  selenious 
acid  with  subsequent  precipitation  of  selenium,  is  attacked  by  cold 
hydrochloric  acid  with  evolution  of  chlorine,  and  is  dissolved  by 
alkalis  with  formation  of  a  selenite  and  manganese  sesquioxide.  It 
does  not  lose  water  at  200°,  but  at  600°  selenious  anhydride  is 
volatilised,  and  a  rose-coloured  residue  of  manganous  selenate  is 
left. 

If  the  preceding  compound  is  heated  with  water  in  sealed  tubes 
at  140°  for  about  four  hours,  small,  green  prisms  of  the  compound 
Mn203,2Se02  are  obtained.  This  substance  does  not  lose  selenious 
anhydride  at  600°,  but  in  other  respects  it  behaves  like  the  preceding 
compound.  It  is  obtained  directly  by  heating  a  concentrated  solution 
of  selenious  anhydride  (2  mols.)  with  hydrated  manganese  dioxide 
(1  raol.). 

If  the  second  compound  is  left  in  contact  with  a  solution  of  selenious 
acid  for  about  a  month,  it  is  converted  into  a  well-crystallised,  red 
compound  with  properties  similar  to  those  of  the  original  substance. 
It  has  the  composition  Mn203,3Se02,5H20,  loses  water  at  200^,  and 
selenious  anhydride  at  600°.  C.  H.  B. 

Cobaltammoninm  Compounds.  By  S.  M.  Jorgensen  (/.  pr. 
Chern.  [2],  35,  417 — 448). — The  following  formulae  are  assigned  to 
the  luteocobalt  salts  described  (compare  /.  pr.  Ohem.  [2],  23,  229,  and 
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Abstr.,  1884,  1093)  :— (Coo,12NH3)6N03,  the  reactions  of  the  solution, 
with  a  number  of  reagents  are  also  described  ;  (Co2,12NH3)2NOa,2S04, 
corresponding  with  a  chromium  compound ;  (Co3,12NH3)2N03,2PtCl6  + 
2H2O,  also  corresponds  with  a  chromium  salt ;  it  is  not  decomposed 
by  water;  (Co2,12NH3)Cl6  is  anhydrous  and  very  stable,  not  being 
changed  by  strong  hydrochloric  acid  at  100°,  whilst  the  corresponding 
chromium  salt  changes  into  the  purpureochloride  even  in  the  cold ; 
(Co2,12NH3),8PtCl6  +  6H2O  ;  this  salt  was  first  examined  with 
correct  results  by  Gibbs  and  Genth ;  they  however  claim  to  have 
obtained  also  (Co9,12NH3)3PtCl6  +  2IH2O,  this  was  probably  the  salt 
(Co2l2NH3)Cl2,2PtCl6  +  H2O  ;  (Co2l2NH3)Cl4,PtCl6  +  2H2O  is  also 
described ;  these  three  platinum  double  chlorides  easily  undergo 
change,  the  one  being  converted  into  the  other.  The  crystals  of  the 
second  salt  contain  many  cavities  full  of  liquid.  (Co2l2NH3)Cl4,2HgCl3 
and  (Co2l2NH3)6HgCl3  +  2H2O  are  described,  but  it  is  believed  that 
the  salt  described  by  Carstanjen  with  4HgCl2  does  not  exist. 
(Co2,12NH3)Br6 ;  (Co2,12I^H3)Br2,2S04;  (Co2,12NH3)Br2,2PtBr6  + 
2H2O  ;  (Co2,12NH3)l6  must  be  prepared  from  the  hydrate ; 
(Co2,12NH3)3S04,5H20,  this  salt  contains  5H2O,  as  Gibbs  and  Genth 
showed,  and  not  4H2O,  as  described  by  Fremy  and  Genth ; 
(Co2l2NH3)2S04,2AuCl4 ;  (Co2,12NH3)2S04,2AuBr4;  (Co2,12NH3)2P04 
+  8H0O  can  be  obtained  more  simply  than  originally  described  by 
Braun  ;  (Co2,12NH3)3P04H  +  4H2O.  These  salts  are  described  in 
detail  in  the  original. 

The  pyrophosphate  has  been  examined  by  Braun,  Gibbs,  Vortmann, 
and  Porumbaru  ;  when  a  cold  solution  of  luteocobalt  chloride  is  pre- 
cipitated with  sodium  pyrophosphate,  the  salt  (Co2l2NH3)2Pa07Na  -f 
23H2O  is  formed ;  when  washed  with  hot  water  it  is  converted  into 
(Co2l2NH3)2,3P207  +  2OH2O;  if,  however,  the  component  salts  are 
mixed  hot,  then  a  third  salt, 

(Co2l2NH3)3P207,(Co2l2NH3)22P207Na,39H20, 

is  formed,  but  under  no  such  conditions  is  an  acid  salt  ever  obtained, 
as  has  been  reported  by  other  investigators  ;  the  acid  pyrophosphate  is 
formed  by  treating  the  above  with  dilute  acetic  acid ;  its  composition 
is  (Co2l2NH3)2P207H ;  a  corresponding  acid,  roseocobalt  pyrophos- 
phate, (Co2,10NH3,2H2O)2P2O7H,  is  also  described;  some  further 
details  are  also  given  respecting  the  salt  (Co2,12NH3)Co2Cyi2. 

H.  B. 

Chromiodates.  By  A.  Berg  (Compt.  rend.,  104,  1514 — 1517). — 
Chromiodic  acid,  103*0'Cr02"OH  +  2H2O,  is  obtained  by  dissolving 
chromic  anhydride  (1  mol.)  and  iodic  acid  (1  mol.)  in  a  small  quan- 
tity of  water,  and  evaporating  over  sulphuric  acid.  It  forms  small, 
ruby-red,  deliquescent,  rhombic  crystals,  which  melt  when  heated, 
then  lose  water,  and  finally  give  oft'  oxygen.  Chromiodic  acid 
oxidises  alcohol,  but  with  less  energy  than  chromic  acid. 

Potassium  chromiodate,  I02'0*Cr02*OK,  is  obtained  by  concentrating 
a  solution  of  potassium  dichromate  (1  mol.)  and  iodic  acid  (2  mols.) 
containing  a  slight  excess  of  chromic  acid,  or  by  dissolving  potassium 
iodate  in  an  excess  of  chromic  acid.  It  forms  brilliant  red,  anhydrous, 
crystalline  crusts,  and  sometimes  isolated  crystals;  sp.  gr.   =   3'66. 
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In  presence  of  a  large  excess  of  chromic  acid  it  separates  in  orange- 
yellow  plates. 

The  ammonium  salt  is  obtained  in  a  similar  manner,  and  forms  red, 
rhombic  crystals,  which  are  somewhat  more  soluble  than  the  potassium 
salt ;  sp.  gr.  =  3'50.  A  hydrated  salt  containing  1  mol.  H2O  also 
seems  to  exist. 

The  sodium  salt  and  lithium  salt  are  obtained  in  the  same  manner, 
and  both  crystallise  with  1  mol.  H2O.  The  sodium  salt  forms  red, 
crystalline  crusts,  which  are  very  soluble  in  water ;  sp.  gr.  3'21. 

All  these  salts  are  decomposed  by  water  into  iodates  and  chromic 
acid,  but  the  decomposition  is  limited  by  the  liberation  of  the  chromic 
acid.  The  hydrated  salts  lose  their  water  at  120 — 140°  ;  at  a  higher 
temperature  iodine  and  oxygen  are  given  off,  and  a  residue  of  dichro- 
mate  is  left.  The  solutions  of  these  salts  have  an  acid  reaction,  and 
when  treated  with  alkalis  or  alkaline  carbonates,  yield  a  mixture  of 
iodate  and  chromate.  They  readily  give  up  oxygen  to  reducing  agents, 
with  formation  of  green  chromic  iodate  together  with  some  normal 
chromate  and  dichromate.  Manganese,  cobalt,  and  nickel  form  similar 
salts,  but  the  corresponding  salts  of  the  alkaline  earths  do  not  appear 
to  exist.  C.  H.  B. 

Structure    of    some    Complex     Inorganic    Acids.      By    F. 

Kehrmann  {Ber.,  20,  1811 — 1813). — The  author  discusses  certain 
constitutional    formulaa    for    phosphomolybdates    and    phosphotung- 

states. 

Phosphotungstic  Acids.  By  F.  Kehrmann  (Ber.,  20,  1805— 
1811). — When  a  cold  concentrated  solution  of  disodium  tungstate 
(1  mol.)  is  mixed  with  aqueous  phosphoric  acid  (4  mols.),  a  clear 
colourless  liquid  is  obtained,  which,  when  heated  to  boiling,  turns 
yellow.  On  evaporation,  after  about  three  hours'  boiling,  and  cooling, 
greenish-yellow  plates  separate.  These  consist  of  the  sodium  salts  of 
at  least  three  different  phosphotungstic  acids,  which  can  be  separated 
by  conversion  into  the  potassium  salts  followed  by  fractional  crystalli- 
sation, for  the  details  of  which  the  original  must  be  consulted.  The 
derivative  of  one  only  of  these  acids  is  described. 

ot-Phosjpholuteotungstic  acid,,  HjPWeOog  +  Aq,  is  obtained  in  solu- 
tion only  by  decomposing  its  silver  salt  with  hydrochloric  acid.  The 
solution  is  colourless  and  strongly  acid,  and  when  evaporated  turns 
yellow  from  formation  of  an  anhydro-acid.  The  normal  potassium 
salt  forms  small,  white  crystals ;  it  is  obtained  by  the  action  of  hydro- 
gen potassium  carbonate  on  the  potassium  salt  of  the  anhydro-acid. 
The  normal  silver  salt,  Ag5PW8029  +  2;Aq,  is  obtained  as  a  pulveru- 
lent, yellowish-white  precipitate.  The  normal  ammonium  salt, 
(NH4)5PW8029  +  icHgO,  crystallises  in  sparingly  soluble,  lustrous, 
colourless  tables. 

(x-AnhydropJiospholuteotungstic  acid,  IlsPWgOas  +  I6H2O,  one  of  the 
three  acids  obtained  as  described  above,  is  prepared  by  treating  its 
potassium  salt  with  hydrofluosilicic  acid,  or  by  evaporation  of  solutions 
of  the  hydrated  acid.  It  crystallises  in  large,  citron-yellow,  six-sided, 
hexagonal  or  orthorhombic  tables.     It  is  a  strong  bibasic  acid,  yielding 
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readily  soluble,  yellow  salts.  The  potassium  salt,  KgPWgOjs  + 
20  (or  21)  H2O,  barium  salt,  bariurai  ammonium  salt,  BaNH4PW(,028 
+  a^Aq,  ammonium  salt,  (N'H4)3PWs028  +  2OH2O,  and  silver  salt, 
AggPWsOos  +  2OH2O,  are  described.  A.  J.  G. 

Physical  Constants  of  Germanium  and  Titanium  and  their 
Compounds.  By  L.  F.  Nilson  and  0.  Pettersson  (Ghem.  Gentr., 
1887,  329 — 330). — Determinations  are  given  of  the  specific  and  atomic 
heats  of  germanium  and  titanium  and  its  oxide,  and  of  the  vapour- 
densities,  critical  temperatures,  and  vapour-tensions  of  some  of  the 
compounds  of  germanium. 

The  atomic  heats  of  germanium  and  titanium  between  the  limits  of 
temperature  100 — 0°,  vary  from  5"3 — 5'4,  or  about  one  unit  less  than 
the  usual  value  ;  that  of  titanium  increases  with  increase  of  temperature 
up  to  7" 77,  at  the  temperature  of  sulphur  vapour,  whilst  that  of 
germanium  remains  constant. 

Vapour- density  determinations  of  germanium  tetrachloride,  tetra- 
iodide,  and  monosulphide  are  in  accordance  with  the  formulae  GeCl4, 
Gel4,  and  GeS.  The  critical  temperature  of  germanium  chloride  is 
276-9.  V.  H.  V. 

Crystallised  Compounds  of  Zirconium,  By  M.  Weibull 
(Ber.,  20,  rSM— 1396).— Zirconyl  chloride,  ZrOCla  +  8H2O,  is 
obtained  crystallised  in  prismatic  needles  from  a  hydrochloric  acid  solu- 
tion of  the  so-called  zirconium  oxychloride.  The  crystals  belong  to 
the  tetragonal  system,  and  give  a  :  c  =  1  :  0*31816.  They  are  optically 
uniaxial,  and  show  positive  double  refraction.  Zirconyl  bromide, 
ZrOBr2  +  8H2O,  yields  similar  tetragonal  needles.  Zirconyl  sulphate, 
Zr(S04)2  +  4H2O,  is  obtained  by  the  slow  evaporation  of  a  solution 
containing  free  acid.  The  hexagonal  plates  belong  to  the  rhombic 
system,  and  show  a  :  Z>  :  c  =  0'6326  :  1  :  1-3350.  L.  T.  T. 

Gold.  By  G.  Kruss  (Annalen,  238,  241—275  ;  continued  from 
this  vol.,  p.  450). — The  atomic  weight  of  gold  is  found  to  be  196*669, 
as  the  mean  of  30  analyses  of  potassium  aurobromide  and  of  a  neutral 
solution  of  auric  chloride.  The  results  obtained  from  the  analysis 
of  sublimed  auric  chloride  are  somewhat  lower,  and  are  rejected  by 
the  author  on  the  grounds  that  the  sublimed  auric  chloride  probably 
contains  traces  of  free  chlorine. 

The  atomic  weight  of  gold  has  recently  been  determined  by  Thorpe 
and  Laurie  (Trans.,  18$7,  565),  who  obtain  the  value  196-852. 

W.  0.  w. 
Alloys  of  Platinum,  Iron,  and  Copper.  By  E.  Maumene  (Bull. 
Soc.  Ghim.,  47,  39 — 41). — ^On  heating  31"8  grams  of  platinum  and 
31-8  grams  of  iron  with  <d6'6  grams  of  copper  in  a  Perrot  gas  furnace, 
some  of  the  iron  remains  unfased,  but  the  fused  portion  of  the 
metals  forms  a  homogeneous  alloy  containing  7-43  per  cent,  of  iron, 
19-65  per  cent,  of  platinum,  and  72-92  per  cent,  of  copper.  This 
alloy  is  very  readily  oxidisable,  being  quickly  covered  with  a  coating 
of  iron  oxide  and  copper  carbonate  when  exposed  to  the  air. 

A.  P. 
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Crystalline   Alloys   of  Tin  and  the   Platiniun  Metals.    By 

H.  Debeay  (Compt.  rend.,  104,  1470 — 1472). — Platinum  or  an  allied 
metal  in  the  state  of  powder  is  fused  in  a  porcelain  crucible,  with  20, 
30,  or  even  50  times  its  weight  of  pure  tin.  Combination  takes  place 
with  development  of  heat,  and  the  alloy  is  allowed  to  cool  slowly, 
and  is  then  treated  with  dilute  or  concentrated  hydrochloric  acid,  as 
the  case  may  require. 

The  crystalline  alloy  of  platinum  and  tin  is  only  obtained  by  the 
action  of  very  dilute  hydrochloric  acid  on  an  alloy  containing  not 
more  than  2  per  cent,  of  platinum.  The  regulus  dissolves  gradually, 
and  leaves  a  residue  of  brilliant  lamellae  of  the  composition  PtSn4. 
With  a  stronger  acid,  or  with  a  smaller  proportion  of  tin  in  the 
regulus,  the  residue  is  variable  in  composition. 

The  alloy  of  tin  and  rhodium  is  obtained  in  small,  brilliant  crystals 
of  the  composition  RhSng,  by  the  action  of  slightly  diluted  hydro- 
chloric acid  at  0°,  on  a  regulus  containing  3  per  cent,  of  rhodium. 
The  crystals  are  not  affected  by  cold,  concentrated  hydrochloric  acid. 

The  iridium  alloy  is  obtained  in  a  similar  manner  from  a  regulus 
containing  6  percent,  of  iridium.  It  forms  small  crystals  of  the  com- 
position IrSna,  which  are  probably  regular  octahedra. 

When  the  regulus  obtained  by  fusing  ruthenium  with  10  times  its 
weight  of  tin  is  treated  with  hydrochloric  acid  diluted  with  an  equal 
volume  of  water,  the  alloy  KuSua  is  left  in  small,  hopper- shaped 
crystals. 

Osmium  forms  no  similar  alloy. 

The  alloys  were  analysed  by  heating  them  to  bright  redness  in  a 
current  of  hydrogen  chloride,  when  the  tin  volatilises,  or  by  heating 
to  redness  the  alloy  mixed  with  twice  its  weight  of  sodium  chloride 
in  a  current  of  dry  chlorine.  C.  H.  B. 

Action  of  Acids  on  Alloys.  By  H.  Debrat  (Compt.  rend.,  104, 
1577 — 1582). — The  alloys  of  platinum  and  tin  are  somewhat  readily 
attacked  by  hydrochloric  acid  even  in  the  cold,  whilst  the  alloys  of 
tin  with  the  other  metals  of  the  platinum  group  are  not  so  readily 
affected  (preceding  Abstract). 

The  residues  thus  obtained  form  black  scales  which  resemble 
graphite,  and  contain  in  addition  to  the  platinum  metal  a  consider- 
able proportion  of  tin,  together  with  small  quantities  of  oxygen  and 
hydrogen.  Their  composition,  however,  is  very  variable.  They 
behave  like  platinum- black,  developing  more  or  less  heat  when 
placed  in  an  atmosphere  of  hydrogen,  and  causing  the  detonation  of 
explosive  gaseous  mixtures.  The  development  of  heat  is  not  merely 
a  result  of  the  condensation  of  the  hydrogen  in  the  pores  of  the 
substance,  but  is  partly  due  to  the  partial  reduction  of  the  metallic 
substance  and  the  consequent  formation  of  water.  Probably  many 
substances  which  are  called  "platinum-black"  are  of  a  similar 
nature,  and  act  in  a  similar  manner. 

When  the  metallic  residues  are  heated  in  a  vacuum  they  lose 
water,  and  afterwards  deflagrate  without  losing  oxygen,  and  some- 
times even  become  incandescent.  They  are  more  readily  attacked 
by  reagents  than  the  metals  which  they  contain.     The  residues  from 
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the  rhodium,  ruthenium,  and  iridium  alloys  are  partly  dissolved  by 
aqua  regia,  but  the  action  is  never  complete.  The  rhodium  residue 
alters  even  when  dried  in  the  air. 

The  residues  still  contain  oxygen  after  having  been  heated  in  a 
vacuum,  but  they  no  longer  have  any  catalytic  properties. 

The  alloys  of  zinc  with  the  platinum  metals  yield  similar  residues, 
but  that  from  the  platinum  alloy  itself  contains  neither  oxygen  nor 
hydrogen,  and  does  not  deflagrate  when  heated.  The  rhodium 
residue  deflagrates  violently,  and  is  almost  completely  soluble  in  aqua 
regia. 

The  author  has  previously  found  that  the  alloys  of  the  platinum 
metals  and  lead  are  attacked  by  dilute  nitric  acid,  and  yield  black, 
explosive  products  (Abstr.,  1880,  706). 

The  alloy  of  rhodium  with  copper  is  completely  soluble  in  nitric 
acid,  and  the  alloys  of  copper  with  the  other  platinum  metals  dissolve 
in  notable  quantity,  but  leave  black,  explosive  residues  which  contain 
the  platinum  metal,  copper,  nitrogen,  and  oxygen,  but  are  very 
variable  in  composition.  The  iridium  residue  is  mixed  with  metallic 
iridium  in  the  form  of  a  crystalline  powder,  which  indicates  that 
some  of  the  iridium  dissolves  in  the  copper,  and  separates  out  on 
cooling.  C.  H.  B. 
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Native  Gold  from  Thibet.  By  A.  Kalecsinszky  (Zeit.  Kryst. 
Min.,  13,  73). — Native  gold  from  East  Thibet  collected  during 
Count  Bela  Szeclienyi's  expedition  to  Asia,  gave  on  analysis  the 
following  results : — 

Au.  Ag.  Cu.  Fe.  Total.  Sp.  gr. 

91-74        7-03        0-74        0-46        99-97        17-12 

B.  H.  B. 

Granular  Limestones  of  Stainz  in  Styria.  By  E.  Hussak 
(Zeit.  Kryst.  Mm.,  13,  52 — 54). — North-west  of  Stainz  in  Styria  a 
bed  of  granular  limestone  containing  felspar  occurs  in  gneiss.  The 
limestone  contains  microcline,  albite,  quartz,  biotite,  muscovite,  tour- 
maline, hornblende,  garnet,  titanite,  augite,  and,  occasionally,  zoisite, 
zircon,  chlorite,  apatite,  rutile,  iron  pyrites,  magnetic  pyrites,  calcite, 
and,  very  rarely,  orthoclase.  With  the  exception  of  the  microcline, 
all  these  minerals  also  occar  in  the  gneiss  enclosing  the  limestone. 

An  analysis  of  the  microcline  gave  the  following  results : — 

SiOs.         AI2O3.       FesOg.        CaO.  KoO.        NaaO.     Ignition.       Total. 

64-55       19-75       trace       trace       13*97       1-91        025        100-43 

The  sp.  gr.  is  2-561.  From  its  analogy  to  Becke's  micro perthite,  the 
author  regards  the  name  of  microcline-perthite  as  the  most  suitable 
for  the  Stainz  felspar.  B.  H.  B. 
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Manganese  Apatite.   Composition  of  Apatite.   BjM.Weibull 

(Ber.,  20,  1525 — 1527). — Manganese  apatite  occurs  in  Westana, 
partly  in  reddish-brown  masses,  partly  in  crystals  in  pyrophyllite ; 
the  crystals  are  pale  green,  and  more  or  less  transparent ;  well-formed 
crystals  are  rare,  sp.  gr.  =  3*225  at  17°.  In  the  following  series  of 
numbers,  the  column  A  contains  those  obtained  by  analysis  ;  B  the 
same  number  less  the  amount  of  lime  corresponding  to  that  of 
fluorine ;  in  C  the  relation  of  the  atoms  are  given  : — 

A.  B.                   C. 

CaO 50-12  44-65  7-971  qq, 

MnO 5-95  5-95  0-84  /  ^  ^^ 

P2O5 42-04  42-04  2-97 

F 3-64— 3-84  3'74  1-97 

CI trace  trace  — 

Ca —  3-91  0-98 

The  numbers  point  to  the  formula  Ca6(Mn)r09(PO)3  (comp. 
Yolcker,  Abstr.,  1884,  162).  N.  H.  M. 

Celestine  in  Nautilus  Aratus.  By  W.  Stahl  {Chem.  Zeit.,  11, 
508 — 509). — The  author  has  determined  the  composition  of  crystals 
found  on  the  inner  layer  of  a  fossil  Nautilus  aratus  from  the  Jura, 
near  Rosswangen.     The  analysis  gave — 

SO3.  BaO.  SrO.  CaO. 

43-93  3-65  49-30  2*80 

corresponding  to  the  formula  BaCa2Sr2o(S04)23 ;  the  specific  gravity 
of  the  crystals  was  3-91.  J.  P.  L. 

Artificial  Formation  of  Alabandine.  By  H.  Baubigny  (Gompt. 
rend.,  104,  1372 — 1373). — 1*1  gram  of  manganese  sulphate  was  dis- 
solved in  150  c.c.  of  water,  mixed  with  a  slight  excess  of  ammonium 
acetate  and  a  few  drops  of  acetic  acid,  saturated  at  0°  with  hydrogen 
sulphide,  and  sealed  up  in  glass  tubes.  After  remaining  at  the  ordi- 
nary temperature  from  four  or  five  years,  distinct,  dark  green, 
octahedral  crystals  were  formed.  These  were  not  analysed,  but  there 
can  be  little  doubt  that  they  are  alabandine  or  crystallised  manganous 
sulphate.  C.  H.  B. 

Artificial  Production  of  Crocoisite.  By  L.  Bourgeois  {Gompt. 
rend.,  104,  1302 — 1303). — When  lead  chromate  is  heated  with  nitric 
acid  diluted  with  5 — 6  vols,  of  water,  and  the  clear  liquid  decanted 
or  filtered,  it  deposits  crystals  of  lead  chromate  as  it  cools.  The 
best  results  are  obtained  when  the  liquid  is  heated  in  sealed  tubes, 
excess  of  lead  chromate  being  avoided.  The  crystals  are  brilliant, 
deep  orange-red,  monoclinic  prisms,  which  become  crimson  and  then 
deep  purple  when  heated,  but  regain  their  original  colour  on  cooling. 
In  crystalline  form,  optical  properties,  and  other  physical  and 
chemical  properties,  the  crystals  are  identical  with  crocoisite  ;  sp.  gr. 
=  6-29.  C.  H.  B. 
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Langbanite,  a  new  Swedish  Mineral.  By  G.  Flink  {Zeit.  Kri/st. 
Min.,  13,  1 — 8). — This  mineral  occurs  at  Langbanshyttan,  in  Werm- 
lanrl,  in  association  with  schefFerite,  and  appears  to  be  extremely  rare. 
An  analysis  of  0*4117  gram  gave  the  following  results:  — 

SbOa-  SiOj.  Mn304.  'FeJ^z. 

0-0603  0-0448  0-2934  0-0472 

The  otber  substances  were  present  in  quantities  too  small  to  be 
estimated.  The  finely-powdered  mineral  was  soluble  in  warm  hydro- 
chloric acid,  no  chlorine  being  given  off.  It  may,  therefore,  be 
assumed  that  the  iron  and  manganese  are  present  as  protoxides.  The 
analysis  would  then  be — 


SbgOj. 

SiOs. 

MnO. 

FeO. 

Total. 

15-42 

10-88 

64-00 

10-32 

100-62 

The  formula  suggested  is  STMnsSiO:  +  lOFesSbo.Og. 

The  mineral  occurs  only  in  the  form  of  crystals.  They  belong  to 
the  hexagonal  system  ;  the  axial  ratio  being  a  :  c  =  1  :  1-6437.  The 
following  planes  were  determined  with  certainty : — Base,  OP ; 
prisms,  cx)P,  ooP2 ;  protopyramids,  P,  ^P,  2P ;  deuteropyramids, 
iP2,  -|P2,  -|P2  ;  dihexagonal  pyramids,  3Pf ,  |Pf . 

The  colour  of  the  mineral  is  an  iron  black  with  metallic  lustre.  It 
has  a  hardness  of  6-5  and  a  sp.  gr.  of  4-918.  B,  H.  B. 

Mineralogical  Notes.  By  A.  H.  Chester  {Amer.  J.  Sci.,  33, 
284 — 291). — 1.  Fuchsite. — This  variety  of  mica  occurs  on  Aird  Island, 
in  the  district  of  Algoma,  Canada,  in  a  coarsely  crystalline  dolomite. 
An  analysis  of  a  pure  sample,  carefully  separated  from  the  accom- 
panying mica,  gave  the  following  results  : — 

SiO^.         AI.P3.      CrsOg.     CaO.       MgO.       K.O.     Na^O.      H2O.       Total. 
45-49      31-08      3-09      0-51      3-36      9-76     090      5-85     100-04 

The  occurrence  of  chrome  mica  in  Canada  has  been  mentioned  by 
Dawson ;  but  no  analysis  has  heretofore  been  published.  The  dolo- 
mite in  which  the  fuchsite  occurs  is  interesting  on  account  of  its 
peculiar  appearance,  which  causes  it  to  be  readily  mistaken  for 
calcite.  Analysis  shows  it  to  be  a  true  dolomite  in  which  part  of  the 
magnesium  carbonate  is  replaced  by  iron  carbonate. 

2.  Pinh  Celestine. — Celestine  occurs  at  the  stone  quarries  near 
Lairdsville  in  masses  of  prismatic  crystals.  It  is  interesting  on 
account  of  its  colour,  which  is  usually  pink,  although  sometimes  the 
mineral  has  the  ordinary  blue  tint.  Analy.sis  gave  the  following 
results  : — 


SrO. 

BaO. 

CaO. 

SO3. 

SiO.,. 

Total. 

46-71 

7-28 

2-01 

43-20 

0-28 

99-48* 

3.  Zinhenih. — This  rare  mineral  has  been  discovered  with  antimony 
ores  at  the  Stewart  Mine,  Sevier  Co.,  Arkansas. 


*  100-38  in  original. 
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4.  Brochantite. — A   specimen   of  this   mineral    from  Chili  gave  on 

analysis   the    following    results,    after  deducting    4i'45  per  cent,  of 
insoluble  matter : — 


Disco 


CuO.                  SO3. 

H2O. 

Total. 

71-73            18-21 

10-06 

100-00 

5.  Tectolite. — A  specimen   of    tlie 

so-called 

okenite    from    D 

land  gave  on  analysis — 

SiOa.            CaO.          AI0O3.        NasO. 

K2O. 

HoO.           Total. 

52-86        34-38        0-71         7-50 

0-47 

4-70         100-57 

This  is  evidently  pectolite,   and   probably  resembles    much,  that  is 
called  okenite  from  the  same  locality. 

6.  Scorodite. — This  rare  mineral  has  been  found  at  the  Horn  Silver 
mine,  at  Frisco,  Utah.  A  pure  sample  for  analysis  could  not  be 
obtained.  Before  the  blowpipe,  the  mineral  gives  the  reactions  of 
arsenic  acid,  iron,  and  water. 

7.  Bismuthite. — A  mineral  from  Casher's  Valley,  North  Carolina, 
proved  to  be  bismuthite.     The  analysis  gave  the  following  results  : — 


BiOj. 

CO2. 

H2O. 

Insoluble. 

Total. 

Sp.  gr. 

86-36 

7-79 

2-02 

3-63 

99-80 

7-45 

The  formula  suggested  is  BiaCsOg  +  2Bi2H204.  Comparing  this 
formula  with  that  given  by  Weisbach  for  his  bismutosphaerite,  it  is 
found  that  they  differ  only  in  the  hydration  of  the  bismuth  oxide.  A 
new  examination  of  bismutosphaerite  appears  desirable,  for  it  is 
curious  that  the  loss  in  the  analysis  should  be  exactly  equal  to  the 
amount  of  water  required  to  make  it  the  well-known  mineral 
bismuthite. 

8.  The  author  also  describes  some  hemimorphic  crystals  of  barytes 
from  De  Kalb,  St.  Lawrence  Co.,  New  York,  and  some  interesting 
pseudomorphs  of  cerargyrite  after  pyrargyrite  occurring  at  the  Horn 
Silver  Mine,  Frisco,  Utah.  B.  H.  B. 

Minerals  of  the  Serpentine- Chlorite-group.  By  Y.  Wartha 
{Zeit.  Kryst.  Min.,  13,  71 — 72). — The  author  gives  analyses  of  two 
I'ocks  he  found  in  the  Montafun  Valley,  Vorarlberg.  The  first  came 
from  Grandau  (Analysis  II),  and  resembles  serpentine.  The  second 
came  from  Tafamunt  (Analysis  III),  and  resembles  chlorite-schist. 
As  the  Grandau  rock  closely  resembles  the  so-called  precious 
serpentine  from  Borostyanko  in  Eisenburg  County,  West  Hungary, 
the  author  also  gives  an  analysis  of  this  (Analysis  I).  The  analytical 
results  were  as  follows  : — 


SiOg. 

FeO.  Fe203. 

AI2O3. 

MgO. 

HoO. 

CaO. 

Total. 

Sp.  gr. 

I. 

30-45 

3-70      2-21 

18-96 

32-20 

12-79 

— 

100-31 

2-693 

TI. 

29-44 

5-60     2-00 

20-98 

30-31 

12-29 



100-62 

2-722 

111. 

39-83 

6-22  11-78 

4-43 

26-87 

8-23 

2-32 

99-68 

2-876 

From  these  results,  the  author  concludes  that  the  Hungarian  rock 
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and  that  from  Grandan  are  identical  with  Kenngott's  psendopliite, 
whilst  the  Tafamnnt  rock  is  serpentine-schist. 

In  conclusion  the  author  gives  a  number  of  analyses  of  serpentines 
free  from  alumina,  and  compares  them  with  the  analyses  of  minerals 
of  the  pennine,  ripidolite,  and  chlorite-groups.  He  concludes  that  the 
typical  serpentine  (massive  serpentine  from  Zermatt  and  from 
Windisch  Matrey)  contains  a  certain  quantity  of  alumina,  and  that, 
with  reference  to  the  percentage  of  alumina,  there  is  always  observ- 
able a  transition  from  serpentine  to  pennine.  Serpentine,  in  fact,  is 
nothing  else  than  a  characteristic  member  of  the  chlorite-group,  in 
which  the  percentage  of  alumina  is  eventually  equal  to  nought. 

B.  H.  B. 

Imperfectly  known  Silicates.  By  E.  Schluttig  {Zeit.  Kryst. 
Min.,  13,  73 — 76). — Glaucophane. — An  analysis  of  the  glaucophane, 
described  by  A.  v.  Lasaulx,  from  the  Pointe  des  Chats,  Brittany, 
gave  the  following  results  : — 

SiOo.       AI0O3.     FesOs.    FeO.     CaO.       MgO.     X^O.     NagO.       Total. 
I.     56-65     12-31     3-01    4-58    2-20     12-29     1-05     7-93     100-02 


II.     57-13     12-68         8-01  3-34    11-12   trace    7*39      99'67 

A.  V.  Lasaulx'  results  (II)  are  added  for  purposes  of  comparison. 
Violan  from  St.  Marcel  in  Piemont  gave  on  analysis  the  following 
results  : — 

SiOg.        ALO3.       FeO.      NiO  +  CoO.    MnO.      CaO.         MgO.        KA 
52-02      2-60      0-80         0-39         2-87    22-94      15-18      0*75 

NagO.  Total.  Sp.  gr. 

4-94  102-49  3-231 

The  mineral  was  of  a  violet  colour,  and  was  associated  with  quartz, 
tremolite,  and  piemontite. 

Sapphirine  from  Fiskenas  in  Greenland  gave  on  analysis  the 
following  results  : — 

SiOa.  AI2O3.  FeO.  MgO.  Total. 

14-76        63-23        1-65        19-75        9939 

This  agrees  with  Rammelsberg's  formula  (MgFe)5AlioSi2023. 

Felspar  in  the  Gorsican  Dlorite. — This  has  hitherto  been  regarded  as 
anorthite.  The  author  concludes  that  it  is  a  labradorite,  composed  of 
albite  (1  mol.)  and  anorthite  (3  mols.)     His  analysis  gave — 

SiOs.      AI0O3.     FesOs.     CaO.      MgO.     KgO.     NasO.    H2O.     Total.      Sp.gr. 
47-38    29-58     1-34    12-26     1-50    3-15    2-14    2-33    99-68      2-70 

B.  H.  B. 
Plagioclase  from  Tynemouth  Dyke.    By  J.  J.  H.  Teall  (Zeit. 
Kryst.  Min.,  13,  96). — An  analysis  of  a  specimen  of  plagioclase  from 
the  rock  of  a  North-of-England  dyke  gave  the  following  results : — 

SiOs.       AI2O3.      FesOg.       CaO.       MgO.       FgO.      Na.,0.     Loss.      Total. 
47-30      31-50      1-85      14-88      0-93      038     1-22      1-80    99-86 
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The  crystals  are  porphyritic,  and  glassy  in  texture.  A  section 
parallel  to  the  basal  plane  gave  55°  10'  as  the  angle  between  the 
extinction  positions  of  adjacent  lamellae.  The  corresponding  angle  in 
anorthite  lies  between  57°  and  74°,  and  in  labradorite  between  10° 
and  14°  30'.  B.  H.  B. 

Action  of  Heat  on  Clays.  By  H.  Le  Chatelier  (Gompt  rend , 
104,  1443 — 1446). — The  author  has  investigated  the  behaviour  of 
clays  on  heating  with  a  view  to  determine  their  constitution,  and  if 
possible  to  devise  a  scheme  of  classification.  The  temperatures  were 
measured  by  means  of  a  thermoelectric  couple  consisting  of  pure 
platinum,  and  platinum  containing  10  per  cent,  of  rhodium,  and  were 
registered  photographically  by  means  of  a  reflecting  galvanometer. 

It  was  found  that  when  small  quantities  of  clay  are  heated  the  rate 
of  increase  of  temperature  slackens  considerably  at  the  moment  of 
dehydration,  and  this  point  can  be  used  as  a  means  of  distinguishing 
between  different  classes  of  hydrated  silicates.  The  position  of  this 
point  is  independent  of  the  conditions  and  notably  of  the  rapidity  of 
heating.  The  phenomenon  is  due  to  the  fact  that  as  soon  as  the 
velocity  of  a  chemical  change  attains  a  notable  value  it  increases  very 
greatly  for  small  increments  of  temperature.  During  the  heating  of 
the  clays,  however,  there  is  not  only  a  reduction  in  the  rate  of 
increase  of  temperature  due  to  dehydration,  but  sudden  accelerations 
are  observed  which  indicate  the  occurrence  of  changes  accompanied 
by  a  development  of  heat. 

The  examination  of  a  large  number  of  clays  shows  that  these 
substances  are  much  less  complicated  than  was  believed.  They  may 
be  divided  into  five  well-defined  groups,  typical  members  of  which  are 
halloysite  from  Miglos  ;  allophane  from  Saint  Antoine ;  kaolin  from 
Red  Mt.,  Colorado ;  pyrophyllite  from  Beresow,  and  montmorillonite 
from  St.  Jean  de  Cole  respectively.  The  first  group  shows  a  feebly 
marked  reduction  in  the  rate  of  increase  at  150 — 200° ;  a  second  well- 
marked  reduction  ending  at  700°,  followed  by  an  acceleration  at 
1000°.  The  second  shows  well-marked  reduction  at  150—220°, 
followed  by  acceleration  at  1000°.  The  third  shows  a  reduction  at 
770°,  followed  by  a  slight  acceleration  at  about  1000°.  The  fourth 
shows  a  well-marked  reduction  ending  at  700°,  and  a  second  less 
strongly  marked  reduction  at  850°.  The  fifth  shows  a  well-marked 
reduction  at  200°,  a  second  less  strongly  marked  at  770°,  and  a  doubtful 
reduction  at  950°.  C.  H.  B. 

Constitution  of  Clays.  By  H.  Le  Chatelier  (Gompt.  rend., 
104,  1517 — 1520). — When  hydrated  silica  is  gently  heated  it  shows  a 
diminution  of  the  rate  of  increase  of  temperature  between  100°  and 
200°.  Alumina  under  the  same  conditions  behaves  differently  accord- 
ing to  the  method  by  which  it  has  been  prepared.  If  precipitated 
from  sodium  aluminate  it  shows  a  first  diminution  below  200°,  and  a 
second  ending  at  860°  ;  if  precipitated  from  aluminium  salts  or 
prepared  by  calcination  of  the  nitrate  at  a  moderate  temperature  it 
shows  the  same  reductions  followed  by  a  sudden  acceleration  in  the 
rise  of  temperature  at  850° ;  bauxite  shows  a  diminution  at  700°. 
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From  these  facts  it  follows  that  the  author's  experiments  (preceding 
Abstract)  cannot  be  taken  as  showing  the  presence  of  free  silica  in 
clays,  and  they  indicate  that  the  first  two  hydrates  of  alumina  cannot 
exist  in  any  of  the  clays  examined,  whilst  the  hydrate  present  in 
bauxite  can  only  be  present  in  halloysite  if  in  any.  The  evolution  of 
heat  at  high  temperatures  is  due  to  a  molecular  change  in  the 
alumina,  which  beyond  this  point  becomes  insoluble.  Free  alumina 
does  not  exist  in  clays,  but  is  liberated  by  their  decomposition  on 
dehydration. 

Clays  belonging  to  the  montraorillonite-group  have  the  composition 
4<Si02,Al203,H20  +  Aq,  whilst  halloysites  have  the  composition 
2Si02,Al?,03,2H20,  and  in  this  respect  are  identical  with  kaolin. 
They  are,  however,  distinguished  from  the  latter  by  their  behaviour 
during  dehydration,  and  their  solubility  in  acids  after  heating. 

C.  H.  B. 


River  Waters  of  La  Plata.  By  R.  Schoeller  (Ber.,  20,  1784— 
1788). — I.  La  Plata  water  near  Buenos  Ay  res.  Water  of  brownish 
colour  and  slightly  turbid,  II.  Uruguay  water,  from  about  3  miles 
above  Fray  Bentos  ;  it  was  of  pale  brown  colour  and  slightly  turbid. 
III.  Rio  Negro  water  from  above  Mercedes ;  it  was  clear  and  nearly 
colourless.  The  results  of  the  analyses  of  the  filtered  wa.ters  were  as 
follows  (grams  per  kilo.). 


Organic  matter 

Total  residue  dried  at  180°. . 
Loss  on  ignition 

Na.,0 

CaO   

M^O 

AI2O3  

Fe,03 

SO3 

SiOs 

CI 

NA 

N203 

PA 

CO.2  (combined) 

COo  (free  or  half  combined) 


I. 


0-09 
0  -2075 
0  026 

0-0691 
0-0L07 
0  -00486 

0  -0099 

0  -03085 
0  -0223 
0-0373 

0  -0128 


0  0175 


II. 


0-052 

0-087 
0  -0248 

0  -0053 
0  -0093 
0  -0032 
0  -0008  "I 
0  -0018  J 
0  -0034 
0  -0294 
0 -0034 


0  0105 
0  037 


III. 


0-075 

0-1394 

0-034 

0  -01816 
0-03281 
0-00431 

0-002 

0  -00135 
0  0286 
0  -00583 

trace 
0  -00224 

trace 
0  -03771 


Potassium  was  not  detectable  with  the  spectroscope  in  any  of  the      ' 
waters.  A.  J.  Gr.         \ 


ORGANIC  CHEMISTRY.  787 


Organic    Chemistry. 


Iodoform  and  Bromoform.  By  F.  Gunther  (Arch.  Phann.  [3], 
25,  373 — 394). — Most  of  the  methods  given  in  text-books  for  the 
preparation  of  bromoform  yield  either  none  of  that  compound  or  very 
little.  Methyl  alcohol  under  the  action  of  alkali  and  bromine  gives  no 
V)rom.oform  unless  the  alcohol  be  impure,  formic  acid  being  obtained. 
Ethyl  alcohol  under  the  same  conditions  gives  acetic  acid.  If,  how- 
ever, the  compound  analogous  to  bleaching  powder  is  prepared  with 
bromine  and  milk  of  lime,  this  when  heated  with  ethyl  alcohol  and 
then  distilled  gives  bromoform.  The  best  raw  material  is  acetone. 
This  when  mixed  with  ten  times  its  weight  of  a  20  per  cent,  soda 
solution  heated  at  50°,  and  treated  with  bromine  in  the  smallest 
possible  portions  at  a  time,  gives  a  yield  of  81  per  cent,  of  the 
theoretical  amount  of  bromoform.  The  process  goes  quietly  but  lasts 
for  some  days.  Caustic  alkali  in  place  of  the  carbonate  accelerates 
the  process,  but  the  yield  falls  to  62'5  per  cent.  Acetaldehyde  in 
presence  of  an  alkali  and  bromine  gives  no  bromoform. 

Anhydrous  aldehyde  under  the  action  of  bromine  gives  as  one 
product  a  substance  having  the  empirical  formula  C4H7B1O2,  but 
whose  constitution  is  quite  uncertain ;  when  heated  with  aqueous 
alkalis  it  yields  bromoform  and  what  seems  to  be  a  true  resin. 

Iodoform. — Alcohol  containing  20  to  25  per  cent,  aldehyde  is  the 
most  suitable  raw  material  for  the  production  of  this  compound.  It  is 
mixed  with  ten  times  its  weight  of  soda  solution,  iodine  is  added, 
and  the  mixture  stirred  round  from  time  to  time;  the  iodoform 
gradually  and  quietly  separates  out.  The  process  is  completed  in 
the  cold.  Some  sodium  iodide  may  be  added  with  advantage,  to  increase 
the  solubility  of  the  iodine.  As  bye-product,  sodium  iodide  nearly 
free  from  iodate  is  obtained.  J.  T. 

Products  from  the  Residues  of  Compressed  Gas.     By  A. 

CoLSON  (Compt.  rend.,  1286 — 1289). — The  residues  from  compressed 
gas  were  heated  at  about  35°,  and  one  part  of  the  evolved  gases  was 
condensed  in  a  flask  by  means  of  a  freezing  mixture,  whilst  the 
remainder  was  absorbed  by  bromine,  the  bromides  being  afterwards 
fractionated.  The  fraction  boiling  at  148°  is  isobutylene  bromide, 
about  100  gran  s  being  obtained  from  6  litres  of  gas  oil.  The  fraction 
at  156 — 159"  is  smaller,  and  consists  of  diethylideiie  bromide,  but  the 
greater  quantity  of  the  brominated  product  consists  of  ethylvinyl 
bromide  boiling  at  167°. 

The  portion  of  the  gas  condensed  by  the  freezing  mixture  contains 
a  certain  quantity  of  the  three  butylenes,  but  consists  mainly  of 
hydrocarbons  richer  in  carbon  (b.  p.  11 — 30°),  and  when  treated  with 
bromine  yields  the  erythrene  bromide  described  by  Caventou.  This 
bromide  is  soluble  in  boiling  concentrated  nitric  acid,  and  is  deposited 
unchanged  on  cooling.  It  is  very  slightly  attacked  at  180°  by  a 
solution  of  lead  acetate  in  benzene.     If  powdered  silver  nitrate  is 

3g2 


788  ABSTRACTS  OF  CHEMICAL  PAPERS.  i 

added  to  the  nitric  acid  solution,  silver  bromide  is  precipitated,  but  ; 

even  after  boiling  for  half  an  hour  the  decomposition  of  the  erythrene  ! 

bromide  is  not  complete.     If  the  acid  liquid  is  then  poured  into  cold  I 

water,  a  yellow  oil  of  the  composition  ISr02*C4H5Br2(N03)2  separates ;  | 

sp.  gr.  1-800.  ^  ' 

Aniline  reacts  energetically  with  erythrene  bromide,  and  forms  the 

base  C4H6Br2(NHPh)2,  which  melts  at  62°,  and  is  soluble  in  ether,  | 

but  almost  insoluble  in  water.     It  is  coloured  reddish-brown  by  nitric  j 

acid,  and  dissolves  in  hydrochloric  acid,  but  is  precipitated  unchanged  i 

when  the  latter  is  mixed  with  water.  \ 

Orthotoluidine  also  reacts  with  erythrene  bromide.  i 

Ethylene    bromide    reacts    with     aniline,    and     forms    the    base  \ 

CoH4(NHPh)2  described  by  Hofmann.     With  orthotoluidine  it  yields  | 

ethyleneditulyldiamine,  C2H4(NC7H8)2,  which  is  separated  from  ortho-  ^j 
toluidine  by  adding  excess  of  hydrobromic  acid.     The  hydrobromide 
is   somewhat  soluble  in  boiling  water  containing  hydrobromic  acid, 
and    separates     on    cooling.       It   is    partially   decomposed    by   pure 

boiling  water ;    ammonia  precipitates    the    base   from    the    solution.  j 

Ethyleneditolyldiamine  is  a  white,  crystalline  solid  which  melts  at  j 

72°.     It  dissolves  in   7  parts  of  ether  and  10 — 12  parts  of  alcohol,  I 

the  solubility  in  both  cases  increasing  with  the  temperature.     It  also  i 

dissolves  in  300  parts  of  boiling  water.     It  has  very  little  taste ;  its  i 
alcoholic  solution  reacts  with  methyl-orange,  but  not  with  phenol- 
phthale'in. 

Ethylenediphenyldiamine  reacts  with  indicators,  both  in  alcoholic 
and  aqueous  solutions.    Its  hydrochloride,  C2H4(NPh2),2HCl,  is  bitter, 

and  only  slightly  soluble  in  water.  C.  H.  B.  I 

Caprylidene :  Constitution  of  Capr aldehyde.    By  A.  B^hal  | 

{Bull  Soo.  Ghim.,  47,  33— 39).— The  compound  CgHieO   obtained  on  | 

distilling  neutral  sodium  ricinoleate,  when  treated  with  phosphoric  ! 

chloride,  yields  octylene  chloride,  and  this  when  boiled  for  72  hours  ] 

with  alcoholic  potash  in  a  reflux  apparatus  yields  chloroctylene  and  a  j 
little    octylidene.       The    chloroctylene,    CgHigCl,    separated    on    the 

addition  of  water  to  the  alcoholic  solution,  is  heated  with  alcoholic  ; 

potash  in  a  sealed  tube   at   150°  for  12  hours.     Water  is  then  again  : 

added,  and  the  oily  liquid  which  separates  is  fractioned ;  the  portion  ! 

boiling  between  130°  and  136°  contains  the  capr tjUdene ;   this  hydro-  ' 
carbon,  CgHu,  is   evidently  a  member  of  the  acetylene  series,  as  it 

yields  characteristic   precipitates  with    cuprous    chloride    and   silver  i 

nitrate  solutions.     It  may  be  converted  into  methyl  hexyl  ketone  by  . 

adding  it  very  gradually  to  well-cooled  sulphuric  acid  which  is  kept  ' 

constantly  agitated,  the  liquid  darkens  and  sulphurous  anhydride  is  ; 

given  off,  the  mixture  is  then  poured  on  a  sufficient  quantity  of  ice  to  ■ 

reduce  the  temperature  considerably  when  an  oily  layer  separates,  the  i 
mixture  is  next  neutralised  with  sodium  carbonate  and  distilled ;  the 

distillate  coming  over  first  with   the  vapour  of  water  is  dried  over  '; 

calcium  chloride  and  again  fractioned ;   thus  prepared  methyl  hexyl  i 

ketone  has  an  agreeable  odour  somewhat  like  that  of  apples.     It  boils  ] 

at    171°    under    761*7    mm.   pressure,   sp.  gr.   at  0°  =  0-8351 ;    it  is  j 

insoluble  in  water,  but  dissolves  readily  in  alcohol  and  ether,  does  not  \ 
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reduce  either  an  ammoniacal  solution  of  silver  nitrate  nor  Fehling's 
solution,  but  forms  a  combination  with,  hydrogen  sodium  sulphite 
which  is  decomposed  again  by  hot  water ;  on  oxidation  of  the  ketone 
with  chromic  mixture,  caproic  and  acetic  acids  are  formed.  From 
the  above  results  the  author  considers  that  the  view  held  by  Staedeler 
and  Pettersen  (Avn.  Chem.  Fhys.,  118,  78),  that  the  compound  CsHigO 
obtained  on  distilling  sodium  ricinoleate  is  a  methyl  hexyl  ketone  is 
clearly  shown  to  be  erroneous,  and  that  the  compound  produced  is  in 
fact  capraldehyde,  differing  altogether  in  properties  from  the  methyl 
hexyl  ketone  which  may  be  prepared  from  it.  A.  P. 

Erythrene  Bromides.  By  E.  Getmaux  and  C.  Cloez  (Gompt. 
rend.,  104,  1446 — 1448). — Whatever  its  origin,  erythrene  tetrabromide 
(see  this  vol.,  p.  352)  melting  at  115 — 116°  distils  easily  in  the  vapour 
of  water.  The  anhydrous  compound  distils  completely  at  260 — 270° 
with  evolution  of  very  little  hydrogen  bromide,  and  formation  of  a 
small,  carbonaceous  residue.  When  the  distillate  is  treated  with  light 
petroleum,  in  which  the  tetrabromide  is  only  very  slightly  soluble, 
and  the  petroleum  is  allowed  to  evaporate,  it  deposits  bulky,  trans- 
parent, tabular  crystals  which  melt  at  37'5°,  but  have  the  same 
composition  as  the  crystals  melting  at  115 — 116^,  and  yield  the  same 
products  with  alcoholic  potash.  It  may  be  assumed  that  the  tetra- 
bromide splits  up  into  hydrogen  bromide  and  the  derivative 
CH2  .'  CBr'CBr  '.  CH2,  which  afterwards  recombine,  forming  the 
compound  CHs'CBr/CBr/CHs.  This  compound  was  obtained  by 
Ciamician  and  Dennstedt  from  erythrene  derived  from  pyrroline,  but 
they  regarded  it  as  a  direct  product  of  the  action  of  bromine,  whereas 
its  formation  was  really  due  to  the  fact  that  they  purified  their  tetra- 
bromide by  distillation  in  a  vacuum. 

Both  forms  of  tetrabromide  when  treated  with  alcoholic  potash 
yield  dibromerythrene,  which  however  only  exists  in  alcoholic  or 
ethereal  solution,  and  polymerises  rapidly  even  in  the  dark  when 
separated  from  its  solvents.  It  combines  readily  with  bromine  to 
form  dibromerythrene  dibromide,  which  crystallises  from  ether  in 
slender  needles  melting  at  67°,  and  is  very  soluble  in  alcohol  or  ether. 
It  combines  slowly  with  excess  of  bromine,  forming  the  tetrabromide 
C4H4Br2Br4,  which  crystallises  in  brilliant,  nacreous  plates  melting  at 
170°  with  decomposition.     It  is  slightly  soluble  in  ether. 

When  the  more  volatile  portion  of  the  oil  from  compressed  gas  is 
treated  with  a  limited  quantity  of  bromine,  it  yields  butylene  bromide, 
together  with  a  small  quantity  of  erythrene  dibromide  which  boils 
between  190°  and  200°  but  has  not  yet  been  isolated.  C.  H.   B. 

Free  Thiocyanic  Acid  and  Cyanuric  Acid,  and  their  Com- 
pounds with  Ethers  and  Alcohols.  By  P.  Klasox  {J.  pr.  Chem. 
[2],  35,  400 — 413). — The  preparation  of  free  thiocyanic  acid  has 
been  described  by  Wohler,  Lie  big,  and  Hermes;  the  present  work 
3'efers  to  its  decompositions.  Hydrogen  chloride  has  no  action  what- 
ever, even  at  100",  on  potassium  thiocyanate ;  but  when  passed  into 
the  fused  salt,  it  acts  rapidly,  a  volatile  liquid  consisting  of  carbon 
bisulphide  and  hydrocyanic  acid,  a  yellow-red  sublimate  consisting 
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essentially  of  persulphocjanic  acid  and  dithiocyanic  acid,  and  a 
residue  of  ammonium  chloride,  melamine  and  unaltered  potassium 
cyanate  being  obtained.  On  mercuric  tliiocyanate,  hydrogen  sulphide 
has  but  little  action,  but  hydrogen  chloride  acts  readily  with  formation 
of  a  white  sublimate.  A  10  per  cent,  aqueous  solution  of  thiocyanic 
acid  when  distilled  in  a  vacuum,  and  the  vapours  dehydrated  by 
passing  over  calcium  chloride  at  40°,  yields  an  acrid  and  very  volatile 
distillate,  which  when  taken  from  the  freezing  mixture  becomes  hot 
and  solidifies.  For  the  preparation  of  the  aqueous  acid,  the  methods 
of  Vogel  and  Sommcring,  and  of  Hermes,  are  not  suitable ;  it  is 
most  easily  obtained  by  decomposition  of  barium  thiocyanate  with 
sulphuric  acid.  Although  the  aqueous  acid  cannot  be  distilled  under 
ordinary  conditions  without  decomposition,  yet  on  distillation  in  a 
vacuum  an  acid  of  10  per  cent,  suffers  no  decomposition  ;  and  an  acid 
of  even  30  per  cent,  may  be  obtained  by  distilling  in  a  vacuum  a 
mixture  of  potassium  thiocyanate  and  hydrochloric  acid,  both  in 
strong  aqueous  solution.  An  acid  of  less  than  5  per  cent,  may  be 
preserved;  stronger  acids  can  only  be  kept  at  low  temperatures; 
when  free  from  polymerisation  products  they  give  no  precipitate  with 
iodine  solution ;  when  distilled  the  acid  comes  over  first.  An  aqueous 
acid  shaken  with  ether  yields  almost  all  its  acid  to  the  ether ;  on 
distillation  the  ether  passes  over  until  the  residue  contains  30  to  36 
per  cent,  of  acid,  after  which  the  acid  begins  to  decompose;  but 
distilled  in  a  vacuum  it  passes  over  unaltered,  and  after  treatment 
with  calcium  chloride  contains  equal  molecules  of  ether  and  thio- 
cyanic acid ;  the  vapour-density  corresponds  to  a  mixture  of  the  two 
components,  the  vapour  is  not  altered  by  heating  at  100°,  but  decora- 
poses  on  cooling.  The  free  acid  is  therefore  stable  only  in  weak 
aqueous  solution,  or  as  a  vapour,  A  compound  of  thiocyanic  acid 
and  methyl  alcohol  is  obtained  by  passing  hydrogen  chloride  into  a 
solution  of  ammonium  thiocyanate  in  methyl  alcohol,  and  distilling 
in  a  vacuum ;  by  fractional  distillation  a  liquid  of  constant  boiling 
point  is  obtained,  consisting  of  two  molecules  of  methyl  alcohol  to 
one  of  thiocyanic  acid.  An  exactly  similar  ethyl  compound  is 
obtained  in  like  manner,  and  an  aqueous  solution  of  the  free  acid 
when  shaken  with  amyl  alcohol  yields  a  solution  which  after  fraction- 
ation in  a  vacuum  contains  almost  three  molecules  of  the  alcohol  to 
one  of  the  acid. 

Cyanic  acid  is  also  absorbed  by  ether,  and  on  distilling  the  tempe- 
rature gradually  rises,  but  a  substance  of  constant  composition  could 
not  be  isolated.  It  is  considered  that  when  cyanic  acid  acts  on 
alcohols,  compounds  are  first  formed  similar  to  those  yielded  by  thio- 
cyanic acid,  and  that  the  ure thanes  are  products  of  their  decomposition. 

H.  B. 

Action  of  Polyatomic  Alcohols  on  Solutions  of  Boric  Acid 
and  Hydrogen  Sodium  Carbonate.  By  C.  Jehn  {Arch.  Fharm.  [3], 
25,  250 — 251). — R.  Sulzer  has  recently  shown  that  solutions  of  boric 
acid  and  hydrogen  sodium  carbonate  do  not  react  on  each  other,  but 
that  the  addition  of  glycerol  or  honey  causes  a  reaction  resulting  in 
the  evolution  of  carbonic  anhydride.  Normal  carbonate  gives  no 
reaction  under  like  conditions.     Borax  behaves  like  boric  acid  with 
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both  hydrogen  and  normal  carbonate.  Also  Salzer  showed  that  cane- 
sugar  and  milk-sugar  do  not  induce  reaction,  whilst  grape-sugar 
causes  reaction.  The  action  o£  honey  is  doubtless  due  to  the  presence 
of  grape-sugar.  Thus  the  reaction  is  induced  by  a  triatomic  alcohol, 
glycerol,  and  the  aldehyde  of  a  hexatomic  alcohol,  glucose.  Hence 
it  became  of  interest  to  ascertain  if  other  polyatomic  alcohols  and 
their  corresponding  aldehydes  possessed  similar  power.  Mannitol 
caused  reaction  between  boric  acid  and  hydrogen  sodium  carbonate ; 
but  not  in  the  case  of  borax  and  the  salt.  Erythrite,  a  tetratomic 
alcohol,  behaved  like  mannitol.  J.  T. 

Sugar  Compounds.  By  W.  Stromeyer  (Arch.  Pharm.  [3],  25, 
229 — 245). — Some  of  the  saline  compounds  formed  by  the  action  of 
the  sugars  on  certain  bases  have  been  repeatedly  examined  with 
conflicting  results.  The  barium,  calcium,  and  lead  compounds  were 
again  examined.  The  author  shows  that  the  barium  salt  is  an  addi- 
tive product  of  one  molecule  of  cane-sugar  with  one  molecule  of  barium 
oxide,  0191122011, BaO,  thus  confirming  the  view  previously  expressed 
by  Peligot,  Soubeiran,  and  Gerhardt.  A  similar  monocalcium  com- 
pound, Oi2H>20nOaO,  was  prepared  by  Peligot's  method,  in  which 
freshly  ignited  calcium  oxide  is  added  to  an  excess  of  sugar  in  solution, 
and  the  salt  is  precipitated  by  the  addition  of  alcohol.  A  tricalcium 
compound  was  prepared  as  indicated  by  Peligot,  namely,  by  boiling 
the  aqueous  solution  of  the  monocalcium  compound.  This  was  found 
to  have  the  formula  Oi2H2oOn,30aO,  thus  agreeing  with  the  views  of 
Peligot,  Daniell,  and  E.  v.  Lippmann.  The  lead  compound  on  the 
contrary  appears  to  be  a  substitution-product  approaching  in  com- 
position to  OisHigPboOii,  as  maintained  by  Peligot,  Soubeiran,  and 
Mulder.  This  may  arise  from  the  facility  with  which  basic  com- 
pounds of  organic  lead  salts  are  formed.  An  attempt  to  obtain  an 
aluminium  compound  was  unsuccessful.  Ohromium  oxide  was  also 
found  to  be  only  slightly  soluble  in  sugar  solution.  J.  T. 

Formation  of  Galactose  and  Lsevulose  from  Raffinose.    By 

J.  Haedicke  and  B.  Tollens  (Annalen,  218,  308 — 318). — When 
raffinose  is  boiled  for  some  hours  with  dilute  sulphuric  acid,  it  is  con- 
verted into  galactose  and  laevulose.  On  treating  with  sodium  amalgam 
the  mother- liquor  from  which  the  galactose  has  been  deposited,  a 
mixture  of  dnlcitol  and  mannitol  is  obtained.  W.  C.  W. 

Galactose  from  Carragheen  Moss.  By  J.  Haedicke,  R.  W. 
Bauer,  and  B.  Tollens  (Annalen,  238, 302 — 307). — Carragheen  moss, 
the  dried  algae  Ghondrus  crispus,  yields  on  extraction  with  water 
containing  06  per  cent.  SO3,  and  on  further  purification  with  alcohol, 
a  small  quantity  of  a  crystalline  compound  which  resembles  galactose 
in  its  composition,  action  on  polarised  light,  and  its  behaviour  with 
nitric  acid.  On  oxidation  with  nitric  acid,  the  dry  moss  yiel  Is  about 
2P6  to  22-2  percent,  of  mucic  acid;  almost  the  same  yield  is  obtained 
from  raffinose.  W.  C.  W. 
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Saccharification  of  Starch  by  Nitric  Acid.  By  A.  Setber- 
LiCH  and  H.  Trampedach  {Chem.  Centr.,  1887,  346 — 347). — The 
saccharification  of  starch  by  nitric  acid  has  not  as  yet  proved  suc- 
cessful, as  the  product  retains  a  considerable  quantity  of  the  syrup, 
and  with  it  the  soluble  metallic  salts  which  impart  a  saline  taste  to 
the  sugar.  The  process  adopted  by  the  authors,  by  means  of  which 
the  syrup  is  removed  from  the  crystals,  is  as  follows  : — Dry  starch  is 
stirred  with  twice  its  weight  of  water  to  form  an  emulsion,  and  one 
two-hundredth  of  its  weight  of  nitric  acid  added.  The  boiling  process 
is  conducted  in  a  wooden  vessel  provided  with  reflux  condensers ;  the 
syrup  is  neutralised  with  chalk,  sodium  carbonate  added  to  slight 
alkaline  reaction,  and  then  evaporated  to  crystallisation  in  a  vacuum. 
From  this  alkaline  solution  the  sugar  separates  in  small,  individual 
crystals  which  do  not  retain  the  syrup.  When  crystals  are  no  longer 
obtainable  from  the  syrup,  sulphuric  acid  is  added  in  sufficient  quan- 
tity to  convert  the  calcium  nitrate  into  sulphate,  and  after  separation 
of  the  latter  the  liquid  can  be  used  in  a  succeeding  operation. 

V.  H.  Y. 

Nitrocellulose.  By  F.  Nettlefold  (Chem.  News,  55,  306). — The 
nature  of  the  fibre  influences  the  degree  of  nitration  in  nitrocellulose 
preparations.  Thus  whilst  cotton  attains  13*94  per  cent,  nitrogen,  or 
very  nearly  the  theoretical  proportion  in  trinitrocellulose,  pine  flour 
and  wcod  pulp  reach  only  11'2.  But  in  these  last  instances,  and  in 
others  mentioned  in  the  paper,  the  product  is  divisible  by  solvents 
into  different  fractions  with  proportions  of  nitrogen  that  indicate  the 
existence  of  nitro-compounds  more  complicated  than  di-  and  tri-nitro- 
cellulose.  R.  R. 

Amines  in  Suint.  By  A.  Buisine  (Compt.  rend.,  104,  1292— 
1293). — A  fresh  aqueous  extract  of  suint  contains  very  little  ammonia, 
but  after  standing  for  some  time  the  proportion  of  this  alkali  in- 
creases considerably.  It  results  from  the  decomposition  of  urea, 
exists  in  the  form  of  carbonate,  and  is  completely  expelled  by  boil- 
ing. In  addition  to  ammonia,  the  vapour  given  oft"  when  the  solution 
is  boiled  contains  monomethylamine  and  trimethylamine,  the  propor- 
tion between  the  three  alkalis  being  ammonia  95,  monomethylamine  4, 
trimethylamine  1.  C.  H.  B. 

Trimethyl-a-amidobutyrobetaine.  By  E.  Duvillier  (Compt. 
rend.,  104,  1520 — 1522). — This  compound  is  obtained  by  the  action 
of  ethyl  bromobutyrate  (1  mol.)  on  an  alcoholic  solution  of  trimethyl- 
amine (1*5  mol.).  When  the  liquids  are  mixed,  a  precipitate  is  at 
once  formed,  but  no  heat  is  developed.  The  liquid  is  heated  in  closed 
tubes  at  100°  for  about  12  hours,  treated  with  barium  hydroxide,  dis- 
tilled, the  barium  precipitated  exactly  with  sulphuric  acid,  and  the 
filtrate  treated  with  silver  oxide  and  concentrated.  A  syrupy  alka- 
line liquid  is  obtained,  which  eventually  becomes  solid,  and  when 
this  is  treated  with  alcohol  and  the  soluble  product  recrystallised  from 

— CO— 
alcohol,     trimethyl  -  tx  -  amidohutyroleta'ine,    CH.2M.e'Cll<^^yr    ^0  -f 

H2O,  is  obtained  in  bulky,  transparent  crystals,  which  become  anhy- 
drous at  120°.     It  is   extremely   soluble  in    water,    very   soluble  in 
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alcohol,  but  insoluble  m  ether ;  it  has  a  neutral  reaction  and  a  bitter 
taste. 

The  mother-liquor  contains  tetramethyl  ammonium  hydrate,  to- 
gether with  the  betaine,  and  by  addition  of  platinic  chloride  and 
systematic  crystallisation  the  two  compounds  can  be  separated.  Tri- 
methyl-oi-amidobutyrobeta'ine  platinochloride  forms  elongated,  pointed, 
orange-yellow  prisms,  which  are  almost  insoluble  in  alcohol ;  they 
contain  1  mol.  H.^O,  but  become  anhydrous  at  100°.  The  hydrocldoride 
is  obtained  from  the  platinochloride,  but  will  not  crystallise.  If  its 
solution  is  mixed  with  auric  chloride,  a  precipitate  seems  to  form, 
but  this  is  really  an  emulsion  of  the  aurochloride,  which  after  some 
time  separates  as  a  yellow  oil ;  this  dissolves  readily  on  heating,  but 
is  reprecipitated  as  an  oil  when  the  liquid  cools.  After  some  time 
it  solidifies  and  forms  lamellar  crystals. 

Attempts  to  obtain  the  corresponding  ethyl-derivative  were  unsuc- 
cessful. A  small  quantity  of  triethyl-a-amidopropiobetaine  was, 
however,  obtained  by  the  action  of  ethyl-a-amidopropionate  on 
triethylamine.  C.  H.  B. 

Action  of  Ammonia  on  Chlorethanes :  Direct  Union  of 
Ammonia  with  Non-saturated  Compounds.  By  R.  Engel  {Gompt. 
rend..  104,  1621 — 1624). — Vinyl  chloride,  obtained  by  treating 
ethylene  chloride  with  alcoholic  potash,  was  washed  with  alcohol, 
and  passed  into  alcoholic  ammonia  until  no  more  was  dissolved.  At 
the  ordinary  temperature  there  is  no  action,  even  after  several  months. 
Vinyl  bromide  likewise  has  no  action  on  alcoholic  ammonia  at  the 
ordinary  temperature.  At  100°  there  is  also  practically  no  action,  but 
at  150 — 160°,  in  presence  of  concentrated  alcohol,  a  complex  reaction 
takes  place,  the  principal  product  being  ethylenediamine.  This  result 
siiows  that  certain  non-saturated  compounds  are  capable  of  combining 
directly  with  ammonia,  a  reaction  which  furnishes  a  new  method  of 
preparing  amines.  The  author  has  obtained  several  acid  amines  by 
the  action  of  ammonia  on  non-saturated  acids. 

In  all  cases  when  ammonia  acts  on  ethylene  chloriodide  in  aqueous 
or  alcoholic  solution,  only  ethylene  bases  are  formed,  both  halogens 
being  removed  simultaneously.  These  results  agree  with  Simpson's 
observations.  Friedel  and  Silva  have  likewise  shown  that  when 
ethylene  chloriodide  is  treated  with  silver  the  products  are  ethylene 
and  ethylene  chloride. 

Ammonia  acts  more  readily  on  chlorethylene  chloride  in  either 
alcoholic  or  aqueous  ammonia  even  at  the  ordinary  temperature.  The 
product  is  always  C2H2OI2,  boiling  at  87°,  and  hence  the  action  of 
ammonia  under  these  conditions  is  similar  to  that  of  potash.  The 
theoretical  yield  is  obtained.  C  H.  B. 

Red  Dye  from  Chloral  Hydrate.  By  J.  Z.  Lerch  {Ghem. 
Gentr.,  1887,  299). — Walz,  Ogston,  and  others  have  noticed  the  forma- 
tion of  red  colouring  matter  of  the  composition  Ci8H24Si3N"406  when 
ammonium  sulphide  is  added  to  chloral  hydrate.  If  hydrogen  sul- 
phide is  passed  into  an  ammoniacal  solution  of  chloral  hydrate  a 
larger  amount  of  the  dye  is  produced.     On  prolonged  passage  of  the 
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gas  the  red  passes  into  a  yellow  coloration  simultaneouslj  with  the 
disappearance  of  the  alkaline  reaction.  A  good  result  is  obtained 
with  sodium  thioantimonate,  the  liquid  becoming  turbid  with  separa- 
tion of  sulphur  and  antimony  pentasulphide.  This  reaction  can  be 
used  for  the  detection  of  chloral  hydrate.  After  acidification,  the  red 
colouring  matter  can  be  taken  up  by  petroleum,  chloroform,  and 
carbon  bisulphide  to  form  yellow  solutions,  turning  red  on  addition  of 
alkali.  From  the  solution  in  petroleum,  the  compound  is  obtained  in 
fine  crystals  of  a  green,  metallic  lustre.  Salts  of  mercury,  lead,  and 
silver  form  red  compounds  with  solutions  of  the  crystals,  which 
decompose  slowly  after  a  time,  but  more  rapidly  on  heating,  with 
separation  of  metallic  salphides.  V.  H.  Y. 

Condensation  of  Normal  Butyraldehyde.  By  G.  A.  Raupen- 
STRAUCH  (Monatsh.  Ghem.,8,  108 — 119). — x-Ethyl-^-propylacrylic  alde- 
hyde,  CHsMe-CHa-CH  I  CEt-CHO,  is  prepared  by  adding  35  grams  of 
10  per  cent,  aqueous  soda  to  a  mixture  of  35  grams  of  normal  butyr- 
aldehyde and  600  c.c.  of  water.  The  whole  is  shaken  and  heated  for 
two  hours  at  40°.  After  24  hours  it  is  made  neutral  or  slightly  acid 
by  dilute  sulphuric  acid,  and  steam-distilled  in  an  atmosphere  of 
carbonic  anhydride.  The  oily  product  is  dried  and  distilled  in  a 
current  of  carbonic  anhydride.  It  is  a  colourless  oil  boiling  at  172*4 
— 1  73"4°  (corr.)  ;  it  is  almost  insoluble  in  water,  insoluble  in  hydrogen 
sodium  sulphite.  It  reduces  ammoniacal  silver  solution,  and  reacts 
with  phenylhydrazine.  When  treated  with  bromine  the  compound 
CgHuBraO  is  formed.  When  oxidised  with  potassium  dichromate  and 
salphuric  acid,  an  acid,  C8H16O2,  is  obtained. 

Ethylbutylacetaldehyde,  CiHg'CHEt'CHO,  is  obtained  by  reducing 
the  above  aldehyde  with  iron  filings  and  60  per  cent,  acetic  acid ;  the 
product  is  distilled,  and  the  fraction  boiling  below  179°  treated  with 
sodium  hydrogen  sulphite,  and  the  crystalline  double  compound 
washed  with  ether  and  decomposed  by  sodium  carbonate.  It  is  then 
steam-distilled.  It  is  an  oily  substance,  boiling  at  160 — 162°  (uncorr). 
It  reduces  ammoniacal  silver  solution,  and  does  not  form  an  additive 
compound  with  bromine.  The  portion  of  the  product  which  boils 
above  179°  appears  to  consist  of  an  unsaturated  alcohol,  C7Hi3'CH2'OH, 
and  the  corresponding  saturated  octyl  aldehyde.  N.  H.  M. 

Glycer aldehyde.  By  E.  Grimaux  (Gompt.  rend.,  104,  1276 — 
1278). — Anhydrous  glycerol  oxidises  somewhat  rapidly  in  contact 
with  comparatively  inactive  platinum-black,  and  if  the  platinum  is 
very  active  it  is  necessary  to  dilute  the  liquid  with  about  2  vols,  of 
M'ater  in  order  to  moderate  the  energy  of  the  reaction.  The  liquid 
acquires  considerable  reducing  power  and  becomes  acid,  the  acidity 
increasing  as  the  reducing  power  diminishes  if  the  action  of  the 
platinum  is  prolonged,  owing  to  the  conversion  of  the  aldehyde  into 
the  acid.  The  product  is  extracted  with  water  and  the  solution  con- 
centrated in  a  vacuum.  It  reduces  Fehling's  solution,  gives  a  mirror 
with  ammonio-silver  nitrate,  and  becomes  yellow  when  boiled  with 
alkalis,  lime,  or  baryta.  If  the  concentrated  solution  is  mixed  with 
sodium  hydrogen  sulphite,  heat  is  developed,  and  on  addition  of  alcohol 
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a  gurnmy  mass  is  precipitated  which  seems  to  be  a  com.bination  of  the 
sulphite  and  glyceraldehjde.  With  phenjlhjdrazine  hydrochloride 
and  sodium  acetate  the  solution  yields  coloured  precipitates,  some  of 
which  dissolve  in  potash,  whilst  the  others  are  insoluble  and  have  not 
yet  been  obtained  pure.  The  hydrazine-derivative  soluble  in  alkalis 
is  recrystallised  from  benzene  and  afterwards  from  dilute  alcohol.  It 
then  has  a  constant  melting  point. 

The  products  of  the  oxidation  of  glycerol  by  platinum-black  fer- 
ment in  contact  with  beer  yeast,  and  yield  carbonic  anhydride  and 
ethyl  alcohol.  Fermentation  is  slow  owing  to  the  presence  of  a  large 
quantity  of  unaltered  glycerol,  and  is  never  complete. 

The  formation  of  hydrazine-derivatives  soluble  in  alkalis,  and  the 
small  quantity  of  carbonic  anhydride  evolved,  compared  with  the 
reducing  power  of  the  product,  indicate  the  formation  of  an  aldehydic 
acid.  Other  oxidising  agents,  such  as  chromic  acid,  chlorine,  bromine, 
or  sunlight  convert  glycerol  into  substances  having  great  reducing 
power. 

Erythrol  in  contact  with  platinum-black  is  oxidised  more  slowly 
than  glycerol,  but  seems  to  yield  products  which  have  a  strong  re- 
ducing power,  and  are  fermented  by  yeast. 

The  author  refers  to  a  paper  by  Fisher  a-nd  Tafel  (this  vol.,  p.  651) 
on  azones  derived  from  the  products  of  oxidation  of  glycerol  and 
erythrol.  C.  H.  B. 

Alkyl  Hypochlorites  from  Isonitroso-compounds.  By  R. 
MoHLAU  and  C.  Hoffmann  (Ber.,  20, 1504 — 1507). — When  an  aqueous 
solution  of  hydroxy lamine  is  treated  with  hypochlorous  acid  (equal 
mols.),  a  reaction  takes  place  with  formation  of  nitrogen,  chlorine, 
and  water. 

Acetoxime  hypochlorite,  NOCl  '.  CMcj,  is  obtained  by  adding  a  solu- 
tion of  hypochlorous  acid  (prepared  by  saturating  a  cold  10  per  cent, 
solution  of  soda)  to  a  saturated  aqueous  solution  of  acetoxime  kept 
cold  with  ice.  An  excess  of  hypochlorous  acid  must  be  used,  and  the 
whole  well  shaken  until  the  blue  colour  at  first  produced  disappears. 
The  ether  is  then  separated,  washed  with  water,  and  dried  with  cal- 
cium chloride.  It  is  a  mobile  liquid  of  an  agreeable  odour,  sparingly 
soluble  in  water,  readily  in  alcohol  and  ether.  When  cooled  by  means 
of  ether  and  carbonic  anhydride,  it  solidifies  to  colourless  prisms.  It 
distils  with  steam.  When  suddenly  heated  it  explodes,  but  when 
carefully  heated,  boils  at  134'^  (uucorr.)  with  partial  decomposition. 

Acetaldoxime  hypochlorite,  NOCl  !  CHMe,  is  prepared  in  a  manner 
similar  to  the  above  compound.  It  is  a  colourless  liquid  having  a 
powerful  odour  ;  it  decomposes  very  readily,  giving  off  hydrogen 
chloride,  and  could  not  be  analysed.     It  explodes  when  heated. 

N.  H.  M. 

Capraldoxime  and  Methylhexylacetoxime.  By  A.  B^hal 
{Bull.  Soc.  Chim.,  47,  163 — 165). — The  aldoxime  and  acetoxime  were 
prepared  from  the  capraldehyde  and  methyl  hexyl  ketone  respectively, 
which  were  shown  to  be  distinct  compounds  in  a  preceding  memoir 
(this  vol.,  p.  788).  The  compounds  obtained  are  very  similar  to  one 
another  in  appearance,  being  oleaginous  liquids  which  do  not  yield 
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crystals  when  cooled  with  ice  and  salt;  they  have  an  aromatic  odonr 
and  are  lighter  than  water  in  which  they  are  insoluble ;  they  dissolve 
readily,  however,  in  alcohol  and  ether.     The  aldoxime  boils  at  121"  to    i 
123°,  and  the  acetoxime  at  from  116°  to  117°.  A.  P.        | 

Synthetic  Acetic  Acid  and  its  Derivatives.      By  L.   Henry  i 

(Gompt.  rend.,  104,  1278 — 1281). — Synthetic  acetic  acid  from  aceto-  j 

nitrile  has  never  been  examined  and  compared  with  acetic  acid  pi'o-  ! 
duced  in  the  ordinary  way. 

Acetonitrile  was  prepared  by  the  action  of  methyl  iodide  on  potas-  ; 

sium   cyanide,  and   was  converted  into  acetic  acid  by  mixing  with  i 

2*6  parts  of  hydrochloric  acid  of  40  per  cent,  in  a  well-cooled  flask.  ! 

When  the  reaction  ceases  the  liquid  is  heated  on  a  water-bath  for  \ 

several   hours,  the   acid    distilled  off,  converted  into   the   anhydrous  -^ 
sodium  salt,  and  decomposed  by  dry  hydrogen  chloride. 

The  acid  thus  obtained  was  carefully  compared  with  acetic  acid 

produced  by  fermentation  and  by  the  destructive  distillation  of  wood.  '\ 

It  was  converted  into  monochloracetic  acid,  ethyl  acetate,  and  acet-  : 

amide,  and  a  portion  of  the  monochlor-derivative  was  converted  into  \ 

malonic  acid  by  Kolbe  and  Muller's  method.  j 

Synthetic  acetic  acid    and   its  derivatives  are  identical   in   every  ; 

respect  with  the  corresponding  compounds  prepared  in  the  ordinary  : 

way,  and  hence  they  may  be  used  in  the  preparation  of  the  /3,  7,  and  i 

t>  monosubstitution-derivatives  of  methane  (this  vol.,  p.  711).  1 

C.  H.  B.  ] 

Cyanacetic  Acid,     By  L.  Henry  (Gompt  rend.,  104, 1618—1621).  ! 

■ — The  hydrogen  in  the  CHg-group  in  malonitrile  can  be  replaced  by  i 

metals,  notably  by   silver,  and  the  hydrogen  in  hydrocyanic  acid  is  ; 

distinctly  basic.     It  was  therefore  to  be  expected  that  the  hydrogen  j 

in  the  CH2-group  in  cyanacetic  acid,  united  as  it  is  with  a  cyanogen-  i 
group  and  a  carboxyl-group,  would  likewise  be   basic.     Experiment 

confirms  this  conclusion.  : 

A  solution  of  ethyl  cyanacetate  in  ether  is  rapidly  and  energetically  i 

decomposed  by  sodium,  with  evolution  of  hydrogen  and  separation  of  \ 

a   white,  pulverulent    substance    insoluble    in  ether.     This  product,  \ 

ethyl  cyanosodacetate,  is  a  very   light,  very  hygroscopic,  and  easily  j 

fusible  solid,  which  reacts  readily  with  haloid  ethers,  forming  liquids  ' 
which  have  a  more  agreeable  odour  than  that  of  cyanacetic  acid,  and 

are  insoluble  in,  and  heavier  than,  water.      The  following  compounds  ; 
were  obtained  in  this  way  : — Ethyl  methylcyanacetate,  which  boils  at 

194°,    vapour-density   4*34;     ethyl    ethylcyanacetate,    which    boils    at  j 

204—205° ;  and  ethyl  allylcyanacetate,  which  boils  at  215—220°  I 

Ethyl  cyanacetate  is  rapidly  decomposed  by  aqueous  ammonia,  and  j 

if  the  solution  is  allowed  to  evaporate  spontaneously,  crystals  of  cyan-  j 
acetamide  separate.     The    alkyl-derivatives  just  described  are  only 
very  slowly  attacked  by  ammonia.     Gyanacetamide,  CN'CHg'CONHa, 

crystallises  from  alcohol  in  small  needles,  which  melt  at  118°;  ethyl-  ' 

cyanacetamide,  CN'CHEt'CONHa,  forms  small,  nacreous  plates  which  1 

melt  at  113".  | 

Ethyl  cyanosodacetate  readily  reacts  with  carbonic  chloride,  yield-  j 

ing  a  crystalline  product,  CN-CH(COOEt)i.  \ 
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The  alkyl-derivatives  are  very  readily  obtained  by  Conrad  and 
Limpach's  metbod,  that  is,  by  the  action  of  the  corresponding  alkyl- 
iodides  on  the  product  of  the  action  of  an  alcoholic  solution  of  sodium 
ethoxide  on  ethyl  cyanacetate. 

The  hydrogen  of  the  CHa-group  is  very  readily  replaced  by  chlorine 
and  bromine.  The  chlorine-derivative,  CN'CHCl'COOEt,  is  a  colour- 
less liquid  which  has  a  pungent  odour  like  that  of  chloropicrin,  and 
boils  at  about  190°  ;  vapour-density  5"  11. 

Pure  cyanacetic  acid  is  readily  obtained  in  well-defined,  white 
crystals  which  melt  at  65 — 66°^  and  not  at  55°  as  stated  by  Van 
t'Hoff.  C.  H.  B. 

Ethyl  Cyanacetate.  By  A.  Haller  (Gompt.  rend.,  104,  1626 — 
1627). — When  a  solution  of  ethyl  cyanacetate  in  its  own  volume  of 
absolute  alcohol  is  treated  with  the  theoretical  quantity  of  sodium 
ethoxide,  it  yields  a  crystalline  magma  of  ethyl  cyanosodacetate, 
CN'CHNa'COOEt,  which  is  dried  on  porous  plates  and  then  over 
sulphuric  acid  in  a  vacuum.  This  compound  forms  white  crystals 
almost  insoluble  in  alcohol,  but  soluble  in  water,  by  which  it  is 
decomposed.  When  exposed  to  air  it  absorbs  water  and  carbonic 
anhydride. 

If  the  alcohol  is  present  in  sufficient  quantity  to  keep  the  sodium- 
derivative  in  solution,  the  corresponding  derivatives  of  the  other 
metals  can  be  obtained  by  double  decomposition,  but  have  not  yet 
been  analysed.  The  silver-derivative  is  yellow,  but  rapidly  becomes 
brown  when  exposed  to  light,  and  black  when  boiled  with  water ;  the 
copper- derivative  is  greenish -blue,  and  becomes  grey  when  heated 
with  water;  the  zinc-derivative  is  white. 

When  an  alcoholic  solution  of  ethyl  cyanosodacetate  is  treated  with 
ethyl  iodide,  it  yields  a  product  which  boils  at  210 — 215°  ;  with  an 
ethereal  solution  of  acetic  chloride  it  yields  ethyl  cyanacetoacetate, 
identical  with  the  product  obtained  by  the  author  and  Held  by  the 
action  of  cyanogen  chloride  on  ethyl  acetosodacetate.  C.  H.  B. 

a-Methylamidovaleric  Acid.  By  A.  Menozzi  and  C.  Belloni 
{Gazzetta,  17,  116 — 119). Methylamidovaleric  acid, 

CH2Me-CH2-CH(NHMe)-COOH, 

a  homologue  of  sarcosine,  is  formed  by  warming  a  mixture  of  butalde- 
hyde  and  hydrocyanic  acid  in  molecular  proportion,  then  adding  the 
required  quantity  of  methylamine;  the  nitrile  thus  obtained  is  then 
saponified.  The  acid  crystallises  in  long,  glistening  needles  very 
soluble  in  water ;  it  sublimes  slightly  at  110°,  more  completely 
at  160°.  The  salts  are  very  soluble  in  water  and  alcohol.  The  nitrate 
and  sulphate  crystallise  in  needles,  the  sulphate  in  prisms ;  the  copper 
salt,  Cu(C6Hi3N02),,2H20,  in  violet-blue  prisms.  V.  H.  V. 

Substituted  Crotonic  Acids.  By  W.  Autenrieth  (J5er.,  20, 
1531 — 1533). — Escales  and  Baumann  (Abstr.,  1886,  879)  obtained  a 
thiophenylcrotouic  acid  melting  at  176 — 177°  from  ethyl  y3-dithio- 
phenylbutyrate.     The  same  acid  can  be  obtained  from  chlororotoQic 
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acid,  melting  at  59°,  by  the  action  of  sodium  phenylmercaptide.  The 
chlorocrotonic  acid  melting  at  94°  yields  an  isomeric  thiophenylcro- 
tonio  acid  which  melts  at  158°  with  evolution  of  carbonic  anhydride. 
It  is  much  more  soluble  in  alcohol  than  the  isomeride  of  higher  melt- 
ing point,  and  the  barium  salt  crystallises  with  1  mol.  H2O.  The  two 
thioethylcro tonic  acids  corresponding  to  the  thiophenylcrotonic  acids 
melt  at  91 — 92°  (from  chlorocrotonic  acid  melting  at  59")  and  113 — 
115°  respectively.  N.  H.  M. 

Croton  Oil.  By  Kobert  (Chem.  Zeit,  11,  416).— Senier  found 
that  English  pressed  croton  oil  dissolved  or  was  miscible  with  alcohol 
in  any  proportion  not  exceeding  the  volume  of  the  oil  employed,  but 
that  if  an  excess  of  alcohol  was  used,  some  of  the  oil  was  rendered 
insoluble.  By  this  means  he  separated  croton  oil  into  two  distinct 
parts  possessing  different  physiological  properties,  the  part  soluble 
in  alcohol  possessing  the  well-known  vesicating  but  no  purgative  pro- 
perty, whilst  the  insoluble  portion  was  found  to  possess  the  purgative 
but  not  the  vesicating  property  (Abstr.,  1884,  909,  947). 

This  separation  by  means  of  alcohol,  the  present  author  contends,  is 
incorrect.  The  chief  element  in  the  solubility  is  the  age  of  the  oil, 
and  there  are,  moreover,  some  kinds  of  croton  oil  soluble  in  every 
proportion  of  alcohol. 

He  further  states  that  the  purgative  and  vesicating  properties  of 
croton  oil  are  due  solely  to  the  presence  of  crotonolic  acid  which 
exists  free  and  combined  as  a  glyceride  in  all  croton  oils.  A  process 
is  given  for  the  preparation  of  the  pure  acid  from  croton  oil. 

J.  P.  L. 

Acids  from  Drying  Oils.  By  K.  Hazura  and  A.  Friedrich 
(Monatsh.  Chem.,  8,  156 — 164;  compare  this  vol.,  p.  359). — When  the 
acids  from  poppy  and  nut  oils  (30  grams)  are  saponified  with  SGc.c.  of 
a  solution  of  potassium  hydroxide  (sp.  gr.  =  127),  the  product  dis- 
solved in  3  litres  of  water,  and  oxidised  with  a  solution  of  potassium 
permanganate  (30  grams)  in  water  (3  litres),  they  both  yield  4  to  5 
grams  of  sativic  acid,  C,8H3202(OH)4,  melting  at  161 — 162°.  When 
the  two  acids  are  treated  with  bromine  they  yield  the  same  bro mo- 
derivatives  as  does  the  acid  from  hemp  oil :  a  compound  meltino^  at 
175°,  and  the  compound  CieH32Br402  melting  at  112 — 115°.  Sativic 
acid  is  also  formed  when  linoleic  acid  is  oxidised  in  dilute  solution  ; 
when  a  more  concentrated  solution  is  oxidised,  sativic  acid  and  linusic 
arid,  CisH^eOg,  are  formed.  The  latter  crystallises,  from  water  in 
microscopic  needles  melting  at  203° ;  it  is  a  monobasic  acid.  The 
acetyl-derivative,  Ci8H3oO.XOAc)6,  is  a  thick,  yellow  oil.  When  linoleic 
acid  in  concentrated  alkaline  solution  is  oxidised  with  finely-powdered 
potassium  permanganate,  azelaic  acid,  C9H16O4,  is  formed.  Bromine 
acts  on  linoleic  acid  with  formation  of  a  compound,  Ci8H3oBr602,  iden- 
tical with  the  tetrabromide  of  the  dibromo-acid  from  hemp  oil. 

The  authors  think  it  probable  that  linoleic  acid  contains  an  un- 
saturated acid  of  the  series  C«H2w_602,  which  yields  linusic  acid  when 
oxidised.  The  presence  of  such  an  acid  would  also  account  for  the 
fact  that  linoleic  acid  dries  more  readily  than  the  others. 

N.  H.  M. 
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Acid  from  Hemp-seed  Oil.  Bj  K.  Hazura  (Monafsh.  Chem.,  8, 
147 — 155). — The  tetrabromide  of  the  acid  from  hemp-seed  oil, 
Ci8H32Br402,  is  formed  together  with  the  tetrabromide  of  the  dibromo- 
acid,  CisHsoBrgOe,  when  50  grams  of  the  acid  dissolved  in  glacial  acetic 
acid  is  treated  with  21  grams  of  bromine.  It  crystallises  in  white, 
lustrous  plates  which  melt  at  114 — 115°,  and  dissolve  readily  in  glacial 
acetic  acid,  chloroform,  benzene,  ether,  and  alcohol  ;  it  is  insoluble  in 
water.  The  salts,  with  the  exception  of  the  alkali  salts,  are  insoluble  in 
water  and  in  ether.  The  compound  Ci8H3oBr602  is  white,  melts  at 
1  77°,  is  very  sparingly  soluble  in  alcohol,  glacial  acetic  acid,  benzene, 
&c.,  insoluble  in  water.  When  the  acid  Ci8H32Br402  is  reduced  with 
tin  and  hydrochloric  acid,  the  bromine  is  eliminated  but  not  replaced 
by  hydrogen.  These  results  point  to  the  formula  C18H32O2  for  the 
acid  from  hemp  oil.  Sativic  acid  is  shown  to  be  tetrahijdroxn stearic 
acid,  Ci8H3202(OH)4.  Tetracetylsativic  acid,  Ci8H3202(OAc)4,  prepared 
by  boiling  sativic  acid  with  acetic  anhydride,  forms  a  light-yellow  oil 
insoluble  in  water,  soluble  in  alcohol,  ether,  light  petroleum,  &c. 

N.  H.  M. 

Ethyl  Cyanacetoacetate.  By  A.  Haller  and  A.  Held  {Compt. 
rend.,  104,  1627 — 1629). — The  ethyl  cyanacetoacetate  obtained  by 
James  (Trans.,  1887,  287)  by  the  action  of  potassium  cyanide  on  ethyl 
chloracetoacetate  is  identical  with  the  compound  obtained  by  the 
authors  (Abstr.,  1882,  1280)  by  the  action  of  cyanogen  chloride  on 
ethyl  acetosodacetate.  The  formation  of  this  compound  from  ethyl 
chloracetoacetate  shows  that  the  latter  has  the  constitution 

CHAcCl-COOEt, 

and  not  CHaCl-CO'CHa-COOEt,  as  supposed  by  James. 

A  much  higher  yield  can  be  obtained  by  James's  method  than  is 
stated  in  his  paper.  C.  H.  B. 

Preparation  of  Levulinic  Acid.  By  P.  Rischbieth  (Ber.,  20, 
1773 — 1775). — The  following  method  is  recommended  as  avoiding  the 
use  of  the  large  quantities  of  ether  required  in  the  usual  process. 
3  kilos,  of  powdered  potato-starch  are  added  to  3  litres  of  hydro- 
chloric acid  of  sp.  gr.  1*1,  contained  in  a  pan  on  the  water-bath,  the 
mixture  being  constantly  stirred  until  all  is  dissolved  to  a  thin  syrup. 
This  is  then  transferred  to  two  capacious  flasks  provided  with  reflux 
tubes,  and  heated  for  20  hours  in  a  vigorously  boiling  water-bath. 
The  magma  obtained  is  pressed  in  order  to  separate  humous  substances, 
and  the  liquid  is  again  heated  for  some  hours  on  the  water-bath  in  a 
flask  connected  to  a  water-pump,  when  water,  hydrochloric  acid,  ani 
formic  acid  distil.  The  residual  syrup  (consisting  mainly  of  levulinic 
acid)  is  then  transferred  to  a  capacious  fractioning  flask,  and  heated 
in  an  oil-bath  under  reduced  pressure,  when  nearly  pure  levulinic 
acid  passes  over  at  185 — 150°  under  60  mm.  pressure.  The  distillate 
solidities  completely,  either  spontaneously  or  when  a  fragment  of 
crystallised  levulinic  acid  is  added.  The  acid  is  further  puritied,  with 
but  slight  loss,  by  redistillation  in  a  vacuum.  The  yields  is  13  to  14 
per  cent,  of  the  starch  employed.  A.  J.  G. 
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Salts  of  Lsevulinic  Acid.  By  J.  Block  and  B.  Tollens  (Annalen, 
238,  SOI— S02).— Barium  IcevuUnate,  (C5H703)2Ba  +  2H2O,  is  slowly 
deposited  from  concentrated  solutions  in  needle-shaped  crystals,  freely 
soluble  in  water.  Strontium  IcevuUnate,  (C5H703)2Sr  -f  2H2O,  crystal- 
lises in  prisms.     It  is  also  freely  soluble  in  water.  W.  C.  W. 

Propylxanthic  Acid.  By  A.  Scala  (Gazzetta,  17,  78 — 82). — 
Potassium  propyl  xanthate,  SK*CS*OPr,  crystallises  in  yellow,  silky 
needles,  very  soluble  in  water,  sparingly  soluble  in  alcohol  and  ether. 
Its  copper  salt  is  an  orange-yellow,  the  silver  salt  a  pale  yellow,  the 
lead  and  mercury  salts  white  precipitates.  On  adding  hydrochloric 
acid  to  a  solution  of  the  potassium  salt,  the  free  acid  separates  as  a 
pale  yellow,  insoluble  oil,  rapidly  decomposing  into  its  constituents. 
PropyldioxytJiiocarhonate,  0Pr*CS*S2*CS*0Pr,  prepared  from  iodine  and 
potassium  propyl  xanthate,  is  a  pale  yellow  oil  of  peculiar  odour.  With 
alcoholic  ammonia  it  yields  a  crystalline  precipitate,  probably  the 
amide  of  the  acid.  Methyl  propyl  xanthate,  SMe*CS-OPr,  is  a  pale 
yellow  oil  of  a  nauseous,  garlic-like  odour,  boiling  at  202 — 208*5°  ;  the 
ethyl  salt,  of  similar  appearance  and  odour  even  more  disagreeable, 
boils  at  215*6 — 217*6°.  Determinations  of  the  vapour-densities  of 
these  compounds  are  given.  V.  H.  V. 

Potassium  Manganic  Oxalate.  By  P.  Kehrmann  (Ber.,  20, 
1594 — 1596). — Potassium  manganic  oxalate,  K6Mno( 0^04)6  +  6H2O,  is 
always  obtained  as  an  intermediate  product  when  solutions  of  potas- 
sium permanganate  are  reduced  with  oxalic  acid  in  the  cold,  but  in 
the  presence  of  an  excess  of  oxalic  acid  the  reduction  goes  farther, 
and  the  method  is  unsuitable  for  the  isolation  of  the  compound.  It 
can,  however,  be  separated  if  the  calculated  quantities  of  finely 
powdered  hydrogen  potassium  oxalate  and  oxalic  acid  are  gradually 
added  to  a  mixture  of  manganic  hydroxide  and  snow  or  finely 
powdered  ice,  and  the  deep  purple- red  solution,  after  rapid  filtration, 
is  mixed  with  alcohol  until  crystallisation  commences,  and  then 
allowed  to  remain  for  1  to  2  hours  in  a  mixture  of  ice  and  salt.  It 
crystallises  in  almost  black,  monoclinic  prisms,  transmitting  light  of 
a  red  colour  at  the  edges,  and  is  isomorphous  with  the  corresponding 
iron  salt ;  the  two  compounds  show  the  same  habitus,  and  when 
mixed  in  suitable  proportions  give  mixed  crystals  on  the  addition 
of  alcohol  to  the  saturated  aqueous  solution.  The  salt  is  tolerably 
stable  at  the  ordinary  temperature  and  in  the  absence  of  light,  but 
sunlight  and  heat  decompose  it  with  the  evolution  of  carbonic  anhy- 
dride. In  water  just  slightly  warm  the  salt  dissolves  at  first  without 
alteration,  but  soon  decomposes  with  the  evolution  of  much  carbonic 
anhydride.  The  barium  salt  is  obtained  in  dark  red,  sparingly  soluble 
scales  on  the  addition  of  barium  chloride  to  a  cold  solution  of  the 
potassium  salt.  W.  P.  W. 

Addition  of  Ethyl  Malonate  to  Compounds  containing 
Doubly-linked  Carbon-atoms.  By  L.  Clatsen  {J.  pr.  Ghem.  [2], 
35,  413 — 415.) — A.  Michael  has  described  as  a  new  reaction  the 
addition  of  ethyl  malonate  or  ethyl  acetoacetate  to  substances  with 
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donblj-linked  carbon-atoms  (this  vol.,  p.  672).  It  is  pointed  ont  that 
the  action  of  the  aldehydes  on  ethyl  malonate  and  ethyl  acetoacetate, 
described  by  Komnenos  and  Claisen,  Perkin,  Junr.,  and  by  Hantzsch,  is 
exactly  similar,  the  first  product  of  the  action  being  a  non-saturated 
compound,  which  then  again  enters  into  reaction  exactly  as  described 
by  Michael  (compare  Abstr.,  1884,  422,  443,  444,  445).  H.  B. 

a-Amidoisosuccinic  Acid.  By  G.  Koerner  and  A.  Menozzi 
(Gazzetta,  17,  104 — 109). — oc-Amidoisosuccinic  or  a-isoaspartic  acid, 
NH2*CMe(COOH)2,  is  formed  on  warming  a  mixture  of  pyruvic  and 
hydrocyanic  acids  under  pressure  ;  the  product  is  treated  with  alcoholic 
ammonia,  the  nitrite  formed  is  best  saponified  by  barium,  hydrate,  and 
the  barium  salt  decomposed  by  sulphuric  acid.  The  free  acid  crystal- 
lises in  transparent  prisms,  readily  decomposed,  when  heated  at  100°, 
into  a-alanine  and  carbonic  anhydride.  In  conformity  with  the 
hypothesis  of  Van  t'Hoff,  the  acid  is  optically  inactive.  The  salts  of  the 
alkali  and  alkaline  earth  metals  crystallise  in  needles,  soluble  in  cold, 
more  so  in  hot  water ;  the  copper  salt  forms  sparingly  soluble,  blue 
needles,  and  the  silver  salt  a  white,  flocculent  precipitate.  The  hydro- 
chloride, sulphate,  and  nitrate  crystallise  in  transparent  prisms. 

Y.  H.  V. 

Butyl  Sebacate.  By  G.  Geheing  (Compt.  rend.,  104, 1289—1290). 
Butyl  sebacate  is  obtained  by  the  action  of  hydrogen  chloride  on  a 
mixture  of  normal  butyl  alcohol  and  sebacic  acid  heated  at  150°.  It 
is  a  colourless  liquid,  with  an  agreeable,  aromatic  odour  and  a  burning 
taste.  It  is  insoluble  in  water ;  is  miscible  with  alcohol  in  all  propor- 
tions, and  somewhat  less  miscible  with  ether;  sp.  gr.  at  0°  =  0"9417  ; 
at  15°  =  0-9329.  It  boils  at  344—345°  without  decomposition. 
Small  quantities  on  a  glass  rod  burn  with  a  flame  with  a  deep  blue 
centre,  but  the  liquid  cannot  be  ignited  on  the  surface  by  a  Bunseri 
burner. 

Butyl  sebacate  is  decomposed  by  sulphuric  acid  in  the  cold,  with 
evolution  of  sulphurous  anhydride.  With  ammonia  it  yields  white 
microscopic  needles  of  sebacamide,  C8lIio( 00^112)2,  and  when  treated 
with    chlorine   in   sunlight    a   solid    is    formed,    which    is    probably 

CioHi604(C4C]9)2.  C    H.    B. 

Perchloramyl  Perchlorosebacate  and  Perchlorobutyl  Per- 
chlorosebacate.  By  G.  Gehiung  (Compt.  rend.,  104, 1624 — 1625). — 
When  dry  chlorine  is  passed  into  a  flask  containing  isoamyl  sebacate 
exposed  to  sunlight,  the  chlorine  is  somewhat  rapidly  absorbed  with 
considerable  development  of  heat.  When  the  energy  of  the  reaction 
diminishes  the  flask  is  gradually  heated,  the  temperature  being  even- 
tually raised  to  230°.  The  substance  becomes  solid,  but  continues  to 
absorb  chlorine,  and  again  becomes  liquid.  After  about  four  days, 
long,  white  needles  separate,  and  these  are  removed  from  time  to  time 
and  dried  over  lime  and  sulphuric  acid  in  a  vacuum.  They  are  purified 
by  sublimation  and  washing  with  water  and  alcohol.  The  compound 
thus  obtained  is  perchloramyl  perchlorsebacate,  (C5Clii)2CioCli604.  It 
forms  long,  semitransparent,  rhombic  prisms,  which  melt  at  179°, 
sublime   readily,   and   when   exposed   to    moist   air   become   yellow, 
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resinous,  and  acid,  and  eventually  volatilise.  It  has  an  aromatic 
smell,  but  no  taste,  is  of  a  waxy  consistency  and  cannot  be  pow- 
dered. It  is  heavier  than  water,  and  is  volatile  in  water  vapour. 
It  will  not  dissolve  in  water,  but  is  slightly  soluble  in  alcohol  and  very 
soluble  in  ether,  chloroform,  benzene,  light  petroleum,  and  tereben- 
thene. 

Perchlorohufyl  perchlorosebacate,  (C4Cl9)2CioCli604,  is  obtained  in  a 
similar  manner,  but  the  action  is  still  more  rapid.  It  forms  snow- 
white,  hexagonal  prisms,  which  melt  at  172°  and  boil  at  200°.  Its 
other  properties  resemble  those  of  the  preceding  compound,  but  after 
washing  with  much  water  it  becomes  bard  and  brittle. 

C.  H.  B. 

Reciprocal  Transformation  of  the  Optically  Active  Aspara- 
gines.  By  A.  Piutti  (Gazzetta,  17,  126 — 128). — The  inactive  aspartic 
acid,  when  converted  into  the  ethereal  salt,  and  then  heated  with 
alcoholic  ammonia,  yields  a  crystalline  mixture  of  the  optically  active 
asparagines.  The  transformation  is  somewhat  similar  to  that  effected 
by  Jungfleisch  in  the  case  of  tartaric  acid.  The  monethyl  aspartate  is 
best  obtained  by  decomposing  the  copper  salt  with  hydrogen  sulphide  ; 
it  crystallises  in  micaceous  laminae,  melting  at  200°  with  decomposi- 
tion, y.  H.  Y. 

Alkyl-compounds  of  Bismuth.  By  A.  Marquardt  (Ber.,  20, 
1516 — 1523.  Compare  Michaelis  and  Michaelis  and  Polis,  this  vol., 
p.  368). — These  compounds  are  prepared  by  adding  an  ethereal 
solution  of  bismuth  bromide  (2  mols.)  to  a  solution  of  zinc  alkyl  in 
ether.  The  ether  is  afterwards  distilled  oflP  in  a  current  of  carbonic 
anhydride,  and  the  residue  treated  with  aqueous  soda  in  an  atmo- 
sphere of  hydrogen  when  the  bismuth  alkyl  separates. 

TrimethylbismufJiine,  BiMcg,  is  a  clear,  mobile,  strongly  refractive 
liquid,  having  a  very  disagreeable,  irritating  odour,  sp.  gr.  =  2'80  at 
18°.  It  fumes  in  air  but  does  not  inflame.  It  boils  at  110°,  dissolves 
readily  in  ether,  alcohol,  glacial  acetic  acid,  and  light  petroleum  ;  it  is 
insoluble  in  water.  When  heated  in  air  it  explodes  violently.  It 
distils  readily  with  steam,  but  decomposes  when  long  in  contact  with 
water.  Strong  hydrochloric  acid  decomposes  it  with  formation  of 
bismuth  chloride  and  methane. 

Dimethylbismuthine  chloride,  BiMegCl,  separates  in  flakes  when 
chlorine  is  passed  through  a  solution  of  trimethylbismuthine  in  light 
petroleum,  kept  cold  by  means  of  ice  and  salt,  and  is  purified  by 
washing  with  a  mixture  of  alcohol  and  much  ether.  It  melts  at  116° 
and  dissolves  readily  in  alcohol ;  it  is  insoluble  in  ether. 

Dimetliylhismutliine  bromide,  BiMcaBr,  forms  a  white  powder,  readily 
soluble  in  alcohol,  insoluble  in  ether.     It  inflames  when  warmed. 

Meihylbismuthine  dichloride,  BiMeCla,  is  obtained  by  the  action  of 
trimethylbismuthine  on  bismuth  chloride  dissolved  in  glacial  acetic 
acid.  It  separates  in  yellowish-white  plates,  melts  at  242°,  and  dissolves 
sparingly  in  alcohol  and  glacial  noetic  acid,  and  is  insoluble  in  ether. 

Afethylhismufhine  dibromide,  BiMeBr2,  forms  a  yellow  powder  melt- 
ing at  214°;  it  is  insoluble  in  ether,  sparingly  soluble  in  alcohol, 
benzene,  &c.     The  diiodide,  BiMelz,  is  prepared  by  heating  methyl 
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iodide  and  trimetliylbismntliine  at  200°,  and  forms  lustrous,  brick-red 
crystals,  rather  readily  soluble  in  alcohol.  It  becomes  black  when 
exposed  to  light,  and  melts  at  225°  with  decomposition. 

DiethylbismutJiine  bromide,  BiEtoBr,  is  a  powder ;  it  inflames  in 
air.  The  chloride,  BiEtCla  (Diinhaupt,  Annalen,  92,  371),  and  the 
bromide,  BiEtBrj,  were  prepared  in  like  manner  to  the  methyl-com- 
pounds.    The  iodide,  BiEtlj,  forms  lustrous,  bright-red  crystals. 

Methylbismuthine  oxide,  BiMeO,  is  obtained  by  treating  with  am- 
monia the  zinco-bromide  of  bismuth  methyl  bromide  dissolved  in 
alcohol.  It  inflames  when  warmed,  dissolves  readily  in  aqueous  soda, 
•and  is  insoluble  in  water. 

Bimethylbisrmithine  hydroxide,  BiMeg'OH,  is  formed  when  bismuth 
methyl  bromide  is  treated  with  water.  It  is  inflammable.  Water 
decomposes  it  slowly.  When  heated  with  methyl  iodide  at  100°, 
bismuth  monomethyl  iodide  is  formed.  N.  H.  M. 

Furfuran-derivatives.  By  G.  Nuth  {Ber.,  20,  1332—1338).— 
Hantzsch  described  (Abstr.,  1886,  707)  the  formation  of  complex 
furfuran-derivatives  by  the  action  of  sodium  phenoxides  on  ethyl 
chloracetoacetate,  and  of  sulphuric  acid  on  the  resulting  compound. 
The  author  has  employed  substituted  phenols  in  analogous  reactions. 

Ethyl       paranitromethylcumarilate,       N02*C6H3<[pn4,  ^C'COOEt, 

formed  from  paranitrophenol  and  ethyl  chloracetoacetate,  crystallises 
in  white  needles,  is  soluble  in  ether  and  the  usual  solvents,  and  melts 
at  74°.  The  free  acid  forms  yellow  needles,  moderately  soluble  in 
boiling  water,  ether,  and  alcohol ;  it  melts  at  178°.  Its  salts  are 
sparingly  soluble ;  the  lead,  mercury,  cobalt,  copper,  and  silver  salts 
were  prepared.  The  above  reaction  only  took  place  when  the  consti- 
tuents were  heated  together  in  an  anhydrous  condition.  Metanitro- 
phenol  appears  to  act  in  a  similar  way,  but  the  yield  was  very  small. 
The  ortho-compound  gave  very  unsatisfactory  results.  Methyl 
salicylate  yielded  no  furfu  ran -derivative. 

Quinol     yielded      ethyl     parabenzodimethyldifur/urandicarboxylate, 

CeHil  pTi|  ^C'COOEt  jg.      This   substance   crystallises   in    greenish, 

glistening  scales,  very  sparingly  soluble  in  the  usual  solvents,  in- 
soluble in  cold  alkalis;  it  melts  at  150°.  The  free  acid  forms  a 
yellowish-green,  amorphous  mass  containing  1  mol.  HjO,  which  it 
loses  at  110°.  The  alkaline  salts  are  soluble,  the  remainder  insoluble. 
When  distilled  with  lime,  the  potash  salt  yields  parabenzodimethyl- 

difurfuran,    CeHgl  p Jj~^CH  V.     This  crystallises  in  large,  glistening 

tables,  having  a  bluish  fluorescence.  It  is  soluble  in  alcohol,  ether, 
&c.,  and  melts  at  108°. 

Quinol  yields  only  the  above  difurfuran-derivative.  When  the 
monosodium-compound  of  quinol  is  used  instead  of  the  di-compound 
the  result  is  a  diminished  yield,  but  no  monofurfuran-derivative  is 
formed. 

Catechol  likewise  yields  only  ethyl  orthobenzodimethyldifurfiirandi- 
carboxylate.     This   crystallises  in  short,   white  prisms  and  melts  at 

3  h  2 
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155°.  The  free  acid  resembles  tliat  of  the  para-compound,  but  contains 
no  combined  water. 

The  para-componnds  when  warmed  with  strong  salphuric  acid 
give  the  intense  blue  coloration  characteristic  of  most  furfuran- 
derivatives,  but  the  ortho-compounds  give  a  green  coloration  which, 
on  stronger  heating,  changes  to  steel-blue. 

The  difurfuran  obtained  by  Hantzsch  from  resorcinol  (this  vol., 
p.  262)  melts  at  27°  and  not  at  17°  as  originally  given.         L.  T.  T. 

Normal  Propylthiophen-derivatives  :  Glyoxylic  Acids  of  the 
Thiophen  Series.  By  H.  Ruffi  {Ber.,  20,  1740— 1750).— It  was 
thought  that  it  might  be  possible  to  oxidise  propyl  thiophen  into  an 
acid  of  the  formula  C4SH3*CO*CO*COOH,  but  notwithstanding  many 
variations  in  the  method  of  working,  a-thiophenic  acid  was  always 
obtained. 

Bromopropylthiophen,  CiSHsBrPr^,  prepared  by  shaking  propyl- 
thiophen  with  bromine- water  (equimolecular  proportions),  is  a  colour- 
less oil  of  aromatic  odour  and  boils  at  189°.  The  dibromo-comipound, 
C4SHBr2Pr*,  is  prepared  in  a  similar  manner  ;  it  is  a  clear  yellow  oil  of 
agreeable  odour  a.nd  boils  at  248°.  A  tribromo-derivative  seemed 
also  to  be  formed  in  small  quantity  at  the  same  time,  but  attempts  to 
prepare  it  by  treating  dibromopropylthiophen  with  pure  bromine 
led  to  the  foj'mation  of  tetrabromothiophen.  lodopropyUhiophen, 
C4SH2lPr'',  was  also  prepared ;  it  is  a  yellow  oil  of  agreeable  odour 
which  volatilises  with  steam,  but  cannot  be  distilled  alone.  Binitro- 
propylth'ophen,  C4SH(N'02)2Pr'*,  is  prepared  by  drawing  the  vapours 
of  propylthiophen  through  fuming  nitric  acid  ;  it  is  a  yellow  oil  and 
can  be  distilled  with  steam. 

Propylthiophenic  acid,  C4SH2Pr"'COOH,  is  obtained  as  its  ethyl  salt 
by  heating  a  mixture  of  iodopropylthiophen  (20  grams),  ethyl  chloro- 
carbonate  (10  grams),  and  1  per  cent,  sodium  amalgam  (500  grams), 
and  distilling  the  product  with  steam,  when  the  ethyl  salt  passes  over 
as  an  oil.  The  free  acid  crystallises  in  slender  needles  or  lamellae  and 
melts  at  57°  (uncorr.). 

Acetopropylthienone,  C4H2SPr''*COMe,  is  prepared  by  heating  pro- 
pylthiophen dissolved  in  light  petroleum  with  acetic  chloride  and 
aluminium  chloride.  It  is  a  yellow  oil  of  fruity  odour  and  boils  at 
255°  (uncorr.).  The  'phenylhydrazide  is  crystalhne  and  melts  at  60°. 
The  oxime,  C4SIl2Pr'^*CMe  '.  NOH,  crystallises  in  slender  needles  and 
melts  at  55°. 

Propylthienylglyoxylic  acid,  C4SIl2Pr'^*CO*COOH,  is  obtained  by 
oxidising  acetopropylthienone  with  an  alkaline  solution  of  potassium 
permanganate  at  the  ordinary  temperature,  as  an  oil  which  gradually 
crystallises. 

OL-OL-Methylthienylglyoxylic  acid,  CiSHaMe'CO'COOH  [=2:5],  is 
prepared  by  acetylising  a-thiotolen  (obtained  from  levulinic  acid)  and 
oxidising  the  ketone  so  obtained.  It  melts  at  80°.  The  calcium  and 
barium  salts  were  prepared. 

cc-^-Methylthienijlglyoxylic  acid,  [=3:5?],  is  prepared  in  like 
manner  from  /3-thiotolen  (from  pyrotartaric  acid).  It  crystallises  in 
long  needles,  melts  at  142°  and  sublimes,  even  at  the  ordinary  tempera- 
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tare.  When  heated  with  hydroxyl amine  and  aqueous  potash  it  yields 
a  nitroso-acid,  C4SHoMe-C(N0H)'C00H,  which  crystallises  in  colour- 
less needles  and  melts  at  104°.  The  phenylhydrazide  melts  at  141°. 
The  acid  does  not  react  with  bromine. 

ex-x-Dimethylthienylglyoxylic  acid,  C4SHMeo*C0*C00H  [=  2:5:3], 
is  formed,  together  with  an  acid  melting  at  106°,  by  oxidising  aceto- 
thioxylen  (Messenger,  Abstr.,  1885,  1205).  It  is  obtained  as  an  oil 
which  gradually  solidifies. 

From  these  results  it  follows  that  the  acetylised  thiophens  when 
oxidised  first  yield  glyoxylic  acid,  and  this,  whether  or  no  the  carbon- 
atom  to  which  the  acetyl-group  is  attached  is  in  direct  union  with 
the  sulphur-atom.  A.  J.  G. 

Bye-products    of  the    Manufacture  of   Thiophen.     By    V. 

Meyer  and  K.  ISTeure  (Ber.,  20,  1756). — The  material  worked  on  was 
an  oil  boiling  above  220°  obtained  in  the  manufacture  of  thiophen  by 
distilling  succinic  acid  with  phosphorous  sulphide.  When  exposed  to 
cold,  the  greater  part  crystallised ;  the  crystals  proved  to  be  thio- 
succinic  anhydride.  Small  quantities  of  succinic  anhydride  were 
also  obtained.  The  liquid  portion  when  distilled  with  steam,  gave 
a  distillate  heavier  than  water,  most  of  which  was  soluble  in 
alkalis.  The  insoluble  portion  was  too  small  for  proper  investigation ; 
it  probably  contained  the  still  unknown  thienyl  sulphide.  The  sub- 
stance soluble  in  alkali  proved  to  be  thienyl  mercaptan,  and  as  a  con- 
siderable amount  was  obtained  further  investigation  of  its  derivatives 
was  made. 

The  acetate,  C4SH3*SAc,  is  a  colourless  oil  boiling  at  230—232°. 
Thieyiyl  disulphide,  82(048113)2,  obtained  by  the  spontaneous  evapora- 
tion in  contact  with  air  of  a  solution  of  the  mercaptan  in  concentrated 
alcoholic  ammonia,  crystallises  in  yellow,  lustrous  needles  and  melts  at 
55 — 56°.  The  silver  salt,  C4SH3'SAg,  is  obtained  as  a  yellow  precipi- 
tate on  adding  silver  nitrate  to  a  neutralised  solution  of  the  mer- 
captan. Methyl  thienyl  thioether,  C48H3*SMe,  is  obtained  by  the  action 
of  sodium  hydroxide  and  methyl  iodide  on  the  mercaptan;  it  is  a 
colourless  oil  and  boils  at  186°. 

If  thienyl  mercaptan  is  mixed  with  powdered  diazobenzenesulphonic 
acid  and  a  little  water  added,  the  liquid  boils  with  vigorous  evolution 
of  gas,  and  an  oil  soluble  in  ether  is  formed.  This  reaction,  which 
differs  very  essentially  from  that  of  phenyl  mercaptan,  could  not  be 
further  studied  from  want  of  material.  A.  J.  G. 

Formation  of  Croconic  Acid  from  Benzene-derivatives.  By 
R.  NiETZKi  (Ber.,  20,  1617 — 1620). — When  aqueous  potash  or  soda  is 
added  to  a  solution  of  an  alkaline  salt  of  rhodizonic  acid,  the  intense 
reddish-yellow  colour  changes  to  a  pale-yellow  and  is  not  restored  on 
neutralisation  with  an  acid,  whilst  the  resulting  solution  on  acidifica- 
tion with  acetic  acid  and  treatment  with  barium  chloride  remains 
clear,  and  only  begins  to  deposit  the  yellow  barium  croconate  after 
remaining  for  one  day.  The  intermediate  compound  thus  evidently 
formed  during  the  conversion  of  rhodizonic  into  croconic  acid  is 
obtained  as  a  flocculent,  orange-yellow  barium  salt  on  addition  of 
ammonia   to   the  acetic  acid  solution  after  treatment   with   barium 


806  ABSTRACTS   OF  CHEMICAL  PAPERS. 

chloride,  and  the  yield  is  equally  good  whether  the  operation  is  con- 
ducted in  air  or  hydrogen.  The  new  barium  salt  is  identical  with  the 
barium  salt  of  croconic  acid  hydride  (Abstr.,  1886,  449),  but  on 
analysis  gives  figures  which  agree  better  with  the  formula  CsH^OsBa 
-|-  2H2O  than  that  previously  assigned  to  the  compound.  Croconic 
acid  hydride,  CJliO^,  most  probably  has  the  formula 

<CO-C(ol!>CH(OH), 

and  adopting  the  suggestion  thrown  out  by  Zincke  (Ber.,  20,  1267, 
footnote),  the  author  considers   that  rhodizonic  acid  first  yields   a 

labile    hydroxy-acid,   <[qq,q)qtt<  ^C(OH)*COOH,    which   at   once 

breaks  up  into  carbonic  anhydride  and  croconic  acid  hydride. 

W.  P.  W. 
The  Halogen  Carriers  in  the  Natural  Groups  of  the  Ele- 
ments. By  C.  WiLLGERODT  (/.  pr.  Chem.  [2],  35,  391—400).— 
Benzene  was  treated  with  chlorine  in  the  dark  and  in  presence  of  the 
various  substances  examined,  the  alteration  in  weight  noticed,  and 
the  product  then  subjected  to  fractional  distillation.  Yttrium  and 
yttrium  chloride  are  without  action,  lanthannm  has  a  slight  action ; 
titanium  none,  germanium  and  germanium  chloride  none ;  zirconium 
is  very  active,  and  is  thus  the  first  active  element  in  the  carbon-group  ; 
cerium  and  cerium  chloride  are  inactive,  thorium  and  thorium  chloride 
are  almost  inactive.  Vanadium  oxychloride,  VOCI2,  acts  slightly  ; 
niobium  and  niobium  chloride  are  active,  didymium  chloride  is 
inactive,  but  tantalum  and  tantalum  chloride  are  active.  Of  the 
elements  of  the  oxygen-group,  molybdenum  and  tellurium  have  already 
been  shown  to  be  very  active ;  chromic  chloride  is  inactive,  and  it 
therefore  appears  unlikely  that  sulphur  is  a  chlorine  carrier  as  has 
been  stated  previously  by  the  author,  and  he  now  shows  that  the 
monochloride  is  quite  inactive  ;  uranium  and  uranium  tetrachloride 
are  active,  the  latter  especially  so.  In  the  fluorine-group  the  only 
known  chlorine  carrier  is  iodine.  H.  B. 

The  Halogen -benzene  Haloids :  a-Trichlorobenzenehexa- 
Chloride.  By  C.  Willgerodt  (/.  pr.  Ghem.  [2],  35,  415—416). 
— Reference  is  made  to  previous  work  and  to  further  experiments 
on  paradichlorobenzenehexaohloride.  a-Trichlorobenzenehexachloride, 
C6H3Cl3,Cl6  [CI3  =  1 :  2  :  4],  is  crystalline,  melts  at  95—96°,  and  when 
heated  with  alcoholic  potash  yields  pure  hexachlorobenzene.     H.  B. 

Action  of  Acetylene  on  Benzene  in  presence  of  Aluminium 
Chloride.  By  R.  Varet  and  G.  Vienne  {Gompt.  rend.,  104,  1375— 
1377). — A  mixture  of  benzene  (200  grams)  and  aluminium  chloride 
(50  grams)  was  treated  with  a  current  of  acetylene  for  five  hours  per 
da}''  during  six  days.  At  the  beginning  of  each  treatment,  the  liquid 
was  gently  heated,  but  afterwards  the  heat  developed  by  the  reaction 
itself  was  sufficient.  The  product  was  washed  with  water  and 
alkalis,  and  then  fractionated.  It  consisted  of  80  parts  of  cinna- 
mene,  boiling  at  14.3 — 145°,  15  parts  of  diphenyletbane  boiling  at 
265—270°,  and  6  parts  of  dibenzyl  boiling  at  280—286°. 
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No  naphthalene  hydride,  CioHio,  nor  hydrocarbon,  C12H12,  was 
formed.  C.  H.  B. 

Influence  of  Light  on  the  Action  of  Halogens  on  Aromatic 
Compounds.  By  J.  Schramm  (Monatsh.  Chem.,  8,  101 — 106). — 
Chlorine  acts  quickly  on  ethylbenzene  in  sunlight,  with  rise  of  tem- 
perature and  formation  of  chlorethylbenzene ;  if  sunlight  is  cut  off  by 
clouds  or  if  the  chlorine  is  passed  in  too  quickly,  substitution  takes 
place  in  the  benzene  nucleus.  The  constitution  of  the  product  was 
determined  by  the  method  employed  by  Hadziszewski  for  deter- 
mining the  constitution  of  a-bromethylbenzene.  No  other  product 
is  formed. 

The  action  of  chlorine  on  boiling  ethylbenzene  is  much  slower  than 
in  sunlight.  The  product  contains  the  same  chlorethylbenzene  as  that 
formed  when  the  reaction  takes  place  in  sunlight  (compare  Abstr., 
1886,  451).  N.  H.  M. 

Phenol.  By  E.  Mylius  (Arch.  Pharm.  [3],  25,  308).— Various 
reasons  have  been  assigned  for  the  red  colour  of  phenol ;  the  author 
attributes  it  to  the  action  of  the  alkali  obtained  from  the  glass  con- 
taining vessel.  He  has  previously  pointed  out  the  great  difference  in 
the  solubility  of  various  glasses,  and  the  resulting  precipitates 
induced  in  morphine  and  antimony  solutions,  &c.  This  is  quite  suffi- 
cient to  account  for  the  coloration  (that  is,  the  oxidation  of  phenol). 
Of  course  this  is  not  sufficient  to  account  for  the  colour  where  the 
phenol  is  red  under  all  circumstances,  but  only  when  one  and  the 
same  sample  becomes  red  in  one  flask  and  not  in  another. 

J.  T. 

Action  of  Sulphur  Dichloride  on  Phenol.  By  Gr.  Tassinaki 
(Gazzetta,  17,  83 — 87  and  90 — 94). — A  violent  reaction  takes  place 
on  mixing  sulphur  dichloride  and  phenol;  if  this  be  moderated 
by  lowering  the  temperature,  a  yellow  solid  gradually  separates, 
which  can  be  purified  by  solution  in  alkali  and  reprecipitation 
by  carbonic  anhydride.  The  compound,  hydroxy  phenyl  sulphide, 
S(C6H4*OH)2,  crystallises  in  leaflets,  melting  at  150°,  sparingly  soluble 
in  cold,  more  readily  in  hot  water.  The  reaction  leading  to  its  for- 
mation is  as  follows  :—2C6H5-OH  +  SCI2  =  S(C6H4-OH)2  +  2HC1 ; 
it  is,  however,  probable  that  the  phenolic  hydrogen  is  at  first  dis- 
placed by  the  sulphur,  and  subsequently  by  an  intramolecular  change  ; 
the  sulphur- atom  displaces  hydrogen  in  the  phenyl-group.  The  metallic 
derivatives  are  unstable,  but  the  acetyl-derivative,  (C6H4*OAc)2S,  is  a 
sparingly  soluble,  crystalline  substance,  melting  at  92 — 94°,  partially 
decomposed  on  boiling  with  water,  readily  by  alkalis. 

In  like  manner  parabromophenol  yields  a  corresponding  bromo- 
derivative,  S(C6H3BrOH)2,  melting  at  175 — 176°,  converted  by 
hydrogenation  with  zinc-dust  into  a  hydroxyphenyl  sulphide,  crystal- 
lising in  micaceous  scales,  isomeric  with  the  compound  above 
described.  It  melts  at  128 — 129°,  is  very  soluble  in  caustic  potash, 
and  gives  a  blue  coloration  with  ferric  chloride. 

The  homologues  of  phenol  yield  similar  derivatives  ;  in  the  paper 
are  described  pararnethylhydroxy phenyl  sulphide^  melting   at   117 — 
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118°,  the  corresponding"  ortho-derivative,  melting  at  123 — 124°, 
paramethylpropylhydroxi/phenyl  sulphide,  melting  at  152 — 153°,  and 
hydroxy  nap  hthoijl  sulphide,  melting  at  214 — '215°,  probably  identical 
with  a  compound  obtained  by  Merz  and  Weith  directly  from 
/^-naphthol.  V.  H.  V. 

Derivatives  of  Orthobenzoquinone.  By  T.  Zincke  (Ber.,  20, 
1776 — 1777). — Notwithstanding  numerous  attempts,  orthobenzo- 
quinone has  never  been  prepared  ;  the  author,  however,  has  now 
succeeded  in  obtaining  its  tetrabromo-  and  tetrachloro-derivatives  by 
oxidising  the  corresponding  catechol  compounds. 

Tetrahromorthoquinone,  C6Br402,  is  best  obtained  by  dissolving 
tetrabromocatechol  in  hot  glacial  acetic  acid,  allowing  to  cool  some- 
what, and  adding  excess  of  nitric  acid  (sp.  gr.  1"4)  previously  diluted 
with  glacial  acetic  acid.  The  liquid  turns  deep  red ;  it  is  allowed  to 
remain  for  a  few  minutes,  and  the  quinone  then  precipitated  by  the 
careful  addition  of  water.  The  oxidation  may  also  be  effected  with 
chlorine  or  bromine,  but  the  result  is  far  less  certain  than  with  nitric 
acid  ;  finally  the  substance  can  be  obtained  directly  from  catechol  by 
adding  bromine  to  a  hot  solution  of  catechol  in  glacial  acetic  acid. 
It  crystallises  in  thick,  dark  garnet-red  prisms  and  tables,  or,  by 
quick  cooling,  in  dark  red,  transparent  plates  of  metallic  lustre,  melts 
at  150 — 151°,  and  is  readily  soluble  in  ether,  alcohol,  benzene,  and 
glacial  acetic  acid,  sparingly  soluble  in  light  petroleum.  It  is  charac- 
terised by  its  oxidising  powers  ;  thus  it  oxidises  quinol  to  quinone  or 
quinhjdrone,  and  dimethylaniline  and  methyldiphenylamine  to  blue 
colouring  matters,  being  at  the  same  time  itself  reduced  to  tetra- 
bromocatechol. With  aniline  it  yields  a  compound  crystallising  in 
bluish- black  plates  or  thick  needles,  and  melting  at  172 — 173°;  this 
compound  would  seem,  however,  to  contain  several  aniline  residues, 
and  may,  therefore,  probably  be  a  derivative  of  ordinary  quinone. 

The  substance  described  by  Stenhouse  as  erythrobromocatechol  is 
considered  by  the  author  to  be  impure  tetrahromorthoquinone. 

A  quinhydrone-like  substance  is  obtained  by  mixing  equal  parts  of 
tetrahromorthoquinone  and  tetrabromocatechol  dissolved  in  ether  or 
benzene,  and  separates  on  evaporation  in  black,  lustrous  needles, 
which  melt  with  change  of  colour  at  about  110°. 

Tetranhlororthoquinone,  C6CI4O2,  is  prepared  by  the  action  of  nitric 
acid  on  tetrachlorocatechol  or  directly  by  the  action  of  chlorine  on 
catechol.  It  is  more  difficult  to  prepare  than  the  bromo-compound, 
which  it  resembles  in  appearance  and  reactions;  it  is,  however,  more 
soluble-  in  glacial  acetic  acid,  and  melts  at  131 — 132°. 

Tetra\}dorocatecJiol  is  obtained  by  passing  chlorine  into  a  hot  con- 
centrated solution  of  catechol  in  glacial  acetic  acid  ;  it  crystallises  in 
colourless  needles  or  thick  plates,  and  melts  at  174°.  Tetrabromo- 
catechol melts  at  192 — 193°,  not  187°  as  stated  by  Stenhouse. 

A.  J.  G. 

Dinitroso-orcinol  and  Dinitrosoresorcinol.  By  H.  Gold- 
SCHMIDT  and  J.  Strauss  {Bar.,  20,  1607 — 1611). — The  behaviour  of 
dinitroso-orcinol  towards  hydroxylamine  should  afford  evidence  as  to 
whether  it  is  a  nitroso-  or  an  isonitroso-derivative,  since  it  is  to  be 
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supposed  that  in  the  latter  case  it  would  readily  excliange  the  two 
atoms  of  oxygen  present  in  the  ketonic  condition  for  two  isonitroso- 
groups.  2  grams  of  the  compound  were  heated  at  100°  with  15  grams 
of  alcohol  and  2  grams  of  solid  hydroxylamine  hydrochloride  ;  after 
some  time  complete  solution  took  place,  and  on  further  heating 
toludiquinoyltetroxime,  C6HMe(NOH)4,  separated  as  a  yellow  com- 
pound, indistinguishable  in  appearance  from  dinitroso-orcinol,  and 
very  spai'ingly  soluble  in  all  ordinary  solvents.  When  this  is  heated 
with  acetic  anhydride,  and  the  resulting  solution  poured  into  aqueous 

soda,  the  anhydride,   0<^j^^C6HMe^^>0,  is  obtained  as    an   oil 

which  crystallises  from  benzene  in  flat,  white  needles  melting  at  47". 
Toludiquinoyltetroxime,  dissolved  in  aqueous  potash,  and  treated  with 
a  hot  solution  of  potassium  ferricyanide,  yields  the  oxidation-product, 

<^^>C6HMe<^^>   (comp.  Koreff,   Abstr.,    1886,    363;    Ilinski, 

ibid.,  472) ;  this  crystallises  from  benzene  in  pale  yellow,  thin,  trans- 
parent needles,  melts  at  103°,  and  when  moist  becomes  coloured  red 
on  exposure  to  the  air. 

Dinitrosoresorcinol,  when  similarly  treated  with  hydroxylamine 
hydrochloride,  yielded  a  compound  richer  in  nitrogen  ;  it  could  not, 
however,  be  obtained  pure,  but  when  heated  with  acetic  anhydride 
was  converted  into  the  anhydride  of  diquinoyltetroxiuie,  CeHaNiOa. 
This  crystallises  in  white  needles,  melts  at  61°,  and  is  soluble  in 
benzene  and  ether. 

Dinitrosoresorcinol  may  therefore  be  regarded  as  diquinoyldioxime, 
C6H202(NOH)2  [NOH  :  O  =  1  :  2  and  5  :  4],  and  dinitrosorcinol  as 
toludiquinoyldioxime,  06HMe02(NOH)2  [NOH  :  0  :  Me  :  O  :  NOH  = 
1:2:3:4:5].  W.   P.  W. 

Action  of  Acetaldehyde  on  Polyvalent  Phenols.   By  H.  Causse 

{J.  Pharm.  [5],  15,  554 — 556). — The  publication  of  a  memoir  by 
Claus  and  Trainer  on  the  action  of  acetaldehyde  on  some  monatomic 
phenols  has  led  the  author  to  publish  a  resume  of  his  researches  on  the 
aromatic  acetals.  In  the  action  of  acetaldehyde  on  some  polyvalent 
phenols,  the  products  obtained  differ  completely  according  to  the 
method  of  preparation.  Taking  pyrogallol  for  example,  10  parts 
dissolved  in  100  parts  of  water  was  mixed  with  2  grams  of  sulphuric 
acid  and  heated  at  60°,  dilute  aldehyde  was  then  dropped  in.  The 
liquid  became  brown  but  nothing  definite  separated  out.  On 
removing  from  the  water-bath,  the  temperature  dropped,  the  liquid 
became  troubled,  the  temperature  rose,  and  the  vessel  became  filled 
with  a  brown  spongy  mass.  In  this  same  liquid,  maintained  at  60°, 
if  sulphuric  acid  is  added  in  5  c.c.  portions  up  to  one-tenth,  and 
better,  a  solution  made  up  of  sulphuric  acid  1  part,  sodium  sulphate 
1  part,  water  9  parts,  the  reaction  is  quite  different,  instead  of  a  resin- 
ous body,  beautiful  crystals  are  obtained.  These  facts  apply  to  catechol 
as  well  as  to  resorcinol,  and  the  products  obtained  are  clearly  crystal- 
line. The  nature  of  the  product  depends  moreover  on  the  temperature. 
To  10  parts  of  hydrogen  potassium  sulphate  dissolved  in  lOO  parts  of 
water  is  added  lO  grams  of  resorcinol  and  15  c.c.  of  pure  aldehyde  of 
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one-fiftli.  The  flask  is  stoppered  and  heated  at  20°.  Crystals  soon 
form  and  rapidly  increase  in  volume.  The  liquid  filtered  from  the 
colourless  crystals  and  heated  at  60°  gives  large,  yellow  crystals.  The 
colourless  crystals  have  a  composition  approaching  to  acetal  sesqui- 
hydrate.  The  slight  deviation  in  composition  is  due  to  the  facility 
with  which  the  hydrate  parts  with  water  of  crystallisation.  Exposed 
to  the  air  it  gradually  becomes  yellow  ;  the  same  transformation  is 
more  readily  effected  by  the  action  of  anhydrous  solvents.  Thus 
anhydrous  ether  dissolves  the  colourless  crystals,  and  deposits  volu- 
minous, anhydrous,  yellow  crystals  which  the  author  has  described 
as  resorcinol-acetal.  The  latter  can  exist  in  two  forms — the  one 
hydrated  and  colourless,  the  other  yellow  and  anhydrous.  J.  T. 

Formation  of  Haloid  Substitution-derivatives  of  Amido- 
compounds  by  the  Reduction  of  Nitro-derivatives  of  Hydro- 
carbons. By  E.  KocK  (Ber.,  20,  1567— 1569).— Some  time  ago  the 
author  observed  that  the  reduction  of  metanitrotoluene  with  zinc- 
dust  and  hydrochloric  acid  results  not  only  in  the  formation  of  meta- 
toluidine  but  also  of  a  solid  compound  which  on  examination  is  found 
to  be  identical  with  the  chlorotoluidine  (m.  p.  =  83°)  described  by 
Goldschmidt  and  Honig  (this  vol.,  p.  363).  An  examination  of  the 
action  of  various  reducing  agents  on  other  nitro-derivatives,  under 
conditions  as  similar  as  possible  with  respect  to  temperature  and  con- 
centration of  the  acid,  has  led  to  the  results  summarised  in  the 
table  (p.  811). 

The  yield  of  the  chlorinated  amine  is  considerable ;  for  example, 
from  70  grams  of  nitrobenzene,  29  grams  of  aniline  and  17'5  grams 
of  pure  parachloraniline  were  obtained .  The  temperature  during  the 
reduction  is  found  to  exercise  an  essential  influence  on  the  yield  of  the 
chlorinated  derivative. 

The  following  derivatives  of  the  chlorotoluidine  (m.  p.  =  83°) 
are  described : — The  sulphate,  (C6H3MeCl*NH2)2,H2S04,  sparingly 
soluble  in  water;  diorthochlorometatolylcarhamide,  CO(NH*C6H3MeCl)2, 
crystallising  in  small  scales  melting  at  271°  ;  and  the  thiocarhamide, 
CS(NH-C6H3MeCl)2,  crystallising  in  small,  silky  needles  melting 
at  177°.  W.  P.  W. 

Metanitroparachloraniline.  By  A.  Glaus  and  A.  Stiebel 
(Ber.,  20,  1379 — 1382). — When  orthoparadinitrochlorobenzene  is 
dissolved  in  alcohol,  concentrated  hydrochloric  acid  added,  and  then 
just  suflicient  stannous  chloride  to  reduce  one  nitro-group,  the 
principal  product  is  meta.nitro-orthochloraniline,  which  separates  on 
the  addition  of  water.  If  the  mother-liquor  is  neutralised  with 
ammonia  a  small  quantity  of  metanitroparachloraniline  is  precipitated. 
This  compound  is  also  formed  by  nitrating  parachloraniline  dissolved 
in  a  large  excess  of  strong  sulphuric  acid.  It  is  soluble  in  alcohol, 
ether,  chloroform,  and  boiling  water ;  crystallises  in  long  needles,  and 
melts  at  102*5 — 103°  (uncorr.).  It  is  more  basic  than  the  above 
orthochloro-derivatives,  but  its  salts  are  decomposed  by  water.  The 
platinocMoride  forms  red  crystals  which  decompose  at  270°.  The 
acetyl-derivative  forms  yellow  needles  melting  at  99 — 100°.     The  cou- 
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stitution  was  proved  by  replacing  the  amido-group  by  hydrogen  and 
also  by  chlorine.  The  authors  intend  to  make  use  of  this  compound 
in  the  synthesis  of  quinoline-derivatives.  L.  T.  T. 

Boiling  Points  of  Diphenylamine  and  its  Homologues.    By 

C.  Graebe  (Annalen,  238,  862 — 363). — The  author  has  carefully 
redetermined  the  boiling  points  of  the  homologues  of  diphenylamine, 
and  obtained  the  following  results  : — 

Bar.  727-5  mm.  Bar.  760  mm. 

Diphenylamine     300°  302° 

Phenylorthotoluidine 305  — 

Diorthotolylamine    312  — 

Phenylparatoluidine    317—315°  — 

Diparatolylamine 328-5°  330-5 

w.  c.  w. 

Dibenzylaniline  and  its  Derivatives.  By  C.  Matzudaiea  (Ber., 
20,  1611 — 1617). — Dibenzylaniline,  PhN(C7H7)2,  is  prepared  by  heat- 
ing a  mixture  of  benzyl  chloride  (15  parts),  aniline  (5-4  parts),  and 
sodium  hydroxide  (3  parts)  at  100°  for  about  three  weeks  until  a  sample 
ceases  to  give  the  green  colour  of  nitrosodibenzylamine  when  treated 
with  hydrochloric  acid  and  sodium  nitrite.  It  crystallises  in  colour- 
less needles,  melts  at  67°,  and  is  readily  soluble  in  ether  and  benzene, 
sparingly  soluble  in  cold  alcohol  and  acetic  acid,  and  insoluble  in 
water.  It  is  a  feeble  base,  and  its  salts  are  decomposed  by  water ; 
the  hydrochloride,  NPh(C7H7)2,HCl  +  H2O,  forms  lustrous,  prismatic 
crystals;  the  platino chloride,  [NPh(C7H7)2]2,H2PtCl6,  crystallises  in 
thin,  orange-yellow  scales,  and  Wxq  ])icrate  crystallises  in  long,  yellow 
needles,  melting  at  131 — 132°  with  decomposition.  Nitrodihenzylani- 
line,  N02-C6H4-N(C7H7)2  [NO2  :  N  =  1  :  4],  is  formed  when  dibenzyl- 
aniline in  acetic  acid  solution  is  nitrated  in  the  cold  with  the  theo- 
retical quantity  of  fuming  nitric  acid.  It  crystallises  in  yellow  needles, 
melts  at  130°,  and  is  soluble  in  ether  and  benzene,  sparingly  soluble 
in  hot  alcohol.  Nitrodibenzylaniline  is  destitute  of  basic  properties, 
and  is  unaltered  when  boiled  with  hydrochloric  acid  or  aqueous  soda. 
On  reduction  with  tin  and  hydrochloric  acid  it  yields  amidodibenzyl- 
aniliue,  which  crystallises  in  colourless,  lustrous  needles,  melts  at 
89 — 90°,  and  is  soluble  in  ether  and  hot  alcohol.  The  base  becomes 
coloured  brown  on  exposure  to  air,  and  yields  with  feeble  oxidising 
agents,  such  as  ferric  chloride,  an  intense  red  colour,  which  gradually 
changes,  particularly  on  heating,  to  a  dark  yellow ;  but  if  sulphuric 
acid  is  present,  ferric  chloride  forms  with  the  base  a  blue  precipitate 
insoluble  in  water.  When  heated  with  hydrochloric  acid  it  decom- 
poses into  benzyl  chloride  and  1  :  4  diamidobenzene.  Amidodibenzyl- 
aniline  combines  with  benzaldehyde  in  the  cold,  forming  a  molecular 
compound,  NH2*C6H4*N(C7H7)2,CHPhO  ;  this  is  a  yellow  microcrystal- 
line  substance  melting  at  130°,  and  is  decomposed  by  dilate  acids  into 
its  constitaents.  Nifrosodibenzylaniline,  NO'C6ll4*N(C7H7)2  [NO  :  N 
=  1:4],  is  obtained  when  a  well-cooled  mixture  of  dibenzylaniline, 
hydrochloric  acid  and  alcohol  is  treated  with  amyl  nitrite.  It  crystal- 
lises in  thin  plates  which  appear  steel-blue  by  reflected  and  green  by 
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transmitted  light,  meits  at  91 — 92°,  is  soluble  in  alcohol,  etber,  and 
carbon  bisulphide,  and  on  reduction  with  tin  and  hydrochloric  acid 
yields  the  above  amidodibenzylaniline.  W.  P.  W. 

Benzyl- derivatives  of  Hydroxylamine.  By  F.  Walder  (Bpt., 
20,  1751—1755  ;  compare  Abstr.,  1886,  796  ;  this  vol.,  p.  246).— The 
base,  N2(C7H7)40,  previously  described,  when  heated  with  hydrochloric 
acid  for  some  hours  at  220°,  yields  much  benzaldehyde  together  with 
resinous  substances  and  a  little  benzylamine. 

Dihenzylethylamine,  ^l^t(C^^^)^2,  is  obtained  by  the  action  of  ethyl 
iodide  and  sodium  ethoxide  on  dibenzylhydroxylamine.  It  is  a  paie- 
yellow  liquid,  boils  about  300°,  is  readily  soluble  in  alcohol,  ether,  and 
acids,  and  shows  strongly  marked  basic  characters.  The  platino- 
chloride  forms  thin  plates.  In  this  reaction  a  crystalline  base,  CisHsiN, 
of  unknown  constitution  is  also  formed.  It  forms  slender,  interlaced 
needles,  melts  at  83 — 84°,  and  explodes  when  quickly  heated.  From 
these  results  it  follows  that  the  reaction  with  ethyl  iodide  is  quite 
different  to  that  with  methyl  iodide. 

By  the  action  of  propyl  iodide  and  sodium  propoxide  on  dibenzyl- 
hydroxylamine, propyl  ether,  benzylamine  and  benzyl  benzoate  are 
formed.  With  ethyl  iodide  and  sodium  ethoxide  it  yields  ethyl  cetyl 
ether,  benzyl  ether,  and  benzylamine. 

Bihenzyllujdroxylamine  mercurochloride,  !N'(C7H7)2'OH,HHgCl3,  forms 
white,  crystalline  plates  ;  the  picrate  crystallises  in  lustrous,  yellow 
plates,  and  melts  at  151°  (corr.). 

Dibenzylhydroxylamine  gives,  after  a  time,  a  sulphur-yellow  colora- 
tion with  a  colourless  solution  of  ferric  chloride  (compare  Landwehr, 
this  vol.,  p.  124).  A.  J.  G. 

Intermediate  Products  in  the  Formation  of  Indole  from 
Dichlorether  and  Aromatic  Amines.  By  J.  Berlinbrblau  and 
H.  PoLiKiEV  (Monatsh.  Ghem.,  8,  187 — 191). — Monoclilorethylidene- 
anilide,  CHaChCH  '.  NPh,  is  prepared  by  dissolving  dichlorether  in 
an  equal  volume  of  water,  adding  water,  and  boiling  for  15  to  30 
minutes.  As  soon  as  it  is  cold  an  aqueous  solution  of  aniline  is  added. 
After  some  hours,  the  product  is  washed  with  a  little  water  containing 
hydrochloric  acid,  and  then  with  water  alone  until  free  from  chlorine. 
It  is  an  amorphous  substance,  insoluble  in  water,  readily  soluble  in 
alcohol,  less  in  ether;  it  melts  at  86 — 87°.  When  dried  until  of 
constant  weight  it  forms  a  reddish-brown  powder  melting  at  135 — 
136".  When  treated  with  potassium  nitrite  and  dilute  hydrochloric 
acid  in  the  cold,  a  yellowish-brown,  amorphous  compound  is  obtained 
which  gives  a  green  and  then  a  greenish-blue  solution  when  treated 
with  phenol  and  sulphuric  acid.  The  colour  changes  to  red  when  the 
solution  is  diluted  with  water,  but  returns  to  green  on  addition  of 
alkali. 

Anilidoethylideneanilide,  NPh  '.  CH'CHj'NHPh,  is  obtained  by  heat- 
ing monochlorethylideneanilide  (4  grams)  \vith  aniline  (5  grams)  in 
a  small  flask  on  a  sand-bath.  It  dissolves  rather  readily  in  alcohol 
and  ether,  and  melts  at  103 — 105". 

Monochlorethylidene^aratoluide,  CHaCl'CH  I  N'CoHiMe,  is  prepared 
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by  dissolving  22  grams  of  didiloretlier  in  20  c.c.  of  water,  adding 
180  c.c.  of  water,  and  boiling  for  20  to  30  minutes.  33  grams  of 
paratoluidine  dissolved  in  a  little  alcohol  and  suspended  in  1  litre  of 
water  is  added.  As  soon  as  the  whole  becomes  turbid  it  is  filtered  as 
quickly  as  possible  and  left  for  four  to  five  hours.  It  resembles  mono- 
chlorethyleneanilide,  and  melts  at  58°,  N.  H.  M. 

Action  of  Chloracetic  Chloride  on  Orthamidophenol.     By 

O.  AscHAN  (Ber.,  20,  1523 — 1524).  —  GhloracetamidophenoX 
OH'CeHi'NH'CO-OHjCl,  is  obtained  by  the  action  of  chloracetic 
chloride  on  orthamidophenol  dissolved  in  benzene.  It  crystallises  in 
large  plates  of  a  silvery  lustre,  and  melts  at  136°.  It  dissolves  readily 
in  aqueous  alkali ;  when  the  solution  is  boiled  a  compound  melting  at 

169°  is  obtained  probably  of  the  formula  CeHi-C^QpTT  ^.      When 

chloracetamidophenol  is  heated  at  170°  it  is  converted  with  efferves- 
cence into  an  oil.     This  contains  chlorine,  and  has  a  powerful  odour. 

By  fusing  anhydrous  oxalic  acid  with  orthamidophenol  at  140 — 
150°  a  compound  melting  at  272°  is  formed.  N.  H.  M. 

Action  of  Cinnamic  Acid  on  Diphenylamine  in  Presence  of 
Zinc  Chloride.  By  A.  Bernthsen  (Ber.,  20,  1552 — 1554). — 
When  a  mixture  of  cinnamic  acid  (100  grams),  diphenylamine  (100 
grams),  and  zinc  chloride  (250  grams),  is  heated  for  1-J  to  2  days  at 
240 — 250°,  phenylacridine  and  a  compound  melting  at  127 — 128°  are 
obtained. 

Cinnamyldiphenylamine,  CHPh !  CH'CO'NPhs,  is  prepared  by  heat- 
ing diphenylamine  (2  mols.)  with  crude  cinnamyl  chloride.  It  crystal- 
lises from  alcohol  in  yellowish  needles  melting  at  152 — 153°. 

N.  H.  M. 

Action  of  CEnanthaldehyde  and  Heptyl  Chloride  on  Di- 
methylaniline  in  the  Presence  of  Zinc  Chloride.  By  Y. 
Auger  (Bull.  Soc.  Chim.,  47,  42 — 51). — A  base  of  the  constitution 
C6lIi3'CH(C6H4-NMe2)2  is  formed  by  treating  dimethylaniline  and 
zinc  chloride  with  oenanthaldehyde.  It  crystallises  from  alcohol  in 
long  needles,  is  but  slightly  soluble  in  cold  alcohol,  insoluble  in 
water,  melts  at  59'5°,  and  boils  at  275°  under  15  mm.  pressure.  The 
platinochloride  is  but  sparingly  soluble  in  water  and  insoluble  in 
alcohol  and  ether.  Attempts  to  obtain  a  carbinol  from  the  base  by 
oxidation  were  unsuccessful,  as  it  was  invariably  decomposed, 
oenanthaldehyde  and  oenanthylic  acid  being  formed. 

On  treating  a  mixture  of  equal  parts  of  dimethylaniline  and  zinc 
chloride  with  chloroheptane,  two  compounds  are  formed  :  the  first  is 
a  leuco-base  having  the  composition  C23H32N2,  it  melts  at  72*5°  and 
boils  without  decomposition  at  278°  under  15  mm.  pressure;  the 
platinochloride  cannot  be  prepared  in  aqueous  solutions,  as  platinum 
chloride  acts  as  an  oxidising  agent,  and  a  blue  precipitate  of  the 
platinochloride  of  the  oxidised  base  is  formed ;  prepared  from  an 
alcoholic  solution,  however,  it  forms  pale-yellow,  sparingly  soluble 
crystals.  On  heating  the  base  with  methyl  iodide  in  a  sealed  tube  at 
100°,  the  salt  C23H32N2,2MeI  is  obtained  ;  it  forms  long,  silky  needles. 
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has  a  very  bitter  taste,  and  is  decomposed  by  beat  into  the  base  and 
methyl  iodide.  On  oxidising  the  leuco-base  with  ferric  chloride,  a 
blue  hydrochloride  of  the  base  C23HS0N2,  is  formed;  it  crystal- 
lises in  microscopic  tables  which  have  a  bronze  lustre,  and  is  readily 
soluble  in  water,  forming  an  indigo-blue  coloured  solution,  but 
cannot  be  crystallised  from  this  solvent  as  it  spontaneously  decom- 
poses after  a  short  time  ;  the  iodide,  C23H3oN2,HI,  however,  which  may 
be  precipitated  by  the  addition  of  potassium  iodide  to  the  aqueous 
solution  of  the  chloride,  is  more  stable,  and  may  be  crystallised  from 
hot  dilute  alcohol,  forming  small  prisms  having  a  green  lustre. 

On  reducing  the  base,  C23H3oN'2,  with  zinc  in  an  acid  solution,  the 
leuco-base  is  again  formed.  The  dehydrated  base  seems  to  form  colour- 
less acid  salts,  as  on  adding  excess  of  acid  to  the  blue  solutions  of 
the  normal  salts,  the  colour  disappears  but  returns  again  on  dilution 
or  neutralisation.  The  blue  solutions  dye  cotton  and  silk  a  brilliant 
blue,  which  is  not,  however,  permanent.  On  adding  even  dilute 
solutions  of  potash  or  soda  to  the  blue  solutions,  they  become  colour- 
less, a  red  powder  is  precipitated,  and  a  strong  odour  of  ammoniacal 
bases  is  perceptible. 

The  second  compound  formed  by  the  action  of  chloroheptane  on 
dimethylaniline  in  the  presence  of  zinc  chloride  is  dim etliamid ophenyl 
Tiexyl  ketone,  C6Hi3*CO*C6H4NMe2 ;  when  crystallised  from  alcohol  it 
forms  long,  colourless  needles  ;  it  melts  at  48'5",  and  boils  at  190°  under 
20  mm.  pressure.  The  corresponding  acetoxime,  C15H23 !  NOH,  was 
prepared  ;  it  crystallises  in  brilliant,  colourless  plates,  and  melts  at  99°. 
By  acting  on  the  ketone  with  cold  concentrated  acid,  the  mononitro- 
derivative,  C6Hi3*CO*C6H3(N02)*NMe2,  is  obtained ;  it  crystallises  in 
yellow,  silky  needles  and  melts  at  65°. 

As  both  of  the  above  compounds  have  such  high  molecular  weights, 
the  author  confirmed  their  formula  by  preparing  that  first  described 
synthetically  from  diphenylheptane  by  the  following  process.  The 
diphenylheptane  was  nitrated  and  dinitrophenyl heptane, 

CeHia-CH  :  (CeH^NOa)^, 

obtained  in  the  form  of  a  heavy  pale-yellow  oil,  and  by  reducing  this 
with  tin  and  hydrochloric  acid,  diamidodiphenylheptane, 

CeHis'CH  !  (C6H4NH2)2j 

was  obtained  ;  this  base  is  a  heavy  oil  which  becomes  coloured  when 
exposed  to  the  air ;  its  nitrate  crystallises  in  small  and  brilliant 
tablets.  By  heating  the  free  base  with  excess  of  methyl  alcohol  and 
methyl  iodide  in  a  sealed  tube  at  100°  for  three  hours,  the  tetrametliyl 
compound  is  obtained  and  agrees  in  every  respect  with  the  compound 
obtained  by  the  action  of  cenanthaldehyde  on  dimethylaniline  in  the 
presence  of  zinc  chloride. 

In  the  course  of  this  research  the  following  compounds  were  also 
prepared : — 

Nitroheptylbenzene,  C7Hi5*C6H4'N02,  prepared  by  the  nitration  of 
heptylbenzene  at  the  ordinary  temperature  ;  it  is  a  heavy  straw- 
coloured  oil,  boiling  at  178°  under  10  mm.  pressure. 
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Amidoheptjt/lbenzene,  CvHia'CeHi'I^Hs,  obtained  by  tbe  rednction  of 
the  last  componnd,  is  a  heavy  oil  boiling  at  175°  under  10  mm. 
pressure ;  its  stannochloride  crystallises  in  needles. 

Hexyl  phenyl  ketone^  CeHia'CO'Ph,  obtained  by  the  action  of  alum- 
iniarri  chloride  on  a  mixture  of  chloroheptane  and  benzene,  crystal- 
lises in  large,  colourless  plates,  has  a  faint  aromatic  odour,  melts  at 
17°,  and  boils  at  about  267°  under  740  mm.  pressure  ;  the  correspond- 
ing acetoxime  crystallises  in  slender  needles  and  melts  at  55°. 

A.  P. 

Tetramethyldiamidothiobenzophenone.  By  0.  Baither  {Ber., 
20,    1731— 1739).— This    substance,    CS(C6H4-NMe2)2,    or    possibly, 

/O6H4V 
]^Me2\- yC*C6H4*NMe2,  as  its  intense  colour  scarcely  agrees  with 

its  being  a  simple  ketone,  is  prepared  commercially  but  has  not  yet  been 
described.  It  crystallises  in  fine  ruby-red  plates  with  blue  lustre 
and  melts  at  202°.  It  is  soluble  in  benzene,  carbon  bisulphide  (1'15 
in  100),  acetic  aciri,  chloroform  (4* 58  in  100),  less  in  ether  (0*27  in 
100),  and  still  less  in  alcohol  (0*072  in  100),  insoluble  in  water  and 
light  petroleum.  It  can  be  volatilised  in  small  quantity,  but  the 
vapour-density  could  not  be  determined.  Salts  could  not  be  prepared, 
as  hydrochloric  acid  converts  it  into  tetramethyldiamidobenzophe- 
none,  and  platinam  chloride  gives  a  precipitate  which  does  not 
contain  sulphur.  With  hydroxylamine  it  yields  the  oxime  of  tetra- 
methyldiamidobenzophenone     described     by     Miinchmeyer     (Abstr., 

CsH. 
1886,  877).     The  methiodide,  probably  NMcs^ vC-CeHi-NMcal, 

-^- 

forms   cantharidine-green  plates    of  coppery  lustre,  decomposes   at 

108°,  dissolves  in  water  with  deep  bluish-green  colour  and  red 
fluorescence,  in  alcohol  with  green  colour,  and  is  very  little  soluble  in 
ether.  It  dyes  silk  green.  Aqueous  soda  only  decomposes  it  to  a 
slight  extent  at  summer  temperature,  giving  the  free  base,  a  yel- 
lowish-white substance,  soluble  in  ether. 

No  definite  bromo-derivatives  were  obtained  from  the  thioketone. 
When  distilled  with  zinc-dast  it  yields  dimethylaniline  and  tetra- 
methyldiamidodiphenyl  methane. 

When  treated  in  carbon  bisulphide  solution  with  thiocarbonyl 
chloride,  CSCI2,  it  is  converted  into  a  very  unstable  colouring  matter, 

probably   NMe2Cl<^'^^>C(CSCl)-C6H4-NMe2.     This  forms  a  black 

powder,  which  dissolves  in  water  to  a  deep  blue  solution,  but  the 
colour  soon  disappears.  If  the  reaction  is  conducted  in  chloroform 
solution  and  the  liquid  allowed  to  remain  for  some  time,  the  colour 
gradually  disappears,  and  thick,  white,  crystalline  crusts  of  a 
decomposition  product,  CCl2(C6H4*]S'Me2)2+  CHCI3,  separate,  which  is 
decomposed  by  water.  A.  J.   G. 

Action  of  Monatomic  Aldehydes  of  the  Fatty  Series  on  Me- 
taparatoluylenediamine.  By  0.  Hinsberg  (]h?r.,  20, 1585 — 1591). 
—  Crystallographic     examination    of     benzylbenzenyldiamidotoluene 
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fmonobenzylanhydrobenzovldianiidotolueTie,  Abstr.,  1886,  943)  estab- 
lisbes  its  identity  with  Ladenburg's  tolabenzaldehydiue  (Abstr., 
1878,  571). 

Ethyletbenvldiamidotcltieiie  is  obtained,  together  with  small 
quantities  of  ethenyldiamidotoluene,  when  metaparatoluylenediamine 
(1  raol.),  dissolved  in  acetic  acid,  is  treated  in  the  cold  with  acetalde- 
hyde  (2  mols.) ;  the  solution  is  allowed  to  remain  for  an  hour,  heated 
to  remove  any  excess  of  aldehyde,  precipitated  with  ammonia,  and  the 
base  extracted  with  ether.  After  evaporation  of  the  ether,  the  base 
is  saturated  with  strong  hydriodio  acid,  and  from  the  resulting  solu- 
tion the  hydriodide  separates  after  some  time.  The  base  is  identical 
with  that  obtained  by  Hiibner  (Abstr.,  1882,  505)  by  ethylating 
ethenyldiamidotoluene. 

j«^ 

Isohutenyld^am^dotoluene,C^K6<^^Tr^C•CHMe2,  is  the  chief  pro- 
duct obtained  when  a  cold  solution  of  metaparatoluylenediamine  in 
dilute  acetic  acid  is  treated  with  an  aqueous  or  alcoholic  solution  of 
isobutyl  alcohol  until  the  whole  of  the  diamine  has  entered  into  com- 
bination ;  after  filtration  from  the  insoluble  compound  formed  at  the 
same  time,  the  solution  is  precipitated  with  ammonia  and  the  base 
purified  by  the  repeated  recrystallisation  of  its  tartrate.  It  crystallises 
in  colourless  needles,  melts  at  157 — 158°,  is  readily  soluble  in  alcohol 
and  ether,  sparingly  soluble  in  water,  and  has  an  intensely  bitter 
taste.  Its  salts  generally  are  very  soluble  in  water  with  the  excep- 
tion of  the  platinochloride  and  the  ferrocyanide ;  the  tartrate^ 
CnH|4N2,C4H606  +  2H2O,  crystallises  in  white  needles,  melts  at  98°, 
and  is  also  sparingly  soluble  in  water. 

The  insoluble  compound  obtained  in  the  foregoing  reaction  consists 

— — — — N 
of  isohutylisobutemjldiamidotoluene,  C7H6<J-»g-/p  tt  \^CPr ;  it  is  formed 

in  relatively  small  quantity,  and  has  not  been  obtained  pure.  Its 
hydrochloride,  CisHoaNajHCl,  forms  large,  colourless  crystals. 

Propaldehyde  and  cenanthaldebyde  also  yield  very  stable  com- 
pounds with  orthodiamines.  The  formation  of  these  anhydro-com- 
pounds  is  not  materially  influenced  by  the  presence  or  absence  of 
solvents,  and  it  is  immaterial  whether  the  aldehyde  is  added  to  the 
diamine  or  vice  versa.  W.  P.  W. 

Diazo-compounds.     By   P.    Grtess    {Ber.,   20,   1528—1531).— 

Paratriazobenzenesiilphonic  acid  ^henylhydrazine, 

<^>N-C6H4-S03H,NHPh-NH2  +  H,0, 

is  readily  obtained  by  mixing  an  aqueous  solution  of  phenylhydrazine 
with  paradiazobenzenesulphonic  acid,  and  leaving  the  whole  for  some 
hours.  The  mother-liquor  is  poured  off,  the  crystals  pressed  between 
filter-paper  and  crystallised  from  hot  water.  It  forms  long,  narrow, 
yellowish-white,  lustrous  plates,  rather  readily  soluble  in  hot  water 
and  in  hot  alcohol,  insoluble  in  ether  and  chloroform.  When  heated 
it  detonates.  Alkalis  decompose  it  into  phenylhydrazine  and  para- 
triazobenzenesulphonic  acid. 

VOL.  Lii.  3  i 
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IS" 
Paratriazohenzenesulphonic   acid,    <^Tyr^N'*C6H4*S03H,    is    prepared 

from  the  barium  salt,  and  forms  white,  deliquescent  needles,  very 
soluble  in  alcohol.  The  barium  salt,  with  2  mols.  H2O,  is  obtained 
from  the  phenylhydrazine-compound  by  boiling  with  barium  car- 
bonate.    It  crystallises  in  almost  white,  hexagonal  plates. 

Triazonaphthalenesulphonic  acid,  JSTa'Cio-He'SOsH,  is  obtained  from 
its  phenylhydrazine-compound  in  a  manner  similar  to  triazobenzene- 
sul phonic  acid,  and  crystallises  in  white  needles,  very  soluble  in 
alcohol  and  in  water.  The  harium  salt  forms  white  plates  of  a  silvery 
lustre,  very  sparingly  soluble.  The  phenylhydrazine  compound  re- 
sembles the  corresponding  triazobenzene-derivative  in  its  chemical 
and  physical  behaviour.  N.  H.  M. 

Constitution  of  Diazoamido-compounds.  By  R.  Meldola  (Phil 
Mag.  [5],  32,  513 — 5li9). — Only  one  diazoamido-compound  of  the  con- 
stitution X'No'ISrHY  is  known,  whichever  radicle  has  been  first  diazo- 
tised,  whilst  three  ethyl-derivatives  are  known:  (1)  prepared  by  din  zo- 
tising  X-NHa  and  combining  with  Y-NHEt;  (2)  by  diazotising  Y-NHg 
and  combining  with  X-NHEt;  and  (3)  by  directly  replacing  the  H  in  the 
compound  X-^N'^H-Y  by  ethyl.  These  facts  cannot  be  reconciled  with 
the  usual  formula  of  Kekule.  The  conditions  to  be  fultilled  by  any 
formula  are  :  (1)  that  it  should  be  symmetrical  so  as  to  represent  the 
identity  of  the  mixed  diazoamido-compounds  ;  (2)  that  it  should  be 
capable  of  representing  more  than  two  isomeric  alkyl-derivatives  of 
mixed  compounds.  Griess'  formula,  CaRi  '.  XH  !  XH  !  NH  !  C6H4,  is 
objected  to,  since  it  represents  diazoamido-benzene  as  a  phenylene- 
derivative,  and  contains  three  replaceable  hydrogens,  whilst  the  dinitro- 
diazoamido-compounds  point  to  only  one  being  present,  and  it  does  not 
represent   the    easy   resolution   of    diazoamido-compounds   by   acids. 

NX 
Victor  Meyer's  abandoned  formula,  XH<[^y>',  fails  to  represent  the 

X  of  the  XH  as  being  directly  attached  to  either  of  the  radicles.    The 

formulas  <^>XHXY  and  X  :  N  !  XHXY,  due  to  the   author,  are 

also  discarded,  as  they  do  not  represent   the  decomposition  by  acids 

or  the  existence  of  isomeric  alkyl-derivatives.     Finally  the  formula 

X'X 
XH<^Y^^^^,  in  which  the  phenyl  of  the  radicles  X  and  Y  is  regarded 

as  triatomic,  is  considered  best  to  represent  the  reactions  of  the 
mixed    diazoamido-compounds,   the    phenyl    having  the    constitution 

=  C<pS  :  ^^>CH— in    accordance  with    Fittig's    theory    of   the 

constitution  of  quinone.  The  third  ethyl- derivative  of  the  mixed 
diazoamido-compounds  can  now  be  considered  to  be  formed  by  the 
replacement  of  the  nitrogen-attached  hydrogen  of  the  above  formula, 
whilst,  owing  to  the  symmetry  of  the  formula,  the  same  mixed  dinzo- 
amido-compound  will  be  formed  irrespective  of  the  order  of  combina- 
tion. Again,  by  supposing  the  X  !  X  to  be  eliminated  with  the 
radicles  X  and  Y  in  turn,  the  production  of  two  diazo-  and  two 
diamido-compounds  by  means  of  hydrochloric  acid  is  explained.     On 
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the  other  hand,  this  formula  does  not  satisfactorily  represent  the 
normal  compounds.  In  representing  the  compound  obtained  from 
diazotised  paranitraniline  or  para-ethjlnitraniline  as 

the  ethyl- derivatives  from  diazotised  paranitraniline  and  meta-ethyl- 
aniline  and  from  diazotised  metanitraniline  and  para-ethylaniline 
should  have  a  similar  constitution,  but  the  formula  being  symmetrical 
the  compounds  would  be  identical,  whereas  they  are  undoubtedly 
isomeric.  Although  Kekule's  formula  accurately  represents  the 
reactions  of  the  normal  compounds,  their  stability  is  at  variance  with 
such  a  chain  formula,  no  other  instance  of  which  is  known  amongst 
nitrogen    compounds,     the    author    therefore    prefers    the    formula 

N^^^^NHX,  the  compound    splitting  when  decomposed,  so  as  to 

leave  the  N  !  N  in  combination  with  the  lower  X,  and  thus  giving 
only  two  products.  The  para-position  is  chosen  for  the  free  bonds  in 
the  radicle  CeHs'",  in  accordance  with  the  conversion  of  diazoamido- 
benzene  into  amidazobenzene,  in  which  the  substituents  hold  the  par.i- 
position.  H.  K.  T. 

Diazoamido-compounds.  By  B.  Fischer  and  H.  Wimmer  (Bpt., 
20,  1581 — 1588). — A  comparison  of  the  methods  proposed  bv  Fischer 
(Abstr.,  18S4,  1014),  and  by  Staedel  and  Bauer  (Abstr.,  1886,  943), 
for  the  preparation  of  diazoamidobenzene  shows  that  they  are  equally 
satisfactory  in  this  particular,  but  that  the  former  is  to  be  preferred 
when  mixed  diazoamido-compounds  are  required.  The  melting  point 
of  the  diazoamidobenzene  prepared  by  either  method  is  98"^,  and  the 
product  obtained  by  Fischer's  method  is  free  from  amidoazobenzene. 
Diazoamidoparatoluene  can  also  be  readily  prepared  from  paratolu- 
idine  under  the  same  conditions. 

Diazoamido-ortliotolue7iG  is  formed  when  orthotoluidine  (2  mols.)  is 
dissolved  in  hydrochloric  acid  (3  mols.)  and  water  (3  mols.),  the  solu- 
tion cooled  to  —5°,  and  treated  with  a  solution  of  sodium  nitrite 
(1  mol.),  sodium  acetate  being  added  as  required  to  remove  the  hydro- 
chloric acid  set  free.  The  temperature  is  maintained  at  —5°  for  six 
hours;  the  crystals  of  diazoamido-orthotoluene  are  then  separated, 
drained  on  a  tile,  dissolved  in  cooled  alcohol,  and  thrown  out  of  solu- 
tion in  the  crystalline  form  by  addition  of  ice.  It  is  an  orange-yellow, 
crystalline  powder,  melts  at  about  50°,  and  decomposes  even  during  the 
spontaneous  evaporation  of  its  solutions  in  various  media,  such  as 
alcohol,  ether,  &c. 

Diazoamidoxylene,  prepared  from  xylidine  by  a  similar  method, 
separated  as  an  oil,  and  could  not  be  obtained  in  a  crystalline  state. 

W.  P.  W. 

Hydroxyazo-compounds.  By  B.  Fischer  and  H.  Wimmer  {Ber., 
20, 1577—1581). — The  authors,  working  on  similar  lines  to  Heumann 
and  Q^conomides  (this  vol.,  pp.  480,  684),  have  independently  obtained 
hydroxyazo-compounds  by  the  addition  of  a  diazoamido-derivative 
(1  mol.)  to  a  phenol  (1  mol.)  in  the  fused  state.  In  this  way  ortho- 
tolueneazoresorcinol   is   formed    from    diazoamido-orthotoluene    and 

3  i  2 
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reporcinol,  and  a  xyleneazoresorcinol,  CQlIcf'1^2'^cJH-i(OH.)2,  from  diazo-  ; 
amidoxylene  and  resorcinol  ;  the  latter  compound  crystallises  from  ; 
alcohol  in  fiery-red  needles,  and  melts  at  205 — 206°  ;  it  is  identical  : 
with  the  azo-com.pou.nd  prepared  by  the  action  of  diazoxylene  chloride  ; 
on  resorcinol. 

Under  similar  conditions  diazoamidobenzene,  diazoamido-ortho-  ] 
toluene,  and  diazoamidoparatoluene  when  added  to  fused  /:J-naphthol  ; 
yield  benzeneazo-3-naphthol,  orthotolueneazo-^-naphthol,  and  para-  ' 
tolueneazo-/3-naphthol  respectively  (this  vol.,  p.  55).         W.  P.  W. 

Un symmetrical  Benzoylphenylhydrazine.  By  A.  Michaelts  ■ 
and  F.  Schmidt  (Ber.,  20,  1713— 1718).— The  doubt  expressed  in  the  ■ 
author's  first  communication  (this  vol.,  p.  365)  as  to  the  constitution  \ 
of  this  compound  has  now  been  removed,  as  it  has  been  found  that  its 
unites  readily  with  benzaldehyde  and  with  acetone,  with  elimination  ■ 
of  water ;  it  must  therefore  contain  a  nitrogen-atom  in  union  with  two 
h\drogen-atoms,  that  is,  have  the  formula  NPhBz'NHg.  The  author  j 
suggests  that  phenylhydrazine-rlerivatives,  where  substitution  occurs  1 
in  the  NH-group,  shall  be  termed  ^-compounds,  the  term  /3-compounds  I 
being  applied  to  the  symmetrical  derivatives  in  which  substitution  has  | 
c^nurred  in  the  NHa-group.  The  statement  (loc.  cit.)  as  to  the  i 
difference  in  behaviour  of  the  authors'  dibenzoylphenvlhydrazine  with  i 
that  described  by  Fischer  was  due  to  a  misprint  in  Fischer's  paper;  | 
the  substances  are  identical.  ; 

The  following  salts  of  a-benzoylphenylhydrazine  are  described:  ' 
the  hydrohromide  melts  at  19  L°;  the  stdphafe  crystallises  in  groups  of  | 
slender  needles  and  melts  at  191'.  The  nitrate  forms  long,  lustrous  ,: 
plates  and  melts  at  145°  ;  ih.e  jpicrate  melts  at  122°.  ; 

When  treated  with  nitrous  acid  in  strongly  acid  solution,  a-benzoyl-  I 
phenylhydrazine  is  converted  into  benzoylaniline  and  nitrous  oxide,  in  j 
neutral  solution,  on  the  other  hand,  it  yields  diazobenzenimide  and  \ 
benzoic  acid. 

a-Benzoyl-^-acetylphenylhydrazine,  TsTPhBz'NHAc,  obtained  by  the  ] 
action  of  acetic  anhydride  on  the  base,  crystallises  in  long  needles  ^ 
and  melts  at  152 — 153°  ;  it  is  also  obtained  by  the  action  of  benzoic  i 
chloride  on  /3-acetylphenylhydrazine.  ] 

Benzoylphenylsemicarhazide,  NPhBz-N'H'CO'N'Hj,  is  obtained  by  the  i 
action  of  potassium  cyanide  on  a  feebly  acid  solution  of  a  salt  of  the  | 
base.  It  forms  crystalline  crusts,  melts  at  202 — 203°,  and  is  sparingly  | 
soluble  in  benzene,  readily  in  alcohol.  Biphenylhenzoylthiosemicar-  j 
bazide,  NPhBz-NH-CS-NHPh,  is  prepared  by  the  action  of  phenyl-  i 
thiocarbimide- on  the  base.  It  is  crystalline,  melts  at  310°,  and  is  ■ 
sparingly  soluble  in  ether,  benzene,  chloroform,  and  hot  alcohol.  I 

Benzylidenehenzoylphenylhydrazide,  NPhBz'N  '.  CHPh,  is  prepared  .■ 
by  gently  heating  a  mixture  of  benzaldehyde  and  benzoylphenyl-  ^ 
hvdrazine  ;  it  crystallises  in  very  thin  needles  of  silky  lustre,  melts  at  { 
122°,  is  nearly  insoluble  in  water,  readily  in  alcohol,  and  only  reduces  j 
Fehling's  solution  after  long  boiling.  ] 

Acetonehenzoylphenylhydrazide,  NPhBz'N  '.  CMco,  separates  after  a  \ 
time  from  a  hot  solution  of  benzoylphenylhydrazine  in  acetone,  after  ■ 
dilution  with  water.     It  forms  lustrous  prisms,  melto  at  115'5°,  and     ^ 
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is  very  soluble  in  acetone  and  alcohol,  more  sparingly  in  ether, 
scarcely  soluble  in  water.  AcetopJieno7ie  benzoylpheuylhydrazide, 
NPhBz'N  !  CMePh,  is  obtained  after  a  long  time  from  a  mixed 
alcoholic  solution  of  its  constituents ;  it  crystallises  in  colourless 
needles,  melts  at  124°,  and  is  readily  soluble  in  alcohol,  insoluble  in 
water. 

AcetylhevziiUdenephenylhydrazine,  NPhAcN  \  CHPh,  is  mentioned 
but  not  described.  A.  J.  Gr. 

Manufacture  of  Methyl-violet.  By  0.  Muhlhauser  (Bingl. 
polyt.  /.,  264,  37— 45).— For  the  production  of  this  dye  20  kilos,  of 
methylaniline  and  8  kilos,  of  phenol  are  heated  at  55°  with  175  kilos, 
of  rock  salt  and  10  kilos,  of  copper  sulphate.  The  operation  is  con- 
ducted in  cast-iron  cylinders  provided  with  agitators.  The  oxidation- 
product  is  then  washed  with  water  and  treated  with  milk  of  lime  when 
the  salt  and  phenol  are  dissolved,  whilst  the  methyl-violet,  copper 
hydroxide,  and  calcium  sulphate  are  precipitated.  The  mixture  is 
filtered  and  washed,  and  the  precipitate  saturated  with  hydrogen 
sulphide.  The  copper  is  thereby  converted  into  the  sulphide,  and 
the  dye  separated  from  it  by  means  of  hydrochloric  acid.  The  violet 
solution  is  then  treated  with  a  filtered  solution  of  salt,  which  preci- 
pitates the  colouring  matter  as  a  green  tarry  mass.  This  is  purified 
by  solution  in  hot  water  and  reprecipitation  with  salt  solution.  The 
purified  product  is  washed  with  water,  dried  and  ground.  It  is  then 
made  up  into  the  different  brands  (violet  3  B,  4  B,  and  5  B)  by  the 
addition  of  benzyl-violet.  The  methyl-violet  obtained  by  this  method 
consists  of  a  mixture  of  tetra-  and  penta-methylpararosaniline. 

D.  B. 

Induline  and  Azophenine.  By  0.  N.  Witt  (Ber.,  20,  1538 — 
1541). — Azophenine  (Thomas  and  Witt,  Trans.,  1883,  117)  is  best 
prepared  by  heating  amidoazobenzene  (2  parts),  aniline  hydro- 
chloride (1  part),  and  aniline  (4  parts)  for  24  hours  at  80 — 90° ;  it 
is  washed  with  alcohol  and  crystallised  from  alcohol.  When  the 
heating  is  continued  for  12  to  20  hours  at  125 — 130°,  the  product 
consists  of  induline,  CigHisNa,  together  with  the  higher  induline, 
CsoHaaNfi  and  its  phenyl-derivative,  C36H27N5.  Azophenine  is  alt-o 
formed  by  the  action  of  free  nitrosodimethylaniline  and  nitroso- 
diethylaniline  on  aniline.  If  the  aniline  is  replaced  by  toluidine, 
azoparatoline  (Nolting  and  Witt,  Abstr.,  1884,  742)  is  obtained. 

When  azophenine  is  heated  at  360°,  it  is  decomposed  into  aniline, 
fluorindine,  and  a  violet  dye.  When  reduced  with  tm  and  hydro- 
chloric acid,  it  yields  aniline  and  a  sparingly  soluble  hydrochloride  of 
an  unstable  base.  It  is  concluded  that  azophenine  is  an  azo-dye, 
formed  by  the  dehydrogenation  of  aniline,  and  that  it  contains  on  the 
one  side  of  one  or  several  azo-groups,  the  radicle  phenyl,  on  the  other 
side,  an  unknown  radicle. 

When  induline  is  distilled  with  lime,  the  greater  part  is  carbonised 
and  a  distillate  is  obtained  containing  caibazole,  together  witli* 
aniline,  benzene,  and  diphenylamine  ;  induline  is  therefore  a  diphenyl- 
amine-derivative.  N.  H.  M. 
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Roshydrazine  and  a  New  Class  of  Dyes.  By  J.  H.  Ziegler 
(Ber.,  20,  1557 — 1558). — When  5  graras  of  rosaniline  dissolved  in 
30  c.c.  of  strong  hydrochloric  acid  and  70  c.c.  of  water  is  treated  with 
3*5  grams  of  sodium  nitrite,  and  the  whole  then  added  to  a  solution 
of  12  grams  of  tin  in  30  c.c.  of  hydrochloric  acid,  the  hydrazine 
salt  separates  in  green  crystals,  readily  soluble  in  water,  almost  inso- 
luble in  strong  hydrochloric  acid.  The  yield  is  13  grams.  The  shade 
of  the  salt  of  the  new  hydrazine,  which  is  called  roshydrazhie,  is 
somewhat  more  blue  than  that  of  magenta.  The  solution  reduces 
Fehling's  solution  in  the  cold.  It  readily  forms  condensation-products 
with  ketones  and  aldehydes.  Formic  acid  yields  a  red  compound, 
acetone,  aldehyde,  pyruvic  acid,  and  benzophene,  red  to  blue- violet 
compounds,  benzaldehyde  and  ethyl  acetoacetate,  blue  dyes.  The 
dyes  dissolve  readily  in  alcohol,  sparingly  or  not  at  all  in  water. 

N.  H.  M. 

Aniline  Sebate  and  Diphenyl-sebacamide.  By  Gr.  Gehring 
{Gompt.  rend.,  104,  1451 — 1452). — When  aniline  (2  mols.)  is  mixed 
with  sebacic  acid  (1  mol.),  dissolved  in  alcohol,  complete  combination 
takes  place  without  separation  of  water,  and  with  formation  of  aniline 
sebate,  (C6H7N),CioHi804,  which  is  obtained  by  evaporation  in  a 
vacuum,  and  is  purified  by  recrystallisation  from  hot  water.  It  then 
forms  thin,  colourless,  highly  lustrous,  rhomboidal  lamellae,  which  are 
only  slightly  soluble  in  cold,  but  more  soluble  in  hot  water,  very 
soluble  in  cold  alcohol,  and  somewhat  soluble  in  boiling  ether  or 
chloroform.  Aniline  sebate  melts  at  134°,  and  sublimes  without  de- 
composition. It  dissolves  in  concentrated  sulphuric  acid,  and  the 
solution  gives  the  colour  reactions  for  aniline  with  oxidising  agents. 

Aniline  sebate  does  not  lose  water  and  form  an  anilide  even  at  250°. 
If,  however,  equal  parts  of  aniline  and  sebacic  acid  are  heated  toge- 
ther, the  temperature  being  gradually  raised  to  215°,  diphenylsebac- 
amide,  (PhNH).CioHi602,  is  obtained,  and  is  purified  by  recrystallisa- 
tion from  alcohol.  It  forms  colourless,  odourless,  tasteless,  rhombic 
scales,  which  melt  at  198°  and  distil  without  decomposition  above 
360°.  It  is  insoluble  in  water  and  light  petroleum,  and  only  very 
slightly  soluble  in  boiling  ether,  but  dissolves  in  alcohol,  chloroform, 
and  benzene.  Phenyl  sebacamide  is  not  attacked  by  alcoholic  potash, 
but  when  fused  with  potash  it  yields  aniline.  It  dissolves  in  con- 
centrated nitric  and  sulphuric  acids,  but  is  precipitated  unchanged  on 
addition  of  water.  When  heated  with  concentrated  nitric  acid  in 
sealed  tubes,  it  yields  a  nitro-derivative  which  crystallises  in  needles. 

C.  H.  B. 

Action  of  Thiocarbonyl  Chloride  on  Secondary  Amines. 
By  O.  BiLLETER  (Ber.,  20,  1629 — 1632). — Ethyl'phemjlthiocarhaynine 
chloride,  CSCl'NPhEt,  is  obtained  when  ethylaniline  (1  mol.)  is 
shaken  with  thiocarbonyl  chloride  (1  mol.)  dissolved  in  chloroform. 
It  crystallises  in  long  prisms,  melts  at  56'5 — 57°,  and  is  extremely 
soluble  in  chloroform,  readily  soluble  in  light  petroleum  and  ether. 
Alcohol  at  first  dissolves  the  compound  without  change,  but  decom- 
poses it  slowly  in  the  cold  or  quickly  on  heating  into  ethylaniline 
hydrochloride,  an  oil  containing  sulphur,  ethvl  chloride,  and  ethyl- 
Ij/icnylthiocarbamine  oxide,  (CS'NPhEt)aO.      This  crystallises  in  com- 
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pact,  citron-yellow  needles  or  prisms,  melts  at  143 — 143'5°,  and  is 
soluble  in  ether  and  light  petroleum,  readilj  soluble  in  boiling 
alcohol  ;   100  parts  of  alcohol  dissolve  0*7  part  of  the  oxide  at  15°. 

Methylphenylthiocarhamme  c7iZm•^(?e,  CSCl'NPhMe,  prepared  similarly 
to  the  ethyl-compound,  forms  pale-yellow  crystals,  melts  at  34"5 — 85°, 
and  is  soluble  in  light  petroleum ;  if  heated  with  alcohol  it  yields 
wethylplienyltJiiocarh amine  oxide,  (CS'NPhMe)20,  in  sulphur-yellow 
crystals,  melting  at  116'5°. 

When  either  ethyl-  or  methyl-phenylthiocarbamine  chloride  (1  mol.) 
is  heated  with  ethyl-  or  methyl-aniline  (2  mols.)  at  100°,  a  consider- 
able rise  of  temperature  occurs  and  tetra-substituted  thiocarbamides 
are  obtained  ;  these  are  soluble  in  light  petroleum  and  alcohol,  but 
insoluble  in  alkalis.  Biethyldiphenylthiocarhamide,  CS(N'PhEt)2,  crys- 
tallises from  light  petroleum  in  white  tables,  from  alcohol  in  long 
needles  or  prisms,  and  melts  at  75*5°  ;  the  c^iwe^^Z-derivative  forms 
monoclinic  crystals  and  melts  at  72 '5°,  and  the  methylethyl-derivsitive 
crystallises  in  forms  resembling  those  of  the  methyl-derivative,  and 
melts  at  49-5°.  W.  P.  W.. 

Orthamidophenyl  Mercaptan.     By  A.  W.  Hofmann  (Ber.,  20, 

1788 — 1797). — The  action  of  carbon  bisulphide  on  orthamidophenyl 

mercaptan  or  the  corresponding  disulphide  gives,  not  as  was  expected, 

N 
a  thiocarbamide,  but  a  mercaptan  of  the  formula   C6H4<^^^C'SH. 

This  crystallises  in  lustrous,  colourless  needles,  melts  at  179°,  has  an 
intensely  bitter  taste,  and  is  insoluble  in  water,  soluble  in  alcohol, 
ether,  and  acetic  acid.  Proof  of  its  constitution  is  given  by  its 
formation  by  the  action  of  chlorophenylthiocarbimide  on  sodium 
hydrosulphide,  and  by  its  decomposition  into  orthamidophenyl 
mercaptan,  carbonic  anhydride,  and  hydrogen  sulphide  when  fused 
with  potash.  The  corresponding  disulphide,  S2(C7H5NS)2,  is  obtained 
by  adding  potassium  dichromate  to  an  acetic  acid  solution  of  the 
compound.  It  forms  silvery  plates,  melts  at  180°,  and  is  converted 
into  a  black,  amorphous  substance  when  further  oxidised.  The  methyl 
ether,  CvHslS'S'SMe,  crystallises  in  short,  colourless  prisms  and  melts 
at  52°  ;  it  forms  unstable  salts,  the  platinochloride, 

(C7H5NS-SMe)2,H,PtCl6, 

crystallises  in  lustrous  plates. 

Thioanisidine,  NHa'CeHi'SMe,  is  prepared  by  the  action  of  methyl 
iodide  on  orthamidophenyl  mercaptan,  and  subsequent  hydrolysis  of 
fhe  resulting  hydriodide.  It  is  a  colourless  liquid,  distils  with  some 
decomposition  at  234°,  and  yields  well-defined  salts,  which  can  be 
recrystallised  from  water.  The  hydrochloride  forms  colourless 
needles. 

Dithioanisylthiocarhamide,  CS(NH*C6H4*SMe),  is  prepared  by  digest- 
ing thioanisidine  with  carbon  bisulphide  for  some  hours  in  a  reflux 
apparatus;  it  crystallises  in  small,  colourless  prisms,  and  melts  at 
162°  ;  when  further  heated  it  yields  thioanisyUhiocarbinnde, 

NCS-CeHi-SMe, 
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and  tliioanisidine.  The  former  is  a  liglit-yellow  oil  of  burning  tsiste, 
which  boils  about  270°,  but  could  not  be  obtained  pure.  With 
alcoholic  ammonia  it  yields  thioanisylthiocarhamide^ 

NH.-CS-NH-CeHi-SMe, 

a  substance  crystallising  in  prisms  and  melting  at  168°. 

Anisylthiocarbimide,  NCS'CeHi'OMe,  is  obtained  by  distilling 
dianisyl  thiocarbamide ;  it  boils  at  264 — 266°,  and  when  treated  with 
alcoholic  ammonia  is  converted  into  anisyUhiocarbamide, 

NH^-CS-NH-CeHrOMe, 

which  crystallises  in  colourless  needles  melting  at  152". 

When  a  mixture  of  amidophenyl  mercaptan  and  phenylthiocarbimide 

is  heated,  the  substance  previously  described  by  the  author  (Abstr., 

1880,  388)  as  anilidophenylthiocarbimide  is  obtained,  he  now  regards 

N 
it  as  having  the  constitution  CeHi^c^^^C'NHPh. 

When  an  ethereal  solution  of  amidophenyl  mercaptan  is  mixed  with 
ethyl  chlorocarbonate,  a  colourless  oil  is  obtained,  which  from  its 
mode  of  formation  and  properties  would  seem  to  have  the  composition 
SH-CeH-NH-COOEt.  When  distilled  it  yields  alcohol  and  Hofmann's 
hydroxyphenylthiocarbimide.  A.  J.  Gr. 

Xylyl  Phosphorous  Compounds  :  Toluphosphinic  Acids.    By 

J.  Weller  (Ber.,  20,  1718 — 1725.  Compare  Michaelis  and  Paneck, 
Abstr.,  1882,  9b8).— Mercury  dixylyl,  Hg(C6H3Me2)2  [Hg  :  Me2  = 
4  :  1  :  3],  is  obtained  by  heating  bromometaxylene  with  2  per  cent, 
sodium  amalgam  at  140 — 150°  for  12  hours.  It  crystallises  in  slender, 
felted  needles,  melts  at  169 — 170°,  and  is  sparingly  soluble  in  ethei', 
alcohol,  and  cold  benzene,  readily  soluble  in  hot  benzene.  Hydro- 
chloric acid  on  boiling  readily  decomposes  it  into  mercuric  chloride 
and  metaxylene. 

1.3.4  XylylpJwsplwcJiloride,  C6H3Me2'PCl2,  is  obtained  by  the 
action  of  phosphorous  chloride  on  1:3:4  mercury  dixylyl  at  230 — 
240°.  It  is  a  colourless,  highly  refractive  liquid,  which  fuuies  slightly 
in  the  air  and  boils  at  256 — 258°.  Water  decomposes  it  with  forma- 
tion of  xylylphosphinous  acid.  Chlorine  unites  vigorously  with  it, 
forming  the  viscous,  yellow  tetrachloride  which  is  decomposed  by 
water  first  into  the  oxychloride,  then  into  xylylphosphinic  acid  melt- 
ing at  194°. 

By  the  action  of  phosphorous  chloride  on  metaxylene  in  presence 
of  aluminium  chloride,  a  mixture  of  the  preceding  a-compound  with 
smaller  quantities  of  an  isomeride,  y3-xylylphosphochloride  [Me2 :  PCI2 
=  1:3:5?]  is  obtained.  This  mixture  forms  a  colourless  liquid 
boiling  constantly  at  256°,  and  of  sp.  gr.  1*24  at  18°.  It  absorbs 
chlorine  to  form  a  mixture  of  the  tetrachlorides,  which  is  obtained  as 
a  viscid  mass  having  crystals  interspersed  through  it.  As  the  a-tetra- 
chloride  is  liquid,  the  crystals  must  be  those  of  the  /3-compound. 
When  treated  with  sulphurous  anhydride  the  tetrachlorides  are 
converted  into  the  oxychlorides  which  distil  at  280 — 300°,  but  cannot 
be  separated  by  distillatiou.     The  oxychlorides  are  therefore  decom- 
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posed  by  long  boiling  with  water  into  tbe  corresponding  metaxyljl- 
phosphinic  acids,  which  can  then  be  separated  by  crystallisation. 

ac-Metaxylylplios'phinic  acid,  C6H3Me2-PO(OH)3  [1:8:4],  forms 
long,  white  needles,  melts  at  194°,  and  is  very  readily  soluble  in 
alcohol,  more  sparingly  in  ether.  100  parts  of  water  dissolve  1*5 
parts  of  the  acid  at  20°  and  6'9  parts  at  100°.  When  heated  with 
alkalis  it  is  decomposed  into  metaxylene  and  phosphoric  acid. 
Bromine  acts  on  it  in  aqueous  solution  with  formation  of  phosphoric 
acid  and  a  mixture  of  brominated  metaxylenes.  The  barium,  cad- 
mium, nickel,  and  silver  salts  are  described.  The  metaxylylphos- 
phinic  acid  (m.  p.  186 — 187°)  obtained  by  Michaelis  and  Paneck  (loc. 
cit.),  was  probably  a  mixture  of  this  acid  with  some  of  the  acid  of 
lower  melting  point.  When  treated  with  nitric  acid  it  yields  two 
isomeric  nitro-adds,  N02*C6H2Me2'P03H2,  of  which  one,  the  less 
soluble  in  water,  crystallises  in  needles  and  melts  at  182°,  whilst  the 
other  melts  at  100°. 

^-Metaxylylphosphinic  acid,  C6H3Me2*PO(OH2)  [1:3:5?],  crys- 
tallises in  thin  plates,  melts  at  161°,  and  is  soluble  in  alcohol  and 
ether.  100  parts  of  water  dissolve  1*8  parts  of  the  acid  at  15°  and 
117'3  parts  at  100°.  Its  behaviour  with  alkalis  and  bromine  re- 
sembles that  of  the  a-acid,  except  that  in  the  latter  case  a  sparingly 
soluble  bromoxylylphosphinic  acid  is  also  invariably  formed.  The 
salts  of  this  acid  resemble  those  of  the  «-acid  but  are  somewhat  more 
soluble.  Nitric  acid  partly  oxidises  it  to  y3-toluphosphinic  acid,  partly 
converts  it  into  a  nitro-acid,  N02"C8H8*P03H2. 

a,-Toluphosphinic  acid,  COOH-C6H3Me*PO(OH)2,  is  prepared  by 
oxidising  a-metaxylylphosphinic  acid  in  dilute  alkaline  solution  with 
the  calculated  amount  of  potassium  permanganate.  It  crystallises  in 
colourless  prisms,  melts  at  262°,  and  is  readily  soluble  in  alcohol  and 
hot  water,  sparingly  soluble  in  ether.  It  is  a  strong  tribasic  acid, 
but  its  salts  are  difficult  to  prepare  in  a  pure  state,  as  there  is  a 
tendency  to  form  mixtures  of  normal  and  acid  salts.  When  strongly 
heated  it  is  converted  with  partial  carbonisation  into  metatoluic  and 
metaphosphoric  acids.  The  chloride^  COCl*C6H3Me-POCl2,  is  a  thick 
liquid  which  distils  at  about  310°. 

^-Toluphosphinic  acid  melts  at  220*,  but  otherwise  resembles  the 
a-acid  from  which,  however,  it  is  distinguished  by  not  giving  a 
crystalline  precipitate  when  mixed  with  copper  sulphate  solution. 

Condensation  of  Aldehydes  with  Phenols.  By  A.  Michael 
{Ber.,  20,  1572— 1573).— A  reply  to  Claisen  {Ber.,  19,  3316,  foot- 
note). 


N 


Oxidation  of  Ketones  with  Potassium  Perricyanide.  By  K. 
BucHKA  and  P.  H.  Irish  (Ber.,  20,  1762 — 1767).— Claus' rule,  that 
only  those  aromatic  methyl  ketones  can  be  oxidised  to  a-ketonic  acids 
which  contain  a  side-group  in  the  ortho-position  to  the  methyl-group 
(Abstr.,  1886,  462),  although  seemingly  true  for  oxidations  with  potas- 
sium permanganate,  is  decidedly  not  correct  if  potassium  ferricyanide 
is  employed  as  the  oxidising  agent. 

When  paratolyl  methyl  ketone  is  oxidised  with  potassium  ferri- 
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cyanide  in  alkaline  solution  in  the  cold,  it  yields  paratoluic  acid 
snidparatolylglyoxylicacid.  The  latter,  C6H4Me*CO*COOH  [=  1  :  4], 
is  crystalline,  melts  at  95 — 97°  (uncorr.),  and  is  not  volatile.  The 
barium  salt  ( +  8  mols.  H2O)  and  the  potassium  salt  were  prepared. 
It  gives  a  crystalline  compound  with  phenylhydrazine,  melting  at  144°, 
and  when  heated  with  concentrated  sulphuric  acid  and  benzene  con- 
taining thiophen  yields  a  red  dye,  in  this  resembling  phenylglyoxylic 
acid.     The  acid  when  further  oxidised  yields  terephthalic  acid. 

OrthoxylylgU/oxijUc  acid,  CeHsMe^'CO'COOH  [Me, :  CO'COOH  = 
4:3:1],  is  prepared  in  like  manner  from  methyl  orthoxylene  ketone  ; 
it  melts  at  92°  (uncorr.),  and  yields  a  barium  salt  crystallising  in 
slender  needles. 

Methyl  metatolyl  ketone,  prepared  by  distilling  calcium  metatoluate 
and  acetate,  boils  at  218 — 220°,  and  by  oxidation  with  potassium 
ferri cyanide  is  converted  into  an  acid  not  volatile  with  steam  ;  this  is 
still  under  investigation.  A.  J.  G. 

Cyanacetophenone.  By  A.  Haller  (Gompt.  rend.,  104,  1448— 
1451). — Cyanacetophenone  seems  to  have  an  acid  function,  and 
dissolves  readily  in  alkalis,  but  the  compounds  formed  are  very 
unstable.  The  silver-derivative,  COPh-CHAg'CN,  is  obtained  by 
adding  silver  nitrate  to  a  dilute  alcoholic  solution  of  cyanacetophenone 
neutralised  with  soda  or  ammonia.  It  is  insoluble  in  water  and 
alcohol,  and  is  decomposed  when  exposed  to  light. 

When  cyanacetophenone  is  boiled  with  concentrated  potash  it 
yields  ammonia,  potassium  benzoate,  and  potassium  acetate.  A 
saturated  solution  in  absolute  alcohol  when  cooled  at  0°,  and  treated 
with  hydrogen  chloride,  deposits  white  needles  of  the  composition 
CnHi402NCl,  insoluble  in  water  and  ether.  This  compound  in  all 
probability  has  the  constitution  C0Ph-CH2-C(0Et)  !  N'H,HC1,  and  is 
the  hydrochloride  of  ethyl  benzoylacetonitrile.  With  ammonia  it 
yields  ammonium  chloride  and  ethyl  benzoylacetonitrile,  and  with 
potassium  nitrate  it  yields  a  corresponding  nitroso-derivative,  which 
crystallises  in  needles  melting  at  117'^.  When  the  hydrochloride  is 
heated  with  dilute  alcohol  it  yields  ammonium  chloride  and  ethyl 
benzoyl  acetate. 

The  action  of  hydrochloric  acid  in  excess  on  cyanacetophenone  in 
presence  of  alcohol,  yields  ethyl  benzoate  and  ammonium  chloride. 

Ethyl  cyanacetate,  when  treated  with  metallic  sodium,  yields  the 
derivative  CN*CHNa*COOEt,  and  this  in  contact  with  iodo-derivatives 
and  acid  chlorides,  yields  compounds  of  the  type  CN'CHR'(JOOEt. 

C.  H.  B. 

Isonitroso-compoTinds.  By  E.  Beckmann  (Ber.,  20,  1507 — 1510  ; 
compare  Abstr.,  1885,  618). — The  intramolecular  chancre  which  takes 
place  when  diphenylketoxime  is  treated  with  phosphorous  penta- 
chloride,  is  also  produced  by  strong  sulphuric  acid  at  100°.  When 
the  product  of  the  reaction  is  poured  into  water,  the  precipitate 
treated  with  sodium  carbonate  and  recrystallised  from  alcohol,  pure 
benzonitrile  is  obtained.  When  the  latter  is  heated  for  some  time  with 
sulphuric  acid,  benzoic  acid  and  aniline  are  formed. 
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Methylphenylketoxime  yields  acetanilide  when  heated  with  sul- 
phuric acid. 

Benzaldoxime  (2*5  parts)  when  poured  into  a  mixture  of  10  parts 
of  sulphuric  acid  and  1  part  of  water,  is  converted  into  benzamide, 
and  not  into  formonitrile,  as  was  expected. 

In  a  similar  manner  the  dioxirae  of  benzil  is  converted  by  sulphuric 
acid  into  a  crystalline  compound  melting  at  110°.  N.  H.  M. 

Aromatic  Ethylenediketones  and  Alkylated  Benzoyl-^- 
propionic  Acids.  By  A.  Claus  and  others  (Ber.,  20,  1374— 
1378). — The  authors  have  obtained  the  above  compounds  by  the 
action  of  succinic  chloride  on  aromatic  hydrocarbons  in  the  ])resence 
of  aluminium  chloride.  When  1  mol.  of  the  hydrocarbon  is  used, 
the  chief  product  obtained  is  a  benzoylpropionic  acid,  whilst  with 
2  mols.  of  hydrocarbon  it  is  a  diketone. 

I.  By  Claus  and  Werner. — Biphenyl  ethylene  dilcetone, 

Ph-CO-CHs-CH^-CO-Ph, 

prepared  from  benzene,  crystallises  in  colourless  needles,  insoluble  in 
water,  soluble  in  alcohol,  ether,  and  benzene,  and  melting  at  140°. 
Benzoyl-/3-propionic  acid  melts  at  116°,  and  has  already  been  ob- 
tained by  Burker  (Abstr.,  1881,  273).  Dimetaxylyl  ethylene  diketone, 
CoHiCCO-CeHaMea),.  [CO  :  Me  :  Me  =  1  :  2  :  4],  prepared  from  meta- 
xylene,  forms  colourless  needles,  soluble  in  alcohol,  ether,  and  chloro- 
form, and  melting  at  129°.  With  phenylhydrazine,  it  yields  a  dihydrazide, 
crystallising  in  orange  needles  melting  at  189°.  The  diisonitroso- 
derivative,  C2oIl'22(NOH)2,  is  white,  and  melts  at  140°.  When 
oxidised  with  dilute  nitric  acid,  the  diketone  yields  metaxylic  (ortho- 
paradimethylbenzoic)  acid,  thus  proving  the  constitution  to  be  as 
above.      Orthoparadimethylbenzoyl- ^-propionic  acid, 

C6H3Me2-CO-C2H4-COOH, 

is  almost  insoluble  in  water,  soluble  in  organic  solvents.  It  crystal- 
lises in  colourless  needles  melting  at  108°.  Several  of  the  salts  are 
described. 

II.  By  Claus  and  Schlaeb. — Paraditolyl  ethylene  diketone^ 

C.H,(CO-C6H4Me)2  [CO  :  Me  =  1  :  4], 

crystallises  in  colourless  needles  melting  at  159°.  Nitric  acid 
oxidises  it  to  paratoluic  acid.     Paratoluyl-^-propionic  acid^ 

CeH.Me-CO-CoHi-COOH, 

crystallises  from  water  in  minute  needles  melting  at  127°.  Dipseudo- 
cnmyl  ethylene  diketone,  CaH4(CO*C6H2Me3)2,  forms  crystals  melting  at 
120°,  and  yielding,  with  nitric  acid,  2:4:5  triraethylbenzoic  acid. 
2:4:5  Trimethylhenzoyl-fi-'propionic  (pseudocumyl-^/-ketonic)  acid, 
CeHaMea-CO-CzHi'COOH,  forms  colourless  crystals  melting  at  105°. 

III.  By  Claus  and  Murtfeld. — Diparaxylyl  ethylene  diketone, 
C2H4(CO*C6H3Me2)2,  forms  needles  melting  at  123°.  Paraxyli/l-^- 
ketonic  acid,  CeHaMej'CO'CgHi'COOH,  forms  colourless  needles  melt- 
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ing  at  84°.     The  corresponding  derivatives  of  cymene  are  tliick  oils, 
the  ketone  boiling  at  320°. 

All  the  above  temperatures  are  nncorrected.  L.  T.  T. 

Chlorobenzoic  Acids.  By  A.  Claus  and  A.  W.  Bij'cher  (  Ber.,  20, 
1621 — 1627). — yS-Diehlorobenzoic  acid  (m.  p.  =  156°),  obtained  together 
with  the  «-acid  [COOH  :  CI  :  CI  =  1:3:4],  when  benzoic  acid 
is  treated  with  chlorine  (this  Journ.,  1877,  ii,  782),  has  been  sup- 
posed to  be  identical  with  the  dichlorobenzoic  acid  (m,  p.  =  153°), 
[COOH  :  CI  :  CI  =  1  :  2  :  5],  prepared  by  Lellman  and  Klotz  (Abstr., 
1886,  452).  This  view,  however,  is  untenable,  since  direct  comparison 
of  the  two  acids  shows  them  to  be  isomerides.  The  barium  salt  of 
Lellmann's  acid  crystallises  in  lustrous  needles  with  S^  niols.  of  HgO, 
that  of  the  ^-acid  in  aggregates  with  3  mols.  of  H2O,  and  Lellman's 
acid  when  heated  at  220°  with  dilute  sulphuric  acid  (3  vols,  acid  to 
2  vols,  water),  is  converted  into  1  :  4  dichlorobenzene  and  carbonic 
anhydride,  whilst  the  /3-acid  is  not  attacked  even  by  concentrated 
sulphuric  acid  at  300°.  On  distillation  with  lime,  the  /3-acid  yields  a 
dichlorobenzene  which,  when  nitrated,  is  found  to  be  identical  with 
nitro-orthodichlorobenzene,  hence  the  constitution  of  the  acid  must 
be  [COOH  :  CI  :  CI  =  1 :  2  :  3].  The  best  yield  of  the  acid  is  obtained 
when  benzoic  acid  (1-|  parts)  is  dissolved  in  water  (60  parts)  and 
concentrated  hydrochloric  acid  (10  parts),  and  the  warm  solution 
treated  with  a  concenti'ated  aqueous  solution  of  potassium  chlorate 
(4  pai'ts)  in  small  portions  at  a  time,  so  that  the  operation  takes 
from  30  to  40  hours  for  its  completion.  Although  orthochloro- 
benzoic  acid  is  present  among  the  products  of  the  direct  chlorination 
of  benzoic  acid,  yet  the  quantity  is  variable  and  sometimes  extremely 
small,  and  this  fact  is  considered  to  lend  support  to  the  conjecture 
that  the  dichlorobenzoic  acid  obtained  by  Beilstein  by  the  chlorina- 
tion of  orthochlorobenzoic  acid  is  not  the  jS-acid,  but  has  the  consti- 
tution [COOH  :  CI  :  CI  =  1  :  2  :  6]. 

The  a-  and  /3-acids  are  scarcely  attacked  by  nitric  acid,  and  not  at 
all  when  in  acetic  acid  solution,  but  when  heated  with  a  mixture  of 
nitric  and  sulphuric  acids  they  yield  the  nitrochlorobenzoic  acids 
[COOH  :  CI  :  NO2  =  1  :  3  :  4]  (m.  p.  =  137°)  and  [COOH  :  CI  :  NO2 
=  1:3:2]  (m.  p.  =  136°).  Both  acids  can  also  be  nitrated  if  they 
are  dissolved  in  ordinary  nitric  acid  and  treated  with  sulphuric  acid 
(1  part  to  3 — 4  parts  of  nitric  acid).  The  dichloronitrohenzoic  acid  irom. 
the  a-acid  forms  colourless  needles,  melts  at  160°,  and  is  soluble  in 
water;  that  from  the  /8-acid  crystallises  in  scales,  melts  at  214 — 215°, 
and  is  sparingly  soluble  in  boiling  water.  The  barium  salt  of  the 
latter,  (C7H2Cl202-N02)2Ba  +  4H2O,  crystallises  in  lens-shaped  aggre- 
gates of  small  needles. 

The  a-acid,  when  further  chlorinated  by  heating  with  manganese 
dioxide  and  hydrochloric  acid  for  2^  days  at  180°,  yields  a  trichloro- 
benzoic  acid,  which  is  most  probably  identical  with  the  acid 
[COOH  :  CI  :  CI  :  CI  =  1  :  3  :  4  :  5]  (m.  p.  =  203°).  This  acid  can 
readily  be  obtained  from  trichlorobenzotrichloride  (formed  together 
with  the  dicbloro-derivative  when  benzotrichloride  is  chlorinated  in 
the  presence  of  iodine)  by  hydrolysis  with  aqueous  soda.    As  the  two 
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compounds  could  not  be  separated,  a  mixture  of  a-dichlorobenzoic 
acid  and  trichlorobenzoic  acid  (m.  p.  =  203°)  was  obtained,  and  the 
acids  separated  by  fractional  crystallisation  of  tbeir  barium  salts. 
The  trichlorobenzoic  acid  formed  from  the  ^-acid  by  heating  with 
manganese  dioxide  and  hydrochloric  acid  has  not  yet  been  obtained 
pure,  and  is  difficult  to  prepare,  inasmuch  as  the  action  tends  to 
result  in  the  production  of  higher  chlorinated  acids.  Both  the  a-  and 
/8-acid  yield  the  same  tetrachlorobenzoic  acid  [1:2:3:4:5], 
melting  at  165°,  which  is  separated  from  the  accompanying  penta- 
chlorobenzoic  acid,  melting  at  199 — 200°,  by  fractional  crystallisa- 
tion from  water,  in  which  it  is  tlie  less  soluble.  The  barium  salts  of 
these  acids,  (C7HCl40o),Ba  -f  S-iHoO  and  (C7Cl502)Ba  +  4H2O, 
crystallise  in  beautiful,  stellate  groups  of  needles.  W.  P.  W. 

Phenylacetic  Acid  and  Desoxybenzoins.  By  R.  Anschutz  and 
W.  Berns  {Ber.,  20,  1389— 1393).— Contrary  to  the  experience  of 
Hotter  and  others,  the  authors  found  no  difficulty  in  obtaining  phenyl- 
acetic chloride  free  from  phosphoric  compounds.  The  pure  chloride 
boils  at  102"5"  under  17  mm.  pressure.  With  oxalic  acid  it  readily 
yields  the  anhydride  if  the  chloride  is  kept  in  excess.  The  anhydride 
melts  at  72"5'',  and  is  easily  converted  into  the  acid  by  moisture. 

By  the  action  of  alcoholic  potash  on  desoxybenzoin  the  authors 
obtained  a  compound  probably  identical  with  that  obtained  by  Lim- 
pricht  and  Schwanert,  and  named  by  them  diethylcarbobenzonic  acid, 
C18H18O2.  The  authors,  however,  ascribe  the  formula  CieHieCa  to 
this  compound,  which  boils  at  238 — 240°  under  11  mm.  pressure. 
They  are  investigating  this  substance  further.  L.  T.  T. 

Glaser's  Monobromocinnamic  Acids.  By  R.  Anschutz  and 
C.  C.  Selden  {Ber.,  20,  1382— 1388).— The  authors  have  prepared 
and  compared  several  of  the  derivatives  of  the  a-  and  /3-acids.  The 
ethereal  salts  of  the  /3-acid  were  prepared  from  the  silver  salt  since 
hydrochloric  or  sulphuric  acid  converts  the  ^-  into  a-acid.  The 
ot-methyl  salt  boils  at  158*5 — 159"5°  under  14  mm.  pressure,  at  286*5 — 
288*5°  under  ordinary  pressure  ;  the  /3-mefh/l  salt  at  145 — 147°  under 
11  mm.  ;  the  ot-ethyl  salt  at  186*5 — 188*5°  under  29*5  mm. ;  the 
ft-etliyl  salt  at  151 — 153°  under  10*5  mm.  Both  /3-salts  are  con- 
verted into  the  a-compounds  by  distillation  under  ordinary  pressure. 
a-Bromocinnamic  chloride  is  formed  by  the  action  of  phosphoric 
chloride  on  either  the  «-  or  /3-acid,  or  any  of  their  salts.  It  is  a  clear, 
slightly  yellow  liquid,  which  boils  at  152*4°  under  12  mm.  pressure. 
All  attempts  to  prepare  a  second  (^)  chloride  were  unavailing.  With 
ammonia  the  chloride  yields  ot-bromocinna.mide,  which  crystallises 
from  water  in  scales  melting  at  118*5 — 119°.  The  anilide  forms 
needles  or  hexagonal  plates  melting  at  80°. 

The  authors  consider  the  relations  of  the  two  acids  to  one  another 
to  be  the  same  as  those  between  maleic  and  fumaric  acids. 

L.  T.  T. 

Metamethylcinnamic  Acid.  By  E.  Bornemann  {Ber.,  20, 
1382). — Referring   to  Miiller's  paper  (this  vol.,  p.  734)  the  author 
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points  out  that  lie  obtained  the  above  acid  three  years  ago  (Abstr., 
1884,  1163). 

Isomerism  in  the  Cinnamic  Acid  Series.    By  W.  Roser  and 

E.  Haseloff  (Ber.,  20,  1576 — 1577). — A  preliminary  communication 
in  which  the  authors  announce  that  the  action  of  bromine  on  phenyl- 
propiolic  acid  results  in  the  formation  of  two  isomeric  dibrorao- 
cinnamic  acids,  which  melt  at  100°  and  189°  respectively.  The 
second  acid  is  the  more  stable  of  the  two,  and,  like  cinnamic  acid 
itself  and  a-monobromocinnamic  acid  (m.  p.  =  IBl""),  is  not  converted 
into  an  indonaphthene-derivative  by  the  action  of  concentrated 
sulphuric  acid,  differing  in  this  respect  from  the  first  acid  (m.  p.  = 
100°)  and  from  monobromocinnamic  acid  (m.  p.  =  120°). 

W.  P.  W. 

Polycoumarins.  By  A.  Hantzsch  and  H.  Zurcher  (Ber.,  20, 
1328— 1332).— Pechmann  and  Duisberg  have  shown  (Abstr.,  1884,  66) 
that  when  equimolecular  proportions  of  a  polyhydric  phenol  and  of 
ethyl  acetoacetate  are  acted  on  by  a  dehydrating  agent,  methylated 
hydroxycoumarins  are  formed.  The  authors  find  that  if  excess  of 
ethyl  acetoacetate  is  employed,  small  quantities  of  polycoumarins  are 
formed,  as  well  as  the  hydroxycoumarins.  The  reactions  are  analogous 
to  the  formation  of  polyfurfuran-derivatives  described  by  Lang  (this 
vol.,  p.  262). 

DimetJiyldicoumarin,  CeHjl  r>^ _cCi^  )  '  ^®  formed  when  a  mixture 

of  resorcinol  (1  mol.)  and  ethyl  acetoacetate  (2  mols.  or  more)  is 
dissolved  in  concentrated  sulphuric  acid,  left  for  some  time  and  then 
poured  into  cold  water.  It  is  a  white,  crystalline  powder,  only  very 
sparingly  soluble  in  alcohol,  almost  insoluble  in  boiling  water,  ether, 
chloroform,  and  benzene.  It  dissolves  slowly  in  ammonia,  quickly  in 
the  fixed  alkalis  to  a  yellow,  non-fluorescent  liquid.  Acids  precipitate 
from  this  solution  dimethyldicoumaric  acidj 

C6H,(OH)2 :  (CMe  !  CH-C00H)2. 

This  acid  is  a  white  powder  easily  soluble  in  alcohol.  In  dry  air  it  is 
slowly,  at  140°,  rapidly  reconverted  into  the  lactone  or  coumarin.  It 
forms  a  greenish-blue  copper  salt. 

Trimeihyltricoumarin,  Cel  q Lpo-^  )  '  ^^  formed  in  a  similar  way 

from  a  mixture  of  phloroglucol  (1  mol.)  and  ethyl  acetoacetate 
(3  mols.).  It  is  a  grey,  amorphous  powder  almost  insoluble  in  the 
ordinary  solvents  even  on  boiling.  It  dissolves  in  alkalis,  and  acids 
precipitate  from  this  solution  trlmethylti'icoum.aric  acid, 

C6(OH)3(CMe  :  CH-C00H)3. 

This  acid  resembles  the  tricoumarin  in  appearance,  and  is  recon- 
verted into  it  when  heated  at  140".  The  sodium  salt  forms  a  granular 
white  powder.  L.  T.  T. 
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Tetrachlororthobenzoylbenzoie  Acid.  By  G.  Kircher  (Annalen, 
238,  SS8— 34^9).— Tetrachlorobenzoylbenzoic  acid,  COPh-CeCU'COOH, 
is  prepared  by  the  action  of  aluminium  chloride  on  tetrachloro- 
phthalic  anhydride  suspended  in  benzene.  The  crude  product  is 
poured  into  water,  and  the  solid  mass  extracted  with  boiling  water, 
and  afterwards  dissolved  in  aqueous  soda.  The  sodium  salt  is  purified 
by  recrystallisation ;  on  the  addition  of  hydrochloric  acid  to  the 
solution  the  free  acid  is  precipitated.  It  crystallises  in  needles,  and 
dissolves  freely  in  alcohol,  ethyl  acetate,  and  in  hot  benzene.  The 
acid  melts  at  about  200°.  The  sodium  salt,  CuCUHsOgNa  +  4H2O, 
crystallises  in  glistening  plates.  100  parts  of  water  dissolve  1'7  parts 
by  weight  of  salt  at  20°.  CUCI4H5O3K  +  IJH2O  is  somewhat  more 
soluble  in  water  than  the  sodium  salt.  The  copper  salts,  (Ci4Cl4H50;,)2Cu. 
+  2H2O  and  (Ci4Cl4H503)2Cu  +  CuO,  are  crystalline  compounds  in- 
soluble in  water.  The  methyl  salt  crystallises  in  needles,  and  melts  at 
92°.     The  ethyl  salt  melts  at  90°. 

At  150°  phosphoric  chloride  converts  tetrachlorobenzoylbenzoic  acid 
into  the  chloride  CeHs'CO'CeOUCOCl.  This  substance  crystallises  in 
needles,  and  melts  at  183*^.  By  the  action  of  phosphorus  and  hydriodic 
acid  on  tetrachlorobenzoylbenzoic  acid  at  180°,  tetrachlororthohenzoyl- 
henzoic  acid,  C6H5CH2*C6Cl4'COOH,  is  produced.  It  melts  at  156 — 
157",  and  dissolves  freely  in  alcohol,  benzene,  and  ether.  The  sod.ium 
salt,  CuClJi-.O-i'Nsi  +  4II2O,  forms  needle-shaped  crystals  soluble  in 
water.     The  crystalline  silver  salt  is  sparingly  soluble. 

CO 

Tetrachloranihra^uinone,  C6Cl4<^p^^C6H4,  is  formed  by  dissolving 

tetrachlorobenzoylbenzoic  acid  in  warm,  concentrated  sulphuric  acid. 
The  solution  is  poured  into  shallow  basins,  and  exposed  to  the 
aimosphere  for  several  hours.  Tetrachloranthraquinone  and  the 
sulphonic  acid  separate  out,  and  are  collected  on  asbestos.  On  fusion 
with  sodium  hydroxide,  tetrachloranthraquinone  yields  phthalic  acid, 
but  on  oxidation  with  nitric  acid  it  yields  tetrachlorophthalic  acid. 

Tetrachloranthracene  is  formed  by  heating  tetrachlorobenzoylbenzoic 
acid  (1  gram)  with  amorphous  phosphorus  (^  gram)  and  hydriodic  acid 
boiling  at  127°  (4^  c.c.)  at  220°  for  five  hours.  The  product  melts  at 
148 — 149°,  and  dissolves  freely  in  chloroform,  benzene,  and  carbon 
bisulphide.  It  is  converted  into  tetrachloranthraquinone  (m.  p.  191°) 
by  oxidation  with  chromic  acid.  By  the  action  of  zinc-dust  and 
dilute  ammonia,  tetrachloranthracene  is  converted  into  dichlor- 
anthracene.  This  substance  melts  at  255°,  and  is  freely  soluble  in 
acetic  acid,  ethyl  acetate,  and  in  hot  alcohol.  When  oxidised  it  yields 
dichloranthraquinone.  This  substance  forms  yellow  needles  melting 
at  261°  ;  on  fusion  with  sodium  hydroxide,  alizarine  is  produced. 

Tetrachloranthraquinonedisulphonic  acid,  Ci4Cl402H2(S03H)2,  is  freely 
soluble  in  alcohol  and  in  water.  It  forms  crystalline  barium  and 
calcium  salts.  W.  C.  W. 

yS-Dichlorophthalic  Acid.  By  A.  Le  Royer  (Annalen,  238, 
350 — 361). — The  /3-dichlorophthalic  acid  used  in  the  manufacture  of 
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certain  descriptions  of  eosin  melts  at  118°,  and  is  freely  dissolved  by 
alcoliol,  ether,  chloroform,  light  petroleum,  and  hot  water.  The 
anhydride  melts  at  151°,  It  is  soluble  in  benzene,  toluene,  and 
carbon  bisulphide.  The  ammonium  salt,  06010112(0001^114)2,  is 
obtained  in  white  plates  by  the  addition  of  alcohol  and  ether  to  the 
aqueous  solution.  The  silver  salt  is  crystalline.  08Ho01,O40a  + 
4Ho0  is  sparingly  soluble  in  water,  and  the  barium  salt,  08H201o04Ba 
+  2H2O,  is  still  less  soluble.  Ethyl  clicMorophthalate,  08H201oO4Et2, 
melts  at  60°,  and  forms  monoclinic  plates  ;  it  is  soluble  in  alcohol 
and  ether.  The  hydrogen  salt,  OOOH-OeHaOla'OOOEt,  melts  between 
75°  and  85°.  It  dissolves  in  ammonia,  forming  the  compound 
COOEt-OsHaOla'OOONHi,  which  is  soluble  in  water  and  alcohol. 

DicJiloro]3ht]ialyl  chloride,  C6H20l2<^  pp,">0,   melts    at    50°.      The 

001. 
tetrachloride,    06H20l2<C/-ipi'>'0,    melts    at    117°.      Diohlorophthalide, 

CeHaOloXQo'^O,  melts  at  122°,  and  dlchloro^phthalimide,  OsHaOUOaN, 
melts  at  191°. 

Orthohenzoyldiohlorohenzoic  acid,  OeHs'CO'CeHaOU'OOOH,  prepared 
by  the  action  of  aluminium  chloride  on  a  solution  of  dichlorophthalic 
anhydride  in  benzene,  melts  at  159°.  It  is  soluble  in  alcohol,  benzene, 
and  ether.  Toluyldichloroheiizoic  acid,  06H4Me-0O-06H20l2-COOH, 
melts  at  156*.  DichlorofAiorescein  contains  1  mol.  H2O  more  than 
ordinary  fluorescein.  It  dissolves  in  alkalis,  forming  a  red  solution. 
Dichloreosin  forms  crystalline  potassium  and  sodium  salts,  such  as 
C20H4O5OI2K2. 

Tetraiododichlorofiuoresce'in,  C20II8CI2T4O6,  is  prepared  by  adding 
iodine  to  a  solution  of  dichlorofluorescein  in  alkali.  It  is  a  reddish- 
yellow  powder.  The  potassium  and  sodium  salts  form  the  "  Kose 
Bengale  "  of  commerce. 

Oalcium  ^-dichlorophthalate  yields  orthodichlorobenzene  on  dry 
distillation.  W.  0.  W. 

Tetrachlorophthalic  Acid.  By  C.  Graebr  (Annalen,  238, 
318 — 338). — Tetrachlorophthalic  acid  melts  at  250°,  and  its  anhydride 
melts  at  252*  (corr.).  100  parts  of  water  at  14°  dissolve  0-57  part 
by  weight  of  tetrachlorophthalic  acid  and  0'54  of  phthalic  acid;  at 
99°,  3"03  parts  of  tetrachlorophthalic  acid  and  18-0  of  phthalic  acid. 
Tetrachlorophthalic  acid  is  deposited  from  aqueous  solutions  in  leaves 
or  plates.  It  is  also  freely  soluble  in  alcohol  and  ether.  Tetrachloro- 
phthalic acid  is  slowly  attacked  by  oxidising  agents.  Hydriodic  acid 
and  phosphorus  reduce  tetrachlorophthalic  acid  to  tefrachloroxylylene 
oxide,  OeCU  '.  (OH2)2  !  0.  A  solution  of  tetrachlorophthalic  anhydride 
in  glacial  acetic  acid  is  reduced  to  tetrachlorophthalide  by  zinc-dust. 
The  following  salts  of  tetrachlorophthalic  acid  have  not  been 
previously  described.  C60l4(OOOK)2  is  obtained  in  anhydrous  crystals 
by  adding  alcoholic  potash  to  an  alcoholic  solution  of  the  acid. 
OaOliOiBa  +  2JH2O    is    a    crystalline    powder    insoluble   in    water. 
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C8Cl404Cn  +  2FaO  is  obtained  as  a  crystalline  precipitate  insoluble 

in  wafer,  by  adding:  copper  sulphate  to  a  solution  of  the  ammonium 

salt.     The  zinc  salt  is  more  soluble  in  cold  than  in  hot  water.     It 

crystallises  in  needles.    The  ethylic  salt,  C6Cl4(COOEt)3,  melts  at  60'5°, 

and  the  methyl  salt,  C6Cl4(COOMe)a,  crystallises  in  prisms  which  melt 

at  92°.     The  acid  ethyl  salt,  C00H'CflCl4-C00Et,  melts  at  94—95°. 

CCL 
Tetrachlorophthalio  chloride,  CeCl4<  nn^^^'  crystallises  in  large 

prisms.      It   melts   at    118°,   and   boils  at  336°.      The  tetrachloride, 

C6Cl4<pp,^>0,  prepared  by  the  action  of  phosphoric  chloride  on 

tetrachlorophthalic  anhydride  in  sealed  tubes  at  200°,  crystallises  in 
rhombohedra.  It  melts  at  140°,  and  is  soluble  in  ether.  Tetrachloro- 
phthalide  melts  at  208-5°.  It  is  soluble  in  acetic  acid  and  in  hot 
toluene.  Tetrachloroxylylene  oxide  melts  at  218°.  It  is  deposited 
from  solution  in  hot  benzene  or  toluene  in  long  needles.  When 
ammonia  is  passed  into  the  molten  anhydride,  tetraohlorophthalimide, 
CgCUOoNH  is  formed.  It  melts  at  about  360°.  Tetrachlorqfluoresce'in 
dissolves  in  a  solution  of  sodium  hydroxide.  On  the  addition  of  an 
acid,  a  compound  is  precipitated  which  contains  one  molecule  of  water 
more  than  tetrachlorofluoresceYn.  It  is  tetrachlororthofluoresceln.  If 
ammonia  is  substituted  for  sodium  hydroxide  this  compound  is  not 
formed. 

Tetrachlororthofluorescem,  CaoCUHioOs,  is  insoluble  in  water,  but 
soluble  in  ether.  The  dilute  alkaline  solution  is  distinguished  from 
that  of  fluorescein  by  its  red  tint.  Tetrachlorqfluorescein  is  insoluble  in 
ether.  The  diacetate  dissolves  freely  in  chloroform.  Tetrachlorogallein, 
C20II6CI4O7  4-  2H2O,  is  formed  by  the  action  of  pyrogallol  on  tetra- 
chlorophthalic anhydride  at  190°.  It  is  a  violet-coloured  crystalline 
powder,  and  yields  a  colourless  acetic  derivative,  C20H4CI4O7AC4. 

w.  c.  w. 

Action  of  Cyanamide  on  Benzenesulphonic  Acids,     By  J. 

ViLLE  (Gompt.  rend.,  104,  1281 — 1284). — Amidobenzenesulphonic 
acid  (sulphanilic  acid)  (10  parts)  is  heated  at  100°  in  closed  tubes  for 
two  or  three  days  with  water  (200  parts),  cyanamide  (about  3  parts), 
and  20  to  25  drops  of  ammonia.  The  hot,  filtered  liquid  deposits 
prismatic  lamellae  which,  when  reorystallised,  form  brilliant  needles 
of  the  composition  C7H9N3SO3.  This  compound  is  attacked  by  sodium 
hypobromite  with  evolution  of  nitrogen,  and  is  decomposed  by  boiling 
aqueous  solutions  of  alkalis,  with  liberation  of  amidobenzenesul- 
phonic acid,  ammonia,  and  carbonic  anhydride.  It  is  therefore  a 
creatine,  a-amidophenylsulphocy amine,  S03H'C6H4*!N'H*C(NH)*NH2. 
It  is  neutral,  has  no  odour  and  no  taste,  is  much  less  soluble  in 
cold  water  than  sulphanilic  acid,  is  only  very  slightly  soluble  in  boil- 
ing water,  and  is  insoluble  in  ether.  It  dissolves  to  a  considerable 
extent,  however,  in  boiling  water.  a-Amidophenylsulphocyamine  is 
decomposed  by  heat  with  formation  of  a  yellowish-white  sublimate. 
It  dissolves  in  sulphuric  and  hydrochloric  acids  without  change,  and 
yields  no  dehydration-product  corresponding  with  creatinine.  In 
this  respect  it  resembles  taurocyamine. 

VOL.   LII.  3  k 
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With  sodinm  hypobromite  it  yields  a  pnrple-red  liquid,  and  nitroo-en 
is  evolved.  With  nitric  acid  it  forms  a  colourless  solution  ;  with 
excess  of  sodium  hypochlorite  containing  a  drop  of  phenol,  it  gives  a 
fugitive  carmine-red  coloration.  All  these  reactions  serve  to  dis- 
tinguish it  from  sulphanilic  acid.  C.  H.  B. 

Chlornitro- derivatives    of  the    Aromatic    Series.       By    R. 

HiRSCH  {Ber.,  20,  1569 — 1571). — When  amidophenolsulphonic  acid 
suspended  in  water  is  treated  with  bleaching-powder  solution  a  por- 
tion goes  into  solution  and  the  liquid  becomes  coloured  a  dull  violet, 
but  as  soon  as  sufficient  bleaching-powder  has  been  added  to  bring 
about  the  solution  of  the  whole  of  the  acid,  a  sudden  change  to  a  very 
faint  yellow  colour  occurs.  The  substance  so  produced  could  not, 
however,  be  isolated,  and  treatment  of  the  solution  with  hydrogen 
sulphide  or  zinc-dust  failed  to  effect  its  reduction  to  amidophenol- 
sulphonic acid. 

Different  results  are  obtained  when  hydrochloric  acid  is  present, 
and  instead  of  a  violet-coloured  intermediate  compound  being  formed 
quinonechlorimidesulphonic  acid  is  obtained  as  the  chief  product  of  the 
reaction.  This  acid  also  could  not  be  isolated  from  its  golden-yellow 
solution,  but  was  recognised  by  various  qualitative  tests,  such  as  the 
production  of  amidophenolsulphonic  acid  and  sulphur  by  the  action 
of  hydrogen  sulphide,  and  of  a  deep  indigo-blue  solution  on  the  addi- 
tion of  phenol,  «-  and  ;3-naphthol,  resorcinol,  and  other  phenols,  also 
of  dimethylaniline,  &c.  The  blue  colour  with  phenol  is  ascribed  to 
the  formation  of  a  snlphonic  acid  of  indopbenol. 

The  production  of  chlornitro-derivatives  by  the  action  of  bleaching- 
powder  on  the  aromatic  amines  appears  to  be  a  general  one,  inasmuch 
as  acetanilide  chloride  (this  vol.,  p.  44),  paramidodimethylaniline 
chloride,  and  also  the  chlorides  of  sulphanilic  acid,  naphthionic  acid, 
and  metamidobenzoic  acid  have  been  obtained  and  recognised  by 
colour  reactions.  W.  P.  W. 

Sulphimido-compounds.      By  P.  T.  Cleve  (Ber,,  20,  1534— 

1538). — Orthosul])Mmidohenzenef  C6H4<:^^^  ^,    is    obtained  when    a 

solution  of  orthonitrobenzenesulphonic  chloride  in  benzene  is  mixed 

with  hydriodic  acid  diluted  with  glacial  acetic  acid.     The  crystalline 

product  is  washed  with  alcohol  and  crystallised  from  boiling  glacial 

acetic  acid  from  which  it  separates  in  slender,  yellow  needles  melting 

at  193° ;  it  is  sparingly  soluble.     Metasulfhimidohenzene^  CeHgNSOa, 

prepared  in   a  manner  similar  to  the  ortho-compound,  crystallises  in 

yellow  needles  very  readily  soluble  in  boiling  alcohol.     It  melts  at 

83°.     The  para-compou7id  is  an  oily  substance  very  readily  soluble  in 

glacial  acetic  acid. 

SO 
Sulphimidonaphthalene,    CioH6<[i<g-TT]>    [?    SOo  :  NH  =  1  :  4'],  is 

prepared    from    a-nitronaphthalenesulphonic    chloride,  and   forms  a 
very  sparingly  soluble,  crystalline  powder  melting  at  167°. 
^'Sulphimidonaphthalene^  [NH :  SO;}  =  1' :  2],  crystallises  iu  slender, 
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yellow  needles,  very  sparingly  soluble  in  glacial  acetic  acid  and  alcohol. 
It  melts  at  180°. 

(^-Sulphimidonaphthalene  forms  lustrous,  slender,  lemon-coloured 
needles  melting  at  124°.     It  is  very  sparingly  soluble. 

B' SulphimidonapJithalene  resembles  its  isomerides,  and  melts  at 
173°.  N.  H.  M. 

Ethyl  Benzoic    Sulphinide    and  Ethyl    Orthosulphamine- 

benzoate.    By  C.  Fahlbbrg  and  R.  List  {Ber.,  20,  1596—1604).—^ 

CO 
Sodium  benzoic  sulphinide,  CeKi<^(>^  ]>NNa  +  2H30,  is  formed  when 

pure  benzoic  sulphinide  is  exactly  neutralised  witb  aqueous  soda  or 
sodium  carbonate.  It  crystallises  in  large,  rhombic  tables,  is  ex- 
tremely soluble  in  water,  sparingly  soluble  in  hot  alcohol,  and  has 
an  intensely  sweet  taste.  If  the  anhydrous  salt  is  heated  with  ethyl 
iodide  for  some  hours  at  230°,  an  almost  quantitative  yield  of  etJtyl 
benzoic  sulphinide,  C9H9SO3N,  is  obtained;  this  crystallises  in  long, 
white  needles,  begins  to  fuse  below  its  melting  point,  and  melts  at 
93 — 94°.  It  is  very  readily  soluble  in  alcohol  and  ether,  and,  unlike 
benzoic  sulphinide  and  its  salts,  is  without  taste.  When  heated  with 
hydrochloric  acid,  the  ethyl  salt  undergoes  hydrolysis  and  yields 
ethylamine  and  orthosulphobenzoic  acid:  a  reaction  which  affords 
confirmatory  evidence  in  favour  of  the  above  formula  for  the  sul- 
phinides. 

Potassium  orthosulphethamidobenzoate,  COOK*CfiH4'S02N'EtK. — 
Ethyl  benzoic  sulphinide  is  not  attacked  by  boiling  with  concen- 
trated aqueous  potash,  but  when  heated  in  alcoholic  solution  with 
alcoholic  potash  at  100°,  is  converted  into  the  potassium  salt  of  ortho- 
sulphamidobenzoic  acid,  which  crystallises  in  nacreous  scales,  is 
strongly  alkaline,  and  extremely  soluble  in  water.  The  sodium  salt 
crystallises  in  tufts  of  slender  needles;  the  silver  salt  forms  aggre- 
gates of  needles  and  is  soluble  in  water ;  the  copper  salt  crystallises 
with  2  mols.  of  H2O  in  dark-green  prisms,  sparingly  soluble  in 
water.  The  acid  is  obtained  as  an  oil  on  the  addition  of  an  acid  to 
the  aqueous  solution  of  the  potassium  or  sodium  salts ;  it  crystallises 
in  needles,  is  soluble  in  water,  readily  soluble  in  alcohol  and  ether, 
and  has  no  definite  melting  point,  inasmuch  as  it  begins  to  fuse  at 
102°,  and  is  not  completely  fluid  below  116°. 

Ethyl  orthosulphaminehenzoate,  COOEt'C6H4*S02NH2,  is  obtained 
when  a  solution  of  benzoic  sulphinide  in  absolute  alcohol  is  saturated 
with  hydrogen  chloride.  It  crystallises  in  long,  white  needles,  melts 
at  83°,  and  is  readily  soluble  in  boiling  water,  alcohol,  and  ether. 
On  saponification  with  potash,  it  yields  potassium  benzoic  sulphinide 
and  alcohol,  and  similar  products  are  obtained  by  the  action  of 
ammonia,  lime,  barium  hydroxide,  and  even  sodium  carbonate  in  the 
cold.  The  ethyl  salt  is  formed  if  a  mixture  of  ethyl  iodide,  sodium 
ethoxide,  and  orthosulphaminebenzoic  acid  in  molecular  proportions 
is  heated  for  some  hours,  but  cannot  be  obtained  by  saturating  an 
alcoholic  solution  of  the  acid  with  hydrogen  chloride,  inasmuch  as  in 
this  case  benzoic  sulphinide  is  the  sole  product. 

An   alcoholic    solution   of   sulphaminebenzoic  sulphinide    (Abstr., 

3  i  2 
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1881, 816),  when  saturated  witli  hydrogen  chloride,  yields  etTiyl  disulph- 
aminehenzoate,  COOEt'C6H3(SOoI^H2)2,  which   is  converted  into  the 

CO 

po^assmm  salt  NHK-SOa-CeHa^oQ  >NK,  when  treated  with  alcoholic 

potash,  and  into  sulphaminebenzoic  sulphinide  with  aqueous  potash. 

W.  P.  W. 
^'  Saccharin."  By  B.  Maumen^  {Bull  Soc.  Ghim.,  47,  92—94).— 
Fahlberg's  "  saccharin,"  as  prepared  by  his  patent,  is  not  a  definite 
compound,  but  is  composed  of  at  least  two  components,  which  appear 
to  be  mixed  in  equal  proportions ;  neither  the  mixture  nor  either  of 
its  components  agree  in  composition  with  the  formula  given  by 
Fahlberg.  A.  P. 

Indole  from  Dichlorether  and  Aniline.  By  J.  Berlinerblau 
(Monatsh.  Chem,.,  8,  180  — 186). — Indole  is  prepared  by  heating 
50  grams  of  aniline  with  an  equal  volume  of  water  in  a  reflux  appa- 
ratus, and  gradually  adding  25  grams  of  dichlorether.  After  being 
boiled  for  one  hour,  the  excess  of  aniline  is  boiled  off,  and  the  residue 
heated  for  four  to  six  hours  at  210 — 230°.  The  indole  is  obtained  by 
steam  distilling. 

TLe  formation  of  indoles  from  dichlorether  and  aromatic  amines 
is  a  general  reaction.  N.  H.  M. 

Synthesis  of  Indonaphthene-derivatives.  By  W.  Roser 
(Ber.,  20,  1574—1576). — Afethylindonaphthe7iecarhoxyli6  acid^ 

C6H4<^^^^>C-COOH, 

is  obtained  when  ethyl  benzyl acetoacetate  is  gently  heated  with  about 
six  times  its  weight  of  concentrated  sulphuric  acid  for  a  short  time. 
It  crystallises  from  alcohol  in  needles,  melts  at  200°,  and  when  reduced 
with   sodium   amalgam   is    converted  into  methylhydriudonaphthene' 

carhoxylic     aeid.,    C6H4<:^_pTT  _^CH*COOH,    which    melts   at    76°. 

Methylindonaphthenecarboxylic  acid,  when  suspended  in  chloroform 
and  treated  with  bromine  (1  mol.),  is  converted  into  a  bromine- 
derivative,  CioHsBrCOOH.  This  acid  crystallises  in  needles,  melts 
at  245°,  and  is  sparingly  soluble  in  alcohol. 

The  dihydronaphthoie  acid  obtained  by  v.  Pechmann  (Abstr.,  1883, 
808)  by  the  action  of  sulphuric  acid  on  ethyl  benzylacetoacetate  is 
most  probably  identical  with  methylindonaphthenecarboxylic  acid. 

W.  P.  W. 

Preparation  of  Paradinitrodibenzyl.  By  W.  Roser  (Annalen, 
238,  363 — 366). — Paradinitrodibenzyl  is  formed  when  paranitro- 
benzyl  chloride  is  treated  with  a  strongly  alkaline  solution  of  stannous 
chloride.  W.  C.  W. 

Triphenylmethane-derivatives.  By  E.  Kock  (Ber.,  20,  1562 — 
1566). — Attempts  to  form  derivatives  of  triphenylmethane  by  the 
condensation  of   primary  amines   of   the   meta-series   and    aromatic 
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aldeliydes  with  or  without  the  addition  of  zinc  chloride,  led  either  to 
no  result  or  to  the  formation  of  resinous  products  from  which  crystal- 
line compounds  could  not  be  isolated  ;  the  substitution  of  the  corre- 
sponding hydrochlorides  for  the  bases,  or  of  meta-  or  para-nitrobenz- 
aldehyde  for  benzaldehyde  produced  no  difference.  When,  however, 
tertiary  amines  of  the  meta-series  are  employed,  condensation  com- 
pounds are  readily  obtained. 

Tetramethdiamidoditoly  Initrophenylmethane, 

N02-C6H4-CH(C6H3Me-NMe2)2, 

is  formed  when  dimethylmetatoluidine  (8  parts)  and  paranitrobenzr- 
aldehyde  (5  parts)  is  heated  with  zinc  chloride  and  hydrochloric  acid 
at  110°  for  four  hours.  It  crystallises  from  a  mixture  of  alcohol  and 
benzene  in  glistening,  golden-yellow  scales,  and  melts  at  224°.  The 
picrate,  C37H35N9O16,  forms  small,  bright-yellow  crystals,  melts  at  199°, 
and  is  sparingly  soluble  in  alcohol,  ether,  benzene,  and  light  petroleum. 
On  reduction,  preferably  with  stannous  chloride,  the  Zei^co-base; 
C25H31N3,  is  obtained,  and  crystallises  from  alcohol  in  greyish  aggre- 
gates melting  at  139°.  The  colour  remains  unaltered  after  lengthened 
exposure  to  the  air,  but  the  alcoholic  solution  of  the  base  after 
addition  of  acetic  acid  gives  with  chloranil  a  wine-red  colour  quickly 
changing  to  a  dull-brown.  A  platinochloride  of  constant  composition 
could  not  be  obtained. 

TetramethdiamidodicliloronitrotripTienylmetliane, 

N02-C6H4-CH(C6H3Cl-]SrMe2)2, 

is  formed  under  similar  conditions  from  dimethylmetachloraniline 
and  paranitrobenzaldehyde,  and  crystallises  from  benzene  in  citron- 
yellow  scales  melting  at  208".  The  picrate,  CssHagNgOicClj,  melts  at 
189".  When  reduced  with  zinc-dust  and  acetic  acid  the  correspond- 
ing Zewro-base,  C23H25N3CI2,  is  obtained,  and  crystallises  from  a  mixture 
of  alcohol  and  benzene  in  almost  colourless  aggregates  melting  at  181°. 
It  is  unaltered  on  exposure  to  the  air,  yields  no  coloration  on  oxidation 
with  chloranil  or  lead  dioxide,  and  does  not  form  a  platinum  salt  of 
constant  composition. 

Metanisidine  and  paranitrobenzaldehyde  readily  form  a  condensa- 
tion compound  without  the  addition  of  zinc  chloride;  the  yield,  how- 
ever, is  a  proportionately  small  one.     The  base, 

NOa-CeH^-CH  [CeH3(OMe)NH2]2, 

crystallises  from  benzene  in  yellowish-brown  scales,  melts  at  189°,  and 
on  reduction  yields  a  readily  oxidisable  Zeitco-base,  which  assumes  an 
intense  bluish-violet  colour  on  exposure  to  the  air.  W.  P.   W. 

r/.Dichloronaphtlialene  and  Monochlorophthalic  Acid.    By  I. 

GuAEESCHi  (Gazzefta,  17,  119 — 126). — The  chlorine  atoms  in  7-dichloro- 
naphthalene,  considering  the  methods  of  its  formation,  must  be  situated 
in  two  different  nuclei,  both  being  probably  in  the  a-position.  On  oxida- 
tion with  chromic  acid  in  presence  of  acetic  acid,  dichloronaphthalene 
yields 3^ monochlorophthalic  acid,  CeHsCKCOOH),  [CI:  (COOH), :  0  = 
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1:2:3],  togetlier  witli  a  quinone-derivative.  The  acid  crystallises  in 
long,  colourless  needles,  which,  melc  at  1(^4°,  and  are  at  the  same  time 
converted  into  the  anhydride.  When  heated  with  phenol  and  con- 
centrated snlphuric  acid,  it  yields  a  phthalein,  dissolving'  in  potash 
with  violet  coloration.  The  silver  salt  is  a  crystalline  precipitate  ;  the 
arihydride  sublimes  in  colourless  needles.  This  acid  is  not  identical 
with  the  monochlorophthalic  acids  previously  described. 

The  dibromonaphthalene,  melting  at  130°,  yields  on  oxidation  with 
chromic  acid,  under  conditions  similar  to  those  used  with  the  chloro- 
derivative,  a  monobromophthalic  acid,  identical  with  that  obtained 
by  the  author  in  the  oxidation  of  monobromonaphthalene. 

V.  H.  V. 

Action  of  Bromine  on  Diamido-a-naphthol.  By  T.  Zincke 
and    C.    Gerland   (Ber.,    20,    1510 — 1516). — Broviamido-oc-naphtha- 

qidnoneimide,  'N112'CioH^4,Bv<^^tt^,  is  formed  when  the  zincochloride 

of  diamidonaphthol  (10  grams)  is  finely  rubbed  with  glacial  acetic 
acid  and  5  to  6  c.c.  of  bromine  added.  It  is  washed  with  glacial  acetic 
acid,  stirred  with  strong  ammonia,  filtered  and  crystallised  from 
alcohol.  It  forms  orange-yellow  needles  which  melt  at  200'5°, 
and  dissolves  readily  in  hot  alcohol  and  hot  benzene ;  it  is  insoluble  in 
water.  The  platinochloride,  (CioH7BrN20)2,H3PtCl6,  crystallises  in 
brown  needles. 

Bromam'ido-x-nap7ithaq2iinone,  NHa'CioHiBrOa,  is  obtained  by  boiling 
the  above  imide  with  much  water  with  repeated  additions  of  sulphuric 
acid.  It  crystallises  in  intensely  orange-coloured  needles  of  a  silky 
lustre,  which  melt  at  205"  and  sublime  without  decomposition.  When 
boiled  with  alkali  it  is  converted  into  bromohydroxyquinone.  The 
acetyl  compound  crystallises  in  sulphur-coloured  plates  melting  at 
136—137°. 

Bromohydroxy-oc-naphthaquinoneoximide,     OH*CioH4Br<^-j^TT^,     is 

best  prepared  by  boiling  bromamido-«-naphthaquinoneimide  with 
dilute  aqueous  soda,  and  adding  alcohol  from  time  to  time.  It  is  then 
allowed  to  settle,  and  the  residue  again  boiled  with  soda.  It  forms 
deep,  brownish-red,  slender,  lustrous  needles,  and  melts  at  about  265° ; 
it  is  sparingly  soluble.  It  does  not  decompose  carbonates.  The 
sodium  salt  crystallises  in  red  needles.  The  acetyl-compound  forms 
hair-like,  red  needles  melting  at  270°.  The  oximide  is  identical  with 
that  formed  by  the  action  of  ammonia  on  bromo-/3-naphthaquinone. 

Bromohydroxy-a-naphthaquinone  (Diehl  and  Merz,  Ber.,  II,  1066) 
is  formed  when  bromamidonaphthaquinoneis  boiled  with  dilute  alkali, 
when  bromohydroxynaphthaquinoneoximide  is  boiled  with  strong 
hydrochloric  acid,  and  when  bromo-y3-naphthaquinone  is  treated  with 
alkali.  N.  H.  M. 

Derivatives  of /3-Naphthylamine.  By  L.  Maschke  (Ghem.  Gentr., 
1886,  824). — /3-Naphthylamine  (6  mols.)  when  heated  with  acetic 
chloride  (3  mols.)  and  phosphorous  chloride  (1  mol.)  at  150°  is  con- 
verted into  ethenyl-/3-dinaphthylamidine,  CioHT'NH'CMe !  N'CioHt, 
melting  at  168°.     The  corresponding  benzenyl-derivative,  melting  at 
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155^,  is  prepared  in  like  manner.  A  mixture  of  ^-naphthylamine 
(15  grams)  and  ethylene  bromide  (3  grams)  heated  at  150°  yields 
/3-ethylenedinaplithylamine,  C2H4(CioH7NH)2,  which  melts  at  153°. 

Dmitro-ft-acetnaphthalide^  CioH5(N02)2'NAc,  is  obtained  in  two 
isomeric  forms,  melting  at  185°  and  235°  respectively,  by  the  action 
of  fuming  nitric  acid  on  /3-acetnaphthalide.  These  compounds 
resist  the  action  of  reducino^  agents. 

CO 

Fhthal-^-iiaphtJiylimide,  CioH7N<[pQ>C6H4,    melting   at   218°,     is 

obtained  by  heating  together  y3-naphthylamine  (1  mol.)  and  phthalic 
anhydride  (1  mol.). 

The  a-derivative,  melting  at  182°,  is  obtained  in  like  manner. 

0.  F.  0. 

Substituted  Naphthylenediamines.  By  J.  Annaheim  (Ber.,  20, 
1371 — 1374). — The  author  has  investigated  the  action  of  aniline,  &c., 
on  dihydroxynaphthalene. 

When  dihydroxynaphthalene  and  aniline  are  mixed  together,  some 
aniline  hydrochloride  or  aqueous  hydrochloric  acid  added,  and  the 
whole  heated  at  160°,  diphenylnaphthylenediaviine,  CioH6(NHPh)2,  is 
obtained.  It  forms  small,  glistening  crystals  soluble  in  ether,  benzene, 
boiling  alcohol,  &c.  It  melts  at  163 — 164°  (uncorr.),  easily  enters  into 
reaction,  and  when  slightly  warmed  with  zinc  chloride  gives  a  violet 
coloration,  which  disappears  on  the  addition  of  water. 

Paraditolylnaphthylenediamine,  CioH6(]S'H'C7H7)2,  obtained  in  like 
manner  from  paratoluidine,  crystallises  in  small  needles  melting  at 
236 — 237°  (uncorr.).  It  is  almost  insoluble  in  the  ordinary  solvents, 
but  dissolves  in  boiling  xylene  and  cumene.  It  reacts  with  zinc 
chloride  in  the  same  way  as  the  phenyl-derivative.  L.  T.  T. 

Amidonaphthyl  Mercaptans.      By  A.  W.  Hopmann  (Ber.,  20, 

1798 — 1805). — Be7izenylamido-x-napMhijl  mercaptan,  CioH6<]^^CPh, 

is  prepared  by  heating  2  parts  of  naphthylbenzamide  with  1  part  of 
sulphur.  The  yield  is  only  about  10  per  cent.  It  crystallises  in  tufts 
of  needles,  melts  at  100 — 101°  ;  can  be  distilled  without  decomposition 
at  high  temperatures,  is  readily  soluble  in  alcohol  and  acetic  acid,  and 
is  practically  destitute  of  basic  properties. 

Methenylmnido-x-naphthyl  mercaptan^  CioHgK^o^CH,  prepared  in 

like  manner  from  a-naphthylformamide,  is  a  colourless  oil  insoluble 
in  water;  it  distils  with  steam.     The  platinochloride, 

(CnH7NS)2,H,PtCl6, 
crystallises  in  needles. 

When  a-naphthylacetamide  is  heated  with  sulphur,  hydrogen 
sulphide  is  evolved,  ethenyJamido-a,-7*aphthyl  mercxptan  distils,  whilst 
the  residue  consists  mainly  of  the  oxalyl-com pound.  The  former 
resembles  the  methenyl-compound,  but  does  ret  distil  so  readily  with 
steam  ;  its  platinochloride,  (Ci2H9NS)2,H2PtCl6,  is  more  soluble,  and 
vCrystallises  in  needles. 
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Oxalyldiamido'x-naplitliyl    merca'ptan,    CioH6<^^  ^C'C'^q  ^CioHe, 

crj^stallises  in  golden-jellow  plates,  which  melt  far  above  300°  with 
considerable  carbonisation ;  it  can  be  sublimed,  but  the  greater  part 
is  always  destroyed  in  the  operation.  It  is  scarcely  soluble  in  the 
ordinary  solvents,  but  can  be  dissolved  in  high-boiling  petroleum, 
aniline,  or  best,  nitrobenzene.  When  fused  with  potash  it  yields 
oxalic  acid  and  amidonajohthyl  mercaptan,  NHo'doHs'SH,  but  from 
the  extreme  readiness  with  which  this  is  converted  into  the  bisulphide 
it  could  only  be  obtained  in  an  impure  condition  as  a  viscid  oil.  The 
bisulphide  is  a  golden-yellow  powder,  insoluble  in  alcohol  and  ether. 

Benzenylamido-oi-naphthyl  mercaptan  crystallises  in  interlaced 
needles  melting  at  107°.  Its  alcoholic  solution  shows  a  green  fluores- 
cence. The  platinochloride,  (Ci7Hu]S'S)2,H2PtCl6,  and  aurochloride 
were  prepared. 

Oxalylamido-x-naphthyl  mercaptan  forms  yellow,  crystalline  plates, 
and  closely  resembles  the  a-compound.  Amido- ft-naphihyl  mercaptan 
also  could  only  be  obtained  in  admixture  with  the  bisulphide. 

„  A.  J.  G. 

Naphthoic  Acids.  By  A.  G.  Ekstrand  {Ber.,  20,  1353—1361). 
— The  dinitro-a-naphthoic  acid  (m.  p.  265°),  previously  described 
(this  vol.,  p.  373,  and  Abstr.,  1886,  948),  when  reduced  with  tin  and 
hydrocnloric  acid  yields,  Aguiar's  diamido-acid,  obtained  from  the  so- 
called  /^-dinitronaphthalene,  which  the  author  showed  (Abstr.,  1886, 
155)  to  be  the  a-a-compound.  This  naphthoic  acid  must  therefore 
have  the  constitution  [NO2  :  NO2  :  COOH  =  1  :  1'  :  4]. 

x-Mononaphthoylhydroxamic  acid,  CioIIv'CO'NH'OH,  is  formed  by 
the  reaction  of  equal  molecular  proportions  of  hydroxylamine  and 
a-naphthoic  chloride.  It  crystallises  in  glistening  scales,  soluble  in 
boiling  water,  almost  insoluble  in  alcohol,  and  melts  at  186 — 187°.  It 
forms  a  potassium  salt,  but  this  decomposes  very  readily  with  forma- 
tion of  a-naphthylamine.  When  treated  with  /3-naplithoic  chloride 
the  above  acid  yields  a-a-dinaphthyl-carbamide.  Together  with  the 
above  mono-acid,  x-ot-dinaphthoylhydroxamic  acid,  OH'N(CO*CioH7)2, 
is  always  formed.  This  crystallises  in  needles  melting  at  150°,  and 
soluble  in  boiling  alcohol.  Its  potassium  salt  crystallises  in  needles 
soluble  in  alcohol. 

(S-Mononap/ithoylhydroxamic  acid,  prepared  from  /3-naphthoic 
chloride,  forms  small,  quadratic  scales,  easily  soluble  in  alcohol,  and 
melting  at  168°.  ^-^-DinaphtJwylhydroxam,ic  acid  yields  small 
needles  melting  at  I7l°.  The  potassium  salts  of  both  acids  are 
crystalline.  ^-j5-Dinaphthoylcarham.ide  crystallises  in  needles  melting 
at  286°. 

oi-(3-Dinaphthoylhyd7'oxamic  acid  is  obtained  by  heating  the  ^-mono- 
derivative  with  a-naphthoic  chloride  at  100".  It  crystallises  from 
boiling  alcohol  in  needles  melting  at  160°.  L.  T.  T. 

Action  of  Sodium  on  Alcoholic  ^-Naphthonitrile.  By  E. 
Bambeeger  and  O.  Boekmann  (Ber.,  20,  1711 — 1712). — Tetrahydro- 
^-naphthobenzylamine,  CioHn*CH2'NH2,  is  obtained  by  gradually  adding 
10  grams  of  sodium  to  a  hot  solution  of  10  grams  of  /3-naphthonitrile 
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in  100  grams  of  alcohol.  It  is  a  colourless  liqnid  of  odour  closely 
resembling  that  of  the  «-compound  (this  vol.,  p.  719),  boils  at  270'2° 
(corr.)  under  729  mm.  pressure,  and  does  not  fluoresce  when  pure. 
It  is  a  strong  non-acid  base,  which  absorbs  carbonic  anhydride  from 
the  air.  The  hydrochloride,  CnHieNCl,  crystallises  in  tufts  of  needles 
and  melts  at  228-5—229°;  the  platinochloride,  (CnHieNClXPtCU, 
forms  small,  lustrous,  yellow  needles ;  the  sulphate  crystallises  in 
long,  lustrous,  thin  prisms.  The  bje-products  of  the  reaction  are 
dihydronaphthalene,  identical  with  that  obtained  from  the  a-compound 
(loc.  cit.),  ammonia,  hydrogen  cyanide,  /^-naphthoic  acid,  and  frequently 
ytJ-naphthamide.  Of  these,  the  first  alone  occurs  in  any  considerable 
quantity.  A.  J.  G, 

Trimethylnaphthalene.  By  L.  Maschke  (Chem.  Centr.,  1886, 
824). — ^-ISTaphthylamiue  was  heated  with  methyl  iodide  and  methyl 
alcohol  at  100°,  and  the  resulting  ammonium  iodide  heated  for  some 
hours  at  300 — 335°.  From  the  resinous  product,  the  hydrocarbon  was 
isolated  by  distillation  with  steam.  It  boils  at  275°,  and  yields  a  well 
defined  picrate  melting  at  132—133°.  C.  F.  0. 

2  :  3  Dimethylanthraquinone.  By  K.  Elbs  and  H.  Eurich 
(Ber.,  20,  1361 — 1363). — 2  :  3  Dimethylanthraquinone  was  obtained 
by  heating  F.  Meyer's  orthoxylenephthaloic  acid, 

C6H3Me2-CO-C6H4-COOH, 

(Abstr.,  1882,  848).  It  is  best  crystallised  from  xylene,  and  melts 
at  183°.  It  resembles  anthraquinone  in  properties.  When  heated 
with  nitric  acid  (sp.  gr.  I'l)  at  210 — 220°  it  yields  2  :  3  anthraqui- 
nonedicarhoxylic  acid;  this  crystallises  in  yellow  needles,  is  sparingly 
soluble  in  the  usual  solvents,  and  melts  at  340°.  It  dissolves  in 
ammonia  to  a  red  solution,  which,  however,  cannot  be  evaporated 
without  decomposition.  Its  salts  all  have  a  reddish  colour.  When 
treated  with  water  it  is  converted  into  yellow  needles  of  the  anhydride 
which  melt  at  290°.  The  ammoniacal  solution  is  reduced  by  zinc- 
dust  to  2  :  3  anthracenedicarhoxylic  acid,  which  forms  a  crystalline 
powder  melting  at  345°.  The  quinone  yields  with  ammonia  and 
zinc-dust  2  :  3  dimethylanthracene  melting  at  246°.  The  j^icrate  forms 
unstable,  red  needles.  L.  T.  T. 

1  :  3  Dimethylanthraquinone.  By  K.  Elbs  and  M.  Gunther 
(Ber.,  20,  1364 — 1367). — This  compound  has  already  been  briefly 
described  by  Elbs  (Abstr.,  1886,  557).  When  oxidised  with  dilute 
nitric  acid  it  yields  I  :  3  anthraquinonedicarhoxylic  acid,  which  is 
sparingly  soluble  in  the  usual  solvents,  crystallises  in  needles,  and  is 
still  solid  at  330°.  When  reduced  with  zinc-dust  in  ammoniacal 
solution,  this  acid  yields  1  :  3  anthracenedicarhoxylic  acid.  This 
is  a  crystalline  powder,  sparingly  soluble  in  the  usual  solvents, 
and  still  solid  at  330".  When  the  quinone  is  reduced  with  zinc-dust 
in  ammoniacal  solution  no  dimethylanthracene  is  formed,  but  a 
compound  of  the  composition  CieHia  is  obtained ;  this  is  readily 
soluble  in  boiling  alcohol,  crystallises  in  scales,  and  melts  at  85°.     It 


842  ABSTRACTS  OF  CHEMICAL  PAPERS. 

forms  a  compound  with  picric  acid,  crystallising  in  brownisli-rod 
scales  meltincT  at  135°.  Chromic  acid  in  acetic  solution  reconverts  it 
into  the  quinone.     Its  constitution  is  not  yet  definitely  settled. 

L.  T.  T. 

Derivatives  of  Camphor.  By  L.  Balbiano  (Gazzetta,  17,  95— 
99). — When  bromocamphor  is  heated  with  phenylhydrazine  it  yields 
camphyldiphenyldehydrazine,  ]S'2PhH2*CioHi5  I  ISTsHPh. 

Four  monochlorocamphors  have  been  described  ;  it  is  here  shown 
that  one  of  the  physically  isomeric  chlorocamphors  obtained  by 
Cazeneuve  by  the  direct  chlorination  of  camphor,  is  identical  with 
that  obtained  by  Schiif  and  Puliti  by  the  decomposition  of  chloro- 
camphor-carboxylic  acid.  This  compound,  which  melts  at  92 — 92'5°, 
when  heated  with  phenylhydrazine  yields  a  camphyldiphenyldehydr- 
azine, melting  at  55 — 56°,  and  identical  with  that  obtained  from 
bromocamphor.  The  other  physical  isomeride,  melting  at  100*5'^,  but 
softening  at  94*5°,  yields  under  similar  conditions  the  same  phenyl- 
hydrazine-derivative.  These  experiments  further  confirm  the  view 
that  camphor  contains  the  ketonic  group.  V.  H.  V. 

Isomeric  Mononitro-camphors.  By  P.  Cazeneuve  (Compt. 
rend.,  104,  1522 — 1525). — 600  grams  of  granulated  zinc  is  treated 
with  1000  c.c.  of  a  10  per  cent,  solution  of  copper  sulphate,  and  when 
the  copper  is  deposited,  the  metal  is  washed  and  mixed  with  1500 
grams  of  alcohol  of  93°  and  300  grams  of  the  chloronitrocamphora 
obtained  by  the  action  of  fuming  nitric  acid  on  monochlorcamphor. 
The  mixture  is  heated  to  boiling  for  five  minutes,  and  the  alcohol 
decanted  ofi"  in  order  to  stop  the  reaction.  When  the  brown  liquid 
has  cooled,  it  is  mixed  with  zinc-dust,  filtered,  concentrated  to  two- 
thirds,  mixed  with  a  warm  concentrated  solution  of  120  grams  of 
sodium  carbonate,  heated  with  agitation,  diluted  with  2000  c.c.  of 
water,  boiled  with  animal  charcoal,  and  filtered.  The  nitrocamphors 
are  precipitated  by  adding  hydrochloric  acid,  and  the  precipitate  is 
treated  with  cold  alcohol  of  60°,  which  dissolves  the  /:J-nitrocamphor, 
but  leaves  the  a-derivative  undissolved. 

The  ot-nitrocamphor  is  crystallised  from  boiling  alcohol  of  93°,  and 
then  from  benzene.  It  forms  large,  rhombic  prisms,  insoluble  in 
water  but  soluble  in  strong  alcohol,  and  very  soluble  in  benzene.  It 
melts  at  100 — 101",  and  decomposes  at  160° ;  it  burns  quietly  on 
platinum  foil,  and  does  not  detonate  when  rapidly  heated.  Its  solu- 
tion in  benzene  is  Isevogyrate,  the  rotatory  power  diminishing  as  the 
concentration  increases.  a-Nitrocamphor  reddens  litmus  and  decom- 
poses carbonates,  forming  well-defined  salts.  An  alcoholic  solution  of 
the  copper  salt  is  maroon-coloured,  of  the  ferrous  salt  garnet- red,  of 
the  ferric  salt  blood-red.  The  quinine  salt  crystallises  readily  with 
alcohol.  a-Nitrocamphor  forms  ethereal  salts.  It  is  not  afiected  by 
concentrated  potash  or  soda,  but  when  heated  with  water  in  sealed 
tubes  it  yields  ammonia  and  nitric  acid.  With  a  mixture  of  sulphuric 
acid  and  fuming  nitric  acid  it  seems  to  form  a  dinitro-derivative, 
which  is  decomposed  by  water  with  evolution  of  nitric  oxide  and 
formation  of  camphoric  anhydride. 

fi'Nitrocamphor  crystallises  with  difficulty  in  microscopic,  arborescent 
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forms.  It  is  very  soluble  in  dilute  alcohol  and  in  benzene,  the  alco- 
holic solution  being  dextrogyrate,  whilst  the  benzene  solution  is  feebly 
laevogyrate.  It  alters  readily  and  becomes  yellow  when  heated.  It  is 
decomposed  by  boiling  alkalis,  and  its  salts  are  much  more  soluble 
than  those  of  the  a-derivative. 

Another  isomeride  exists,  and  will  be  described  in  a  subsequent 
paper.  C.  H.  B. 

Anemonin.  By  Hanrtot  {Compt.  rend.,  104,  1284—1286).— 
Anemonin  was  obtained  by  Heyer  from  various  species  of  anemones. 
The  author  prepared  it  by  distilling  ^nemoue  pulsatilla  in  a  current  of 
steam  until  the  distillate  no  longer  gave  a  yellow  coloration  with 
potash.  The  distillate  was  redistilled  and  allowed  to  remain  in  a  cool 
place  for  several  months,  when  it  deposited  the  anemonin,  which  was 
purified  by  solution  in  alcohol  and  recrystallisation  from  benzene, 
from  which  it  separates  in  slender  needles  of  the  composition  CisHioOe. 
A  product  is  also  obtained  which  has  practically  the  same  composition, 
but  is  insoluble  in  alcohol. 

Anemonin  melts  at  166°,  and  decomposes  at  270°  with  partial  subli- 
mation of  anemonin  and  a  liquid  which  appears  to  be  an  aldehyde. 
With  zinc-dust  or  with  hydriodic  acid  in  sealed  tubes,  it  gives  no 
distinct  reaction,  but  a  small  quantity  of  a  hydrocarbon  is  formed 
which  seems  to  be  cymene  or  cumene. 

If  anemonin  is  dissolved  in  chloroform  and  treated  with  excess  of 
bromine  it  yields  the  compound  Ci5Hi206Br4 ;  this  crystallises  from 
benzene  in  octahedra  which  do  not  melt  without  decomposition. 

When  treated  wath  nascent  hydrogen  in  an  acid  solution  anemonin 
yields  hydroanemonin,  CisIIjoOe,  which  crystallises  from  boiling 
petroleum  in  large,  colourless  lamellae  which  contain  1  mol.  HoO,  melt 
at  78°,  and  distil  without  decomposition  at  210 — 212°  under  a  pressure 
of  10  mm.  Hydroanemonin  is  much  more  stable  than  anemonin.  It 
is  insoluble  in  cold  solutions  of  the  alkalis,  yields  no  derivative  with 
acetic  anhydride,  and  no  chlorine-derivative  with  phosphorus  penta- 
chloride.    The  latter  reagent  only  partially  converts  it  into  anemonin. 

C.  H.  B. 

Action  of  Acetic  Anhydride  on  Methylpyrroline  and  Benzyl- 
pyrroline.  By  G.  Ciamician  and  P.  Silber  (Ber.,  20,  1368—1370). 
— Ciamician  and  Dennstedt  have  already  described  (Abstr.,  1885,  378) 
a  monacetyl-derivative  of  methylpyrroline.  By  using  a  very  large 
excess  of  anhydride  and  heating  for  eight  hours  at  250°,  the  authors 
have  obtained  diacetomethylpyrroline,  C4NH2MeAc2.  This  crystallises 
in  colourless  needles  melting  at  133 — 134°,  and  is  easily  soluble  in 
ether,  alcohol,  benzene,  chloroform,  and  boiling  water. 

The  authors  obtained  a  henzylpyrroline  by  heating  the  potassium 
compound  of  pyrroline  with  benzyl  chloride.  It  is  solid  at  ordinary 
temperatures,  but  melts  with  the  warmth  of  the  hand  to  a  colourless 
liquid  which  boils  at  247"  (uncorr.).  It  is  almost  insoluble  in  water, 
easily  soluble  in  alcohol  and  ether.  When  heated  at  240°  for  some 
hours  with  a  large  excess  of  acetic  anhydride,  it  yields  diaceto-henzyl- 
pyrroline,  C7H7'C4NHoAc2,  which  crystallises  in  colourless  needles,  is 
soluble  in  alcohol,  and  melts  at  129—130°.  L.  T.  T. 
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Action  of  Propionic  Anhydride  on  Pyrroline.    By  M.  Denn- 

STEUT  and  J.  ZiMMERMANN  (Ber.,  20,  1760 — 1762). — It  has  been  shown 
that  two  isomeric  acetyl-derivatives  are  obtained  by  the  action  of 
acetic  anhydride  on  pyrroline;  a  similar  result  is  obtained  by  heating 
pyrroline  with  propionic  anhydride  and  sodium  propionate  in  a  reflux 
apparatus,  when  two  propionylpyrrolines  are  obtained,  of  which  one 
only  distils  with  steam.     The  yield  is  not  good. 

Fropionyljyyrroline,  C4NH4*COEt  [COEt  =  1],  is  a  viscid,  yellowish 
oil  which  distils  at  192 — 194°,  can  also  be  distilled  with  steam,  and 
is  decomposed  by  alkalis  into  pyrroline  and  propionic  acid. 

The  isomeric  propionylpyrroline,  [COEt  =  2  or  3],  crystallises  in 
colourless  needles,  melts  at  52°,  boils  at  222 — 225°,  is  soluble  in  alkalis 
without  decomposition,  and  yields  a  white,  crystalline  silver- derivative, 
CiNHgAg-COEt  [Ag  :  COEt  =  1  :  2  or  3]. 

J)  1  propionylpyrroline,  C4NH3(COEt)2,  obtained  by  heating  5  grams 
of  pyrroline  with  50  grams  of  propionic  anhydride  at  260°,  crystallises 
in  colourless  plates,  and  melts  at  126 — 117°.  A.  J.  Gr. 

Preparation  of  Halogen-derivatives  of  Pyridine  Bases  from 
the  Pyridinecarboxylic  Acids.  By  G.  Pfeiffer  {Ber.,  20,  1343 — 
1353). — It  is  well  known  that  the  pyridine  bases  are  very  indifferent 
towards  substitution-reagents,  and  very  few  substitution-products  are 
at  present  known.  The  author  finds  that  halogen  substitution-products 
may  easily  be  made  through  the  mediation  of  the  carboxylic  acids. 

Bromine  does  not  acton  coUidinedicarboxylic  acid  in  either  alkaline 
or  acid  solution,  but  when  added  to  a  neutral  solution  of  the  potassium 
salt,  carbonic  anhydride  is  evolved  and  symmetrical  dibromocollidine, 

CMe"^p„    •  PM  ^-^J  ^®  obtained.     This  forms  sn,ow-white,  nacreous 

crystals  soluble  in  alcohol  and  ether,  almost  insoluble  in  water.  It 
melts  at  81°  and  boils  at  262 — 263°  under  a  pressure  of  726  mm.  and 
volatilises  slowly  even  at  ordinary  temperatures.  It  is  a  feeble  base, 
dissolves  in  hot  concentrated  hydrochloric  acid,  and  the  solution  on 
cooling  deposits  small,  polyhedric  crystals  of  the  hydrochloride 
C8NH9Br2,HCl.  This  is  easily  soluble  in  water,  and  the  aqueous  solu- 
tion decomposes  on  boiling.  The  dry  substance  sublimes  slightly 
when  rapidly  heated,  but  decomposes  into  its  components  even  at  100°, 
very  rapidly  at  about  200°.  With  bromine  it  yields  a  dibromide, 
CeNHgBrgjBraHCl.  The  platinochloride  forms  orange  needles  contain- 
ing 2  mois.  H2O  which  it  loses  at  120°  :  the  dichromate  melts  at  146°  ; 
tiie  picrate  at  159 — 160° ;  the  aurochloride  forms  yellow  needles. 
When  oxidised  with  permanganate  the  base  yields  dihromopyridinetri- 
carhoxylic  acid,  C5NBr2(COOH)3,  crystallising  in  needles  soluble  in 
boiling  water,  sparingly  so  in  alcohol  and  ether.  It  melts  with 
decomposition  at  204 — 206".     The  monopotassium  salt, 

COOK-C5NBr2(COOH)2  +  6H2O, 

forms  colourless  needles  soluble  in  hot  water.  This  salt  is  not  decom- 
posed by  mineral  acids,  and  the  free  acid  is  best  obtained  from  the 
silver  salt,  C5NBr.^(COOAg)3,  which  forms  an  insoluble,  crystalline 
powder.     Ferrous  sulphate  gives  a  carmine  coloration.    When  heated 
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in  glacial  acetic  solution  no  decomposition  takes  place  ;  when  the  acid 
is  heated  alone  all  three  carboxyl-^roups  are  eliminated  and  Hofmann's 
3  :  5  dibromopyridine  formed.  When  dibromocollidine  is  heated  with 
sodium  ethoxide,  3  :  5  diethoxycollidine,  C5NMe3(OEt)3,  is  formed; 
it  boils  at  217 — 219°  under  726  mm.  pressure. 

Symmetrical  potassium  lutidine  dicarboxylate  yields  with  bromine 
dihromolutidine,  CaNHMeaBra.  It  very  closely  resembles  dibromo- 
collidine in  appearance,  and  melts  at  65°. 

Quinolinic  acid  when  treated  with  bromine  under  like  conditions 
yields  3 :  5  dibromopyridine,  and  the  same  compound  was  formed  by 
the  action  of  bromine  on  pyridinepentacarboxylic  acid. 

When  quinolinic  acid  in  slightly  alkaline  solution  is  treated  with 
iodine,  diiodohydroxypyridine,  Ca^HoTaCOH)  [OH  :I:I  =  2:3:5],  is 
formed.  This  forms  hght-brown  needles  sparingly  soluble  in  alcohol, 
ether,  and  boiling  water  (the  latter  solution  having  an  acid  reaction) 
and  melting  at  257 — 259°.  When  heated  very  caref  ally  it  sublimes  in 
colourless  needles,  but  decomposes  if  heated  rapidly.  It  dissolves  in 
moderately  strong  sulphuric  acid,  but  is  reprecipitaied  unchanged  on 
the  addition  of  water.  Its  acid  character  is  more  marked,  the  sodium 
compound  crystallising  with  3H2O  in  colourless  scales.  It  also  forms 
well-marked  compounds  with  many  other  metals.  L.  T.  T. 

Action  of  Chloral  on  a-Picoline.  By  A.  Einhorn  and  A. 
LiEBRECHT  (Ber.,  20, 1592 — 1594). — When  equimolecular  proportions 
of  a-picoline  and  chloral  are  mixed  together,  rise  of  temperature 
occurs,  and  a  white,  crystalline  mass  is  obtained  which  yields  iv-tri- 
chloro-ct-hydroxypropylpijridine,  C5NH4'CH2-CH(OH)-CCl3,  if  it  is  heated 
for  8  to  10  hours  either  with  or  without  zinc  chloride.  This  com- 
pound crystallises  from  dilute  alcohol  in  beautiful,  six-sided  tables, 
melts  at  86 — 87°,  and  yields  well-characterised  salts  with  acids.  The 
hydrochloride,  CgHsNOClsjHCl,  crystallises  in  compact,  long  needles, 
melts  at  201 — 202°,  and  is  soluble  in  absolute  alcohol.  When  heated 
with  alcoholic  potash,  the  base  is  converted  into  a-pyridylacrylic  acid, 
which  forms  a  white,  crystalline  hydrochloride,  CsHvNOajHCl,  melting 
at  220°  with  decomposition.  W.  P.  W. 

Behaviour  of  the  Nitrobenz aldehydes  towards  Ethyl  Aceto- 
acetate  and  Ammonia.  By  R.  Lepetit  {Ber.,  20,  1338 — 1343). — 
The  author  has  investigated  the  action  of  ammonia  and  ethyl  aceto- 
acetate  on  the  three  isomeric  nitrobenzaldehydes.  When  metanitro- 
benzaldehyde  (1  moL),  ethyl  acetoacetate  (2mols.),and  a  slight  excess 
of  ammonia  are  heated  in  alcoholic  solution,  ethyl  m,etanitrophenyl- 
lutidinehydrodicarboxylate,  N02*C6H4*C5NH2Me2(COOEt)2,  is  formed. 
It  is  easily  soluble  in  alcohol,  ether,  chloroform,  and  acetone,  crystal- 
lises in  plates,  and  melts  at  161°.  When  a  small  quantity  of  fuming 
nitric  acid  is  added  to  an  alcoholic  solution  and  a  current  of  nitrous 
acid  then  passed  in,  ethyl  metanitrophenyllutidinedicarboxylatey 

N02-C6H4-C5NMe2(COOEt)2, 

is  produced.  It  crystallises  in  colourless  plates,  soluble  in  ether  and 
alcohol,  and  melting  at  65°.      The  nitrate  forms  colourless,  acicular 
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crystals  melting  at  129 — 130°;  the  platinochloride,  orantye  crystals 
melting  at  202°.  When  treated  with  tin  and  hydrochloric  acid  the 
ethyl  salt  yields  ethijl  metamidophenyllutidinedicarhoxylate^  which  is 
soluble  in  alcohol  and  ether,  crystallises  in  plates,  and  melts  at  109 — 
110°.     This  compound  is  bibasic,  and  forms  o,  platinochloride, 

Ci9H32N,04,H2PtCl6    +    H^O, 

which  crystallises  in  yellow  needles,  loses  water  at  110 — 120°,  and 
decomposes  at  about  260°  without  previous  fusion.  This  amido- 
compound  acts  as  a  primary  aromatic  amine,  and  may  be  diazotised, 
&c. 

Paranitrobenzaldehyde  reacts  in  a  similar  way,  but  the  reaction 
does  not  take  place  so  smoothly,  a  great  deal  of  secondary  products 
and  resinous  matter  are  formed,  and  the  yield  is  very  small.  The 
hydro-compound  was  not  obtained  quite  pure,  but  is  crystalline  and 
melts  at  about  118—122°. 

With  orthonitrobenzaldehyde  the  reaction  takes  place  differently. 
A  substance,  C19H20N4O5,  is  always  formed  as  well  as  the  hydro-salt, 
and  the  yield  of  these  two  substances  appears  to  be  better  when  equi- 
molecular  proportions  of  ethyl  acetoacetate  and  nitrobenzaldehyde 
are  taken  than  when  the  usual  proportion  2  : 1  is  employed.  Ethyl 
orthonitrophenyllutidinehydrodicarhoxylate  forms  pale-yellow,  rhombic 
plates,  is  soluble  in  alcohol  and  ether,  and  melts  at  119 — 120°.  It  is 
insoluble  in  dilute  acids.  When  oxidised  with  nitrous  acid  so  little 
crystallisable  substance  was  obtained  that  the  non-hydrogenised  com- 
pound could  not  be  obtained  in  a  pure  state.  The  compound, 
C19H00N4O5  (possibly  Ci9H22l^405),  mentioned  above  is  very  sparingly 
soluble  in  alcohol,  crystallises  in  yellow  needles,  and  melts  at  189° ;  it 
has  basic  properties.  The  hydrochloride,  Ci9H2iN'405Cl,  forms  a  sparingly 
soluble,  yellow  powder,  loses  hydrogen  chloride  in  dry  air,  rapidly  at 
100°,  and  melts  with  partial  decomposition  at  150°;  it  also  forms  a 
platinochloride.  This  compound  is  unstable,  and,  when  it  is  boiled 
with  hydrochloric  acid,  ethyl  chloride  and  carbonic  anhydride  are 
evolved,  whilst  orthonitrobenzaldehyde  is  amongst  the  residual  pro- 
ducts. Attempts  at  hydrolysis  and  reduction  were  unsuccessful.. 
When  nitrous  acid  is  passed  through  alcohol  in  which  the  base  is  sus- 
pended, solution  takes  place,  and,  after  a  time,  white  needles  separate 
which  have  the  same  composition,  C19H20N4O5,  as  the  base,  but  are 
non-basic  in  character,  and  decompose  at  192°. 

With  phenylhydrazine  all  three  nitrobenzaldehydes  react  in  the 
usual  way  with  formation  of  hydrazides  of  the  constitution 
!N02*C6H4'CH  !  NzHPh.  The  ortho-compound  forms  small,  ruby -red 
prisms  melting  at  152°  ;  the  para-compound  dark-red  crystals,  with  a 
bluish  surface  fluorescence,  and  melting  at  155° ;  and  the  meta-com.' 
pound  scarlet  crystals  melting  at  120°.  L.  T.  T. 

Cinchonic  Acid.  By  A.  Claus  and  M.  Kickelhayn  (Ber.,  20, 
1504 — 1606). — Whilst  engaged  in  the  preparation  of  a  large  quantity 
of  cinchonic  acid,  obtained  by  the  oxidation  of  6  kilos,  of  cinchonine 
with  nitric  acid,  the  authors  have  observed  that  it  crystallises  in 
three  forms  ;  1,  in  the  well-known,  slender,  caffeine-like  needles  with 
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1  mol.  of  H2O ;  2,  with  2  mols.  of  H2O  in  the  triclinic  forms 
described  by  Muthmann  and  Nef  (this  vol.,  p.  598)  ;  and,  3,  in  mono- 
clinic  tables  also  with  2  mols.  of  H2O.  The  first  form  is  always 
obtained  when  the  hot,  concentrated  solution  of  the  acid  is  allowed  to 
cool  durintr  crystallisation  ;  the  third  form  separates  during  the  slow 
evaporation  of  dilute  aqueous  solutions  of  the  pure  acid ;  whilst  the 
second  form,  according  to  the  authors'  experience,  is  got  by  the  slow 
crystallisation  of  solutions  of  the  acid  containing  some  impurity  such, 
as  mineral  acid,  and,  after  repeated  recrystallisation,  yields  the  third 
form  on  the  slow  evaporation  of  its  dilute  aqueous  solution. 

The  crystallographic  measurements  of  the  third  form  agree  with, 
those  of  'Ditscheiner  {A7malen,  173,  84),  and,  consequently,  Muthmann 
and  Nef's  conclusions  cannot  be  maintained.  The  crystals  are  mono- 
clinic,  a:h  :  c  =  0'2758  :  1  :  0-5328;  (3  =  98°  3' ;  and  the  following 
faces  were  observed  :  00^00,  ooP,  S^oo,  and  ^^00.  W.  P.  W. 

Synthesis  of  Quinoline-derivatives.  By  L.  Knorr  (Ber.,  20, 
1397 — 1399). — When  ethyl  /3-phenylamido-a-crotonate  is  heated  at 
190 — 200°  it  yields  7~hydroxy.quinaldine  described  by  Conrad.  By 
the  action  of  dry  sodium  ethylate  on  the  crotonate  the  author  obtained 
a  compound,  CuHi^NOs,  which  appears  to  be  Conrad  and  Limpach's 
phenyllutidoncarboxylic  acid.  L,  T.  T. 

Reactions  of  Quinoline.  By  H.  Weidel  {Monatsh.  Chem.,  8, 
120 — 146). — When  a  mixture  of  dry  quinoline  hydrochloride  (from 
50  grams  of  quinoline),  50  grams  of  quinoline,  and  10  grams  of 
platinised  asbestos,  is  heated  at  170°,  and  subsequently  at  200°,  in  a 
gentle  current  of  dry  oxygen,  the  whole  becomes  dark  in  colour  and 
thick.  It  is  then  dissolved  in  dilute  hydrochloric  acid,  filtered,  and 
treated  with  alkali  and  steam-distilled.  The  residue  is  dissolved  in 
very  dilute  hydrochloric  acid,  and  fractionally  precipitated  with  a 
concentrated  solution  of  sodium  acetate.  The  last  precipitate  yielded 
on  further  purification  dichinolyl,  melting  at  173°.  The  yield  is 
8  per  cent. 

When  quinoline  hydrocUoride  (from  129  grams  of  base),  93  dry 
pure  aniline,  and  25  grams  of  platinised  asbestos  are  heated  together, 
first  at  160°,  then  for  some  hours  at  175°,  and  finally  at  180°, 
paramido-a-phenyl(i[uinoline  (Jellinek,  Abstr.,  1886,  1045)  and  a  new 
diquinolyl  are  obtained.  This  melts  at  138°  (uncorr.).  It  yields  two 
hydrochlorides ;  the  one  (with  2  mols.  HCl)  is  colourless,  the  other 
(with  1  mol.  HCl)  yellow.  The  yield  of  base  is  25  to  40  per  cent,  of 
that  required  by  theory.  The  acetyl-derivative,  Ci6HaN2Ac,  crystal- 
lises from  alcohol  in  lustrous  plates,  melting  at  189°  (uncorr.). 

Dihydruxyphenylquinoline,  C15H11NO2,  is  obtained,  together  with 
parahydroxy-a-phenylquinoline,  by  the  action  of  potassium  nitrite  on 
amido-a-phenylquinoline,  in  presence  of  excess  of  hydrochloric  acid. 
It  crystallises  in  colourless,  lustrous,  prismatic  needles,  insoluble  in 
water,  readily  soluble  in  benzene,  ether,  alcohol,  chloroform,  and 
acetone  ;  it  melts  at  114°  (uncorr.). 

Parahydroxy-x-jphenylquinoline,  CisHnNO,  forms  a  loose  mass  of 
colourless,  slender,  monoclinic  crystals,  insoluble   in  water,  readily 
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soluble  in  boiling  benzene,  xylene,  and  alnobol,  in  bydrocblorio 
acid,  and  in  aqueons  potash.  It  melts  at  237 — 238°  (uncorr.),  and 
distils  without  decomposition  nnder  62  mm.  pressure.  The  hydro, 
chloride  (with  2  mols.  HgO)  crystallises  in  hair-like  crystals  of  a 
lemon-yellow  colour;  the  platinochloride,  (Ci5HiiTSrO)2,HoPtCl6,  crys- 
tallises in  gold-coloured,  thin  plates.  The  acetijl-derwafive  crystallises 
in  large,  colourless,  thin,  rhombic  plates,  meltinor  at  123°;  it  is  readily 
soluble  in  ether,  benzene,  and  ethyl  acetate.  When  hydroxvnhenyl- 
quinoline  is  oxidised  with  chromic  acid,  quinaldic  acid  meltinof  at 
157°  is  formed ;  when  distilled  with  zinc-dust  it  is  almost  quantita- 
tively converted  into  a-phenylquinoline.  By  the  action  of  tin  and 
hydrochloric  acid  on  hydroxy-a-phenylquinoline,  tetrahydrohi/droxif-a- 
phenylquinoUne,  C15H15NO,  is  formed :  this  could  not  be  obtained  in 
crystals.  The  hydrochloride  forms  white,  lustrous,  prismatic  crystals. 
The  solution  gives  with  ferric  chloride  an  intense  blood-red  colora- 
tion ;  with  nitric  acid  first  a  red-violet,  then  a  brown-red  colour  is 
produced.  When  fused  with  potash,  parahydroxybenzoic  acid  is 
formed.  The  above  reactions  point  to  the  following  constitutional 
formula  for  paramido-a-phenylquinoline  : — 

CgNHe-CeHrNH^  [CeHi-N-H^  =  2';   C^NHe  :  NH2  =  1  :  4]. 

The  nitro-derivative  of  parahydroxy-*-phenylquinoline,  C15H10N2O3, 
was  also  obtained  in  the  product  of  the  action  of  potassium  nitrite 
and  hydrochloric  acid  on  paramido-a-phenylquinoline.  It  crystallises 
in  microscopic  lemon-yellow  plates,  melting  at  151° ;  it  is  rather 
readily  soluble  in  alcohol  and  ether. 

Diquinolyl,  CigHisNo,  is  contained  in  the  mother-liquor  from  the 
preparation  of  paramido-a-phenylquinoline.  It  is  best  prepared  by 
heating  a  mixture  of  20  grams  of  paramido-a-phenylquinoline,  20 
grams  of  glycerol,  40  grams  of  sulphuric  acid,  and  5  grams  of  nitro- 
benzene, at  180°,  until  frothing  ceases.  The  product  is  dissolved  in 
water,  filtered,  neutralised  with  sodium  carbonate,  and  repeatedly 
extracted  with  ether.  The  residue  obtained  by  evaporating  off  the 
ether  is  converted  into  the  hydrochloride,  which  is  recrystallised 
several  times.  The  free  base  crystallises  from  alcohol  (by  slow 
evaporation)  in  monoclinic  crystals  of  a  fatty  lustre  :  a  :  h  :  c  = 
1-3685  :  1  :  2-3778.  It  melts  at  144°  (uncorr.),  is  readily  soluble  in 
benzene,  xylene,  and  alcohol,  less  in  ether.  It  volatilises  without 
decomposition.  The  platinochloride,  Ci8HioISr2,H2PtCl6,  forms  a  yellow- 
ish-white, m  i  crocry  stall  in  e  powder,  almost  insoluble  in  water.  The 
onethiodide,  Ci8Hi2lS'2,MeI  +  HgO,  crystallises  in  small,  bright  yellow 
needles,  melting  at  231 — 232°,  very  sparingly  soluble.  The  monosul- 
phonic  acid  prepared  by  heating  diquinolyl  with  5  parts  of  sulphuric 
acid  at  160 — 180°,  forms  a  white,  chalky  powder,  soluble  in  dilute 
alkali  solutions.  When  the  sulphuric  acid  is  heated  with  potash  at 
220°,  hydroxydiqui7iohjl,  CigHiaNoO,  is  formed.  This  forms  a  crystal- 
line powder,  readily  soluble  in  boiling  benzene  and  alcohol ;  it  melts 
at  187°.  N.  H.  M. 

Action  of  Acetamide  on  Orthochloroquinoline.  By  F. 
MuHLERT  {Ber.f  20,  1551 — 1562). — When  chloroqninoline  is  heated 
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for  several  "hours  with  acetamide,  carbostyril  is  formed ;  the  latter  is 
also  obtained  too-ether  with  bengonitrile  when  benaamide  is  used 
instead  of  acetamide.  N,  H.  M. 

Quinoline-derivatives  from  /3-Diketones,  By  C.  Beyer  (Ber., 
20,  1767 — 1773). — In  the  method  for  the  preparation  of  quinoline- 
derivatives  from  aromatic  amines  and  the  condensation-products 
obtained  by  the  action  of  hydrogen  chloride  on  mixtures  of  fatty  alde- 
hydes with  certain  ketones  (Abstr.,  1886,  629),  it  seemed  probable 
that  an  anilide  is  first  formed,  and  is  converted  into  the  quinoline- 
derivative  in  the  further  course  of  the  reaction.  Proof  of  the  truth 
of  this  idea  is  given  in  the  present  paper. 

Benzoylacetoneanilide, 

COPh'CHo-CMe  :  NPh,  or  COPh'CH  !  CMe'N^HPh, 

is  prepared  by  heating'  aniline  and  benzoyl  acetone  in  equimolecular 
proportions  at  150®,  or  by  boiling  the  mixture  with  glacial  acetic  acid 
in  a  reflux  apparatus  for  some  hours.  It  crystallises  in  yellowish- 
white  plates,  and  melts  at  110°.  When  heated  with  concentrated 
sulphuric  acid  the  anilide  is  converted  into  7-phenylquinaldine. 

Dibenzoylmethane,  CIl2(COPh)2,  under  like  treatment  also  yields 
an  anilide  ;  this  could  not  be  obtained  in  a  state  of  purity,  but  the 
crude  product  when  heated  with  sulphuric  acid  yields  2  :  4i-diphenyU 
quinoUne,  CgNHsPho.  This  forms  a  white,  crystalline  mass,  melts  at 
112°,  and  shows  feebly  basic  properties,  its  sulphate  dissociating 
readily  when  treated  with  pure  water.  The  sulphate,  chromate,  and 
platinochloride,  (C2iHi5N)9,il2PtCl6  +  2H2O,  were  prepared. 

A.  J.  G. 

Acridaldehyde      and     Acridinecarboxylic      Acid,      By    A. 

Bernthsen  and  F.  Muhlert  (i?er.,  20,  1541 — 1551). — Methyl  acri- 
dinechloral,  Ci3H8N'CH2*CH(OH)'CCl3,  is  prepared  by  adding  70  grams 
of  chloral  to  60  grams  of  methylacridine  suspended  in  600  grams  of 
benzene.  The  temperature  is  raised  to  70 — 75°,  when  the  methyl- 
acridine is  completely  dissolved,  and  a  separation  of  a  yellow,  sandy 
precipitate  takes  place.  After  some  hours  it  is  filtered,  washed,  and 
extracted  with  boiling  alcohol  or  benzene.  The  yield  is  almost  equal 
to  that  required  by  theory.  It  is  sparingly  soluble  in  alcohol,  and 
crystallises  in  needles  or  prisms  which  melt  with  decomposition  above 
200".  It  is  almost  insoluble  in  dilute  acids,  and  dissolves  in  strong 
sulphuric  acid  without  decomposition,  yielding  a  splendid,  fluorescent 
solution. 

Acridylacrylic  aoid,  CiaTTsN'CH  !  CH'COOH,  is  obtained  by  saponi- 
fying the  above  chloral-compound  with  an  excess  of  20  per  cent, 
aqueous  soda,  mixed  with  half  its  volume  of  alcohol.  It  forms  an 
almost  insoluble,  crystalline  powder,  which  decomposes  when  heated 
at  208°,  with  evolution  of  carbonic  anhydride.  It  has  acid  as 
well  as  basic  properties.  The  solutions  of  the  alkali  salts  show  a 
green  fluorescence.  The  potassium  salt  forms  slender  needles  very 
readily  soluble  ;  the  sodium,  amm.onium,  and  silver  salts  are  described. 
The  hydrochloride  crystallises   in  well-formed,  flat  needles.      When 
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this  is  reduced,  hjdroacridylacryh'c  acid,  CigHioN-CH-CH  !  CH'COOU, 
is  obtained.  This  is  readily  soluble  in  alcohol  and  ether,  sparingly  in 
■water.     The  sodium  salt  forms  flat  needles  very  readily  soluble. 

Acridaldehyde,  CisHgN'CHO,  is  prepared  by  dissolving  15  grams 
of  acridylacrylic  acid  in  excess  of  sodium  carbonate  solution,  diluting 
to  750  c.c,  adding  500  c.c.  of  benzene,  cooling  the  whole  to  0°,  and 
shaking  vigorously  with  a  not  too  concentrated  solution  of  15  grams 
of  potassium  permanganate.  After  some  time  it  is  filtered  through 
calico,  the  aqueous  solution  separated  and  extracted  with  ether.  The 
united  benzene  and  ether  extracts  are  extracted  with  dilute  hydro- 
chloric acid.  It  crystallises  from  hot  alcohol  in  slender,  yellow 
needles  of  a  silky  lustre,  melts  at  139 — 140°,  and  boils  with  partial 
decomposition  at  a  higher  temperature.  The  hydrochloride  forms 
gold-coloured,  slender  needles,  which  are  decomposed  by  warm  water; 
the  nitrate  crystallises  in  slender,  yellow  needles  less  soluble  than  the 
hydrochloride ;  the  sulphate  forms  sparingly  soluble,  gold-coloured, 
lustrous  needles ;  the  chror)iate  forms  short,  slender  prisms.  The 
phen.ylhydrazine-compomid,  C20H15N3,  crystallises  from  alcohol  in  hex- 
agonal plates,  insoluble  in  water ;  the  salts  form  microscopic  violet 
needles  of  a  green  metallic  lustre,  sparingly  soluble  in  water,  more 
soluble  in  alcohol ;  the  solutions  are  violet-blue. 

Acridinecarhoxylic  acid,  dsHgN'COOH,  is  obtained  by  adding  the 
finely-powdered  aldehyde  to  a  warm  5  per  cent,  sodium  hydroxide 
solution  containing  an  excess  of  freshly  precipitated  silver  oxide.  It 
crystallises  in  lustrous,  yellow  needles,  soluble  in  alcohol,  less  soluble 
in  water.  When  heated  at  300°  it  is  decomposed  into  acridine  and 
carbonic  anhydride.  The  sodium  and  ammonium  salts  are  readily 
soluble  ;  salts  with  acids  do  not  appear  to  be  capable  of  existing. 
When  the  solutions  of  the  alkali  salts  are  diluted  they  show  a  blue 
fluorescence.  N.  H.  M. 

Creatines  and  Creatinines:  a-Amidocaprocyamine  and 
a-Amidocaprocyamidine.  By  E.  Duvilliee  (Compt.  rend.,  104, 
1290 — 1292). — OL-Amidocaprocy amine  \^  obtained  by  mixing  an  aqueous 
solution  of  leucine  with  at  least  2  parts  of  cyanamide  and  a  few 
drops  of  ammonia,  and  allowing  the  liqaid  to  remain  for  several 
months.  The  liquid  is  then  evaporated  to  dryness,  repeatedly  ex- 
tracted with  alcohol  to  remove  dicyanamide,  and  the  insoluble  residue 
crystallised  from  water,  from  which  it  separates  in  anhydrous  lamell89 
of  the  composition  NH  \  C(NH2)-NH-CH(COOH)-CH2-CH2-CH,Me. 
It  is  very  slightly  soluble  in  cold  water,  more  soluble  in  hot  water, 
very  slightly  soluble  in  alcohol. 

a'Ainidocaprocyamidine  is  obtained  by  boiling  the  preceding  com- 
pound in  water  for  several  hours.  It  crystallises  in  needles,  which 
are  very  slightly  soluble  in  cold  alcohol,  but  dissolve  more  readily  in 
hot  alcohol,  and  are  about  as  soluble  in  water  as  the  preceding  com- 
pound.    From  hot  water  it  crystallises  in  silky,  anhydrous  needles. 

It   has   the    composition    <p.^rT-  T^TT>'CH-CH2'CH2'CH2Me,    and 

when  boiled  with  water  is  reconverted  into  the  corresponding 
cyamine. 
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It  is  worthy  of  note  tbat  leucine  yields  a  creatine,  whilst  «-methyl- 
amidocaproic  and  a-ethylamidocaproic  acids  yield  creatinines. 

C.  H.  B. 

Alkaloids.  By  O.  de  Coninck  (Compt.  rend.,  104,  1374—1375).— 
Nicotine  was  treated  with  methyl  iodide  in  the  same  way  as  with 
ethyl  iodide  (this  vol.,  p.  603).  The  product  is  a  yellow,  translucent 
solid,  which  is  dissolved  in  warm,  absolute  alcohol  and  gradually 
mixed  with  potash  of  45°,  when  a  ruby-red  coloration  is  produced, 
which  becomes  darker  with  excess  of  alkali.  If  the  mixture  is  heated 
for  2^  hours  on  the  water-bath,  and  the  alcoholic  solution  decanted 
off,  and  concentrated,  at  a  certain  degree  of  concentration  tha  liquid 
stains  the  skin  like  nitric  acid.  When  evaporated  to  dryness  it 
leaves  a  deep  reddish-brown,  viscid  residue,  and  if  this  is  dissolved  in 
alcohol  it  gives  a  solution  with  a  green  fluorescence.  On,  addition  of 
water  or  a  concentrated  acid  this  solution  becomes  turbid,  but  the 
addition  of  hydrochloric  acid  to  the  diluted  alcoholic  solution  repro- 
duces the  original  colour.  Ammonia  changes  the  colour  to  dull  red, 
which  is  converted  by  hydrochloric  acid  into  a  bright  orange-red. 
If  an  excess  of  hydrochloric  acid  is  added  to  the  original  alcohol 
solution,  and  the  mixture  poared  into  a  large  quantity  of  water,  a 
brilliant  green  fluorescence  is  observed.  The  liquid  is  orange  by 
transmitted  light,  and  intense  green  by  reflected  light. 

These  reactions  afford  further  proof  that  nicotine  is  closely  related 
to  the  pjridic  or  dipyridic  compounds.  C.  H.  B. 

Separation  of  the  Opium  Alkaloids.  By  P.  C.  Pluggb  (Arch. 
Pharm.  [3],  25,  343 — 354). — The  six  alkaloids  narcotine,  papaverine, 
narceine,  thebaine,  codeine,  and  morphine  are  separated  by  the  use  of 
the  following  precipitants. :  sodium  acetate,  potassium  ferricyanide, 
sodium  salicylate,  potassium  thiocyanate,  and  ammonia.  The  alkaloids 
are  obtained  as  an  aqueous  solution  of  the  hydrochlorides.  The 
liquid  is  mixed  with  a  sufficient  quantity  of  concentrated  sodium 
acetate  solution,  allowed  to  remain  24  hours,  and  filtered.  The  precipi- 
tate, washed  with  a  little  water,  consists  of  pure  narcotine  and 
papaverine  ;  it  is  dissolved  in  dilute  hydrochloric  acid  and  diluted 
until  the  solution  contains  not  more  than  -^^  of  narcotine,  when  a  solu- 
tion of  potassium  ferricyanide  is  added.  After  remaining  24  hours, 
filtering  and  washing  with  a  little  water,  the  precipitate  of  papaverine 
ferricyanide  is  obtained  from  which  the  alkaloid  may  be  separated  by 
digesting  with  aqueous  soda,  filtering,  and  if  necessary  dissolving  and 
reprecipitating  with  ammonia.  The  filtrate  containing  the  narcotine 
yields  this  alkaloid  by  precipitation  with  ammonia.  The  filtrate 
containing  the  remaining  four  alkaloids  together  with  an  excess  of 
sodium  acetate  is  concentrated  to  a  small  volume  on  the  water-bath 
and  allowed  to  remain  24  hours,  then  filtered.  The  precipitate 
washed  with  a  little  water  consists  of  narceine  separated  directly  from 
the  liquid  as  pure  alkaloid.  The  filtrate  contains  traces  of  narceine 
and  all  the  thebaine,  codeine,  and  morphine.  It  is  mixed  with  a  suffi- 
cient quantity  of  sodium  salicylate  solution.  After  24  hours  the  ci-ys- 
talline  precipitate  is  filtered  and  washed  with  a  little  water.  It  consists 
of  thebaine  salicylate.     On  washing  this  on   the   filter  with  dilute 
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ammonia  until  ferric  cliloride  ceases  to  indicate  salicylic  acid  in  the 
washings,  pure  aikalo'fd  remains  on  the  filter.  The  filtrate  contains 
traces  of  narceine,  thebaine,  the  excess  of  sodium  salicylate,  and  all 
the  codeine  and  morphine.  It  is  acidified  with  hydrochloric  acid ; 
after  remaining  some  time  the  salicylic  acid  separated  is  filtered  off, 
and  the  filtrate  is  repeatedly  shaken  with  chloroform  to  remove  the 
remainder  of  the  salicylic  acid,  narceine,  and  thebaine ;  then  the 
chloroform  is  removed  by  a  gentle  heat,  the  liquid  is  carefally 
neutralised  and  finally  mixed  with  potassium  thiocyanate  solution. 
After  24  hours  the  precipitate  consists  of  codeine  hydrogen  thiocyanate. 
The  filtrate  contains  the  morphine,  which  can  be  precipitated  by 
slight  excess  of  ammonia.  In  many  cases  the  above  methods  can  be 
employed  quantitatively.  Mixtures  of  narcotine  and  morphine  pre- 
cipitated with  sodium  acetate  gave  from  97*15  to  100  per  cent,  of  the 
narcotine.  N'arcotine  in  presence  of  morphine,  codeine,  and  thebaine 
gave  99 •43  per  cent.  Papaverine  precipitated  by  acetate  in  presence 
of  morphine  gave  98'15  per  cent,  of  the  total  present.  The  same 
alkaloid  in  presence  of  morphine,  codeine,  and  thebaine  gave  97"02 
per  cent.  In  the  two  experiments  where  thebaine  was  present  over 
90  per  cent,  of  that  alkaloid  was  obtained  by  precipitating  with 
sodium  salicylate.  The  separation  of  papaverine  by  means  of  potas- 
sium ferricyanide  is  very  complete.  Codeine  cannot  be  quantitatively 
separated  from  morphine  by  means  of  potassium  thiocyanate. 

J,  T. 
Composition  of  Papaverine,  By  P.  C.  Plugge  (Arch.  Fharm. 
[3],  25,  421 — 425). — The  composition  of  this  alkaloid  is  sometimes 
represented  by  the  formula  C2oH2iN04,  as  given  by  v.  Merck,  its  dis- 
coverer, and  sometimes  by  0211121^04.  The  author  shows  that  the 
former  and  older  formula  most  nearly  agrees  with  analytical  results 
obtained  both  by  himself  and  others.  J.  T. 

Strychnine    and  Brucine  Ferro-  and    Ferri-cyanides.      By 

HoLST  and  Beckqrts  {Arch.  Fharm.  [3],  25,  313 — 315). — Normal 
strychnine  ferrocyanide,  (C2iH22N202)4,H4Fe(CN)6  +  4H2O,  is  precipi- 
tated from  neutral  solutions  of  strychnine  salts  by  potassium  ferro- 
cyanide,  forming  a  white,  crystalline  powder  with  a  shade  of  yellow, 
slightly  soluble  in  cold  water,  more  easily  in  hot,  from  which  well- 
formed,  prismatic  crystals  separate  on  cooling.  Acid  strychnine  ferro- 
cz/am^Ze,  (C2iH22N202),H4Pe(CN')6,  is  precipitated  from  a  strong  hydro- 
chloric acid  solution  of  a  salt  by  potassium  ferrocyanide  as  a  white 
powder  with  a  shade  of  blue.  It  is  insoluble  in  cold  water  and  alcohol, 
but  dissolves  in  hot  water  with  formation  of  hydrogen  ferrocyanide, 
giving  rise  to  a  blue  coloration  and  the  formation  of  hydrocyanic 
acid.  The  salt  has  a  strong  acid  reaction,  decomposes  carbonates  and 
is  decomposed  by  ammonia  and  alkalis  with  separation  of  strychnine. 
Normal  hrucine  ferrocya7iide,  (C23H26N'304)4,H4Fe(CN')6  +  4H2O,  is  ob- 
tained by  adding  to  a  concentrated  neutral  brucine  hydrochloride 
solution,  a  concentrated  solution  of  potassium  ferrocyanide,  as  tufts 
of  yellow,  prismatic  crystals  ;  it  gives  yellow  solutions  with  water  and 
alcohol.  In  the  air  it  gradually  passes  into  brucine  ferricyanide  with 
the  separation  of  brucine.     Acid  hrucine  ferrocyanide ^ 

(C23H2eN204),H4Fe(CN)e, 
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the  salt  precipitated  from  a  very  concentrated  strongly  acid  solution 
of  brucine  by  potassium  ferrocyanide,  forms  a  white,  crystalline  powder, 
as  seen  under  the  microscope,  which  in  the  air  quickly  becomes  blue. 
In  less  concentrated  solutions  there  is  no  change  at  first,  but  after 
12 — 24  hours  beautiful,  large,  white  prisms  form  of  the  same  compo- 
sition as  the  powder.  The  salt  decomposes  when  heated  with  water 
with  separation  of  hydrocyanic  acid. 

Potassium  ferri cyanide  gives  only  normal  salts.  Strychnine  ferri- 
cyanide,  (C2iH22N202)6,H6Fe2(CN)i2  -f  I2H2O,  precipitated  from  neutral 
and  acid  solutions,  forms  golden-yellow,  flat  prisms,  somewhat 
sparingly  soluble  in  water  to  a  yellow  liquid.  Brucine  ferricyanide, 
(C22H26N204)6,H6Fe2(C]S")i2  "f-  I2H2O,  is  precipitated  from  acid  or 
neutral  solutions  of  brucine  salts  as  greenish-yellow  spangles, 
sparingly  soluble  in  water  to  a  yellow  liquid.  Other  alkaloids  are  now 
undergoing  investigation  by  the  authors. 

Estimation  of  Strychnine  and,  Brucine. — The  authors  have  based  a 
volumetric  method  on  Dunstan  and  Short's  observation  that  strych- 
nine is  completely  precipitated  from  aqueous  solution  of  its  sulphate, 
whilst  brucine  is  not.  If  a  0*6  to  1  per  cent,  solution  of  the  two 
alkaloids,  strongly  acidified  with  hydrochloric  acid,  is  treated  with 
potassium  ferrocyanide  until  a  filtered  portion  of  the  solution  gives  a 
blue  stain  with  ferric  chloride  paper,  the  whole  of  the  strychnine  is 
precipitated  as  acid  strychnine  ferrocyanide,  whilst  the  brucine 
remains  in  solution.  The  amount  of  strychnine  can  thus  be  deter- 
mined by  using  a  standard  solution  of  ferrocyanide,  244  parts 
potassium  ferrocyanide  corresponding  to  334  parts  of  strychnine.  If 
the  solution  contain  less  than  0'5  per  cent,  the  separation  is  too  slow ; 
also  the  ferric  chloride  paper  should  not  be  allowed  to  get  perfectly 
dry  before  use.  A  mixture  containing  0"145  gram  strychnine  and 
0'036  gram  brucine  gave  0'148  gram  of  strychnine.  To  estimate  the 
alkaloids  when  occurring  together  in,  say,  tinctura  strychni,  the  total 
weight  of  the  two  is  ascertained,  then,  according  to  Schweissinger,  an 
excess  of  centinormal  hydrochloric  acid  is  added  and  the  excess  deter- 
mined by  centinormal  soda  solution.  The  neutral  solution  thus  ob- 
tained is  concentrated  sufficiently  and  titrated  with  standard  potassium 
ferrocyanide.  A  mixture  containing  0"1  gram  strychnine  and  0*05 
gram  brucine  gave  0'1017  of  the  former  and  0*04915  of  the  latter. 

J.  T. 

Sulphonic  Acids  of  Strychnine.  By  I.  Guareschi  (Gazzetta,  17, 
109 — 115). — Loebisch  and  Schoop  have  recently  described  a  mono- 
sulphonic  acid  of  strychnine ;  the  author  finds  that  if  strychnine  is 
warmed  with  three  to  four  times  its  weight  of  sulphuric  acid,  a  mono- 
sulphonic  acid  is  formed,  which  is  best  purified  by  means  of  the 
barium  salt.  The  analyses,  though  somewhat  discordant,  point  rather 
to  a  formula  C2iH2i(S03H)]S'202;  it  is  a  yellow,  amorphous  solid, 
soluble  in  acids  and  alkalis ;  it  does  not  give  the  strychnine  reaction 
with  potassium  dichromate.  A  solution  of  its  ammonium  salt  gives 
precipitates  with  salts  of  silver,  iron,  copper,  barium,  and  lead. 
Heated  at  120 — 130°  it  assumes  an  azure-violet  colour.  It  does  not 
seem  to  be  poisonous. 

The  disulphouic  acid,  C2iH2o(S03H)iN20i,  was  not  isolated,  but  the 
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barium,   sodium,  and  potassium  salts    are    described   as   amorphous 
solids,  readily  soluble  in  water,  sparingly  soluble  in  alcohol. 

V.  H.  Y. 

Chelidonine,  Chelerythrine,  and  Sanguinarine.  By  A. 
Henschke  (Ghem.  Centr.,  1887,  243).— Chelidonine  is  a  tertiary  base ; 
analyses  of  the  free  base,  its  salts  and  the  platino-  and  auro-chloride, 
point  to  the  formula  C2oHi9]S'03  +  H^O. 

Chelerythrine  and  sanguinarine  seem  not  to  be  identical ;  the 
analyses  of  the  latter,  its  salts  and  its  platinochloride,  point  rather  to 
the  formula  C17H15NO4,  proposed  by  Naschold,  than  to  Ci9HnN04, 
that  given  in  most  text- books.  V.  H.  V. 

The  Alkaloids  of  Lobelia.  By  G.  Dragendorff  and  H.  v.  Rosen 
(Chem.  Centr.,  1886,  873).  —  The  authors  have  isolated  from  the 
Lobelia  nicotiancefolia  a  second  alkaloid  additional  to  the  already 
known  lobeline.  It  is  dissolved  by  chloroform  from  solutions  made 
alkaline  with  ammonia.  The  alkaloids  exhibit  no  characteristic  colour 
reactions ;  they  are  distinguishable  by  their  behaviour  towards  the 
group  reagents.     In  physiological  properties  they  are  closely  similar. 

C.  F.  C. 

Amount  of  Oxygen  taken  up  in  the  Decomposition  of 
Haemoglobin  into  Albumin  and  Hsematin.  By  M.  Lebensbaum 
{Monatsh.  Ghem.,  8,  166 — 179). — The  amount  of  oxygen  absorbed  in 
the  decomposition  of  oxyhaemoglobin  depends  on  the  time  allowed  for 
the  experiment,  the  absorption  continuing  after  55  days.  This  is 
probably  due  to  the  albumin  which  is  formed  taking  up  oxygen  in 
presence  of  alkali  (Nencki  and  Sieber,  Abstr.,  1882,  1307).  Carbonic 
oxide  hBBmoglobin  behaves  in  a  manner  similar  to  oxyhaemoglobin,  but 
the  amount  of  oxygen  absorbed  is  always  less. 

OxyhoDmogiobin  in  O'l  per  cent,  sulphuric  acid  solution,  absorbs 
I'l  per  cent,  of  its  weight  of  oxygen.  IST.  H.  M. 

Compound  of  Hsematin  with  Nitric  Oxide.  By  G.  Linossier 
(Gompt.  rend.,  104,  1296 — 1298). — An  alcoholic  solution  of  haematin 
or  reduced  haematin  readily  absorbs  nitric  oxide,  forming  a  brilliant 
red,  non-dichroic  solution.  The  absorption  spectrum  of  this  liquid  is 
similar  to  that  of  oxhaemoglobin,  and  consists  of  two  bands  between 
E  and  F,  the  breadth  of  which  depends  on  the  concentration  of  the 
solution.  It  is  difficult  to  distinguish  this  spectrum  from  that  of 
oxyazotised  haemoglobin,  but  the  latter  is  somewhat  more  intense  and 
its  two  bands  are  about  equal  in  intensity.  When  oxyazotised 
haemoglobin  is  mixed  with  potash,  it  is  converted  into  oxyazotised 
haematin,  which  gives  an  absorption  spectrum  identical  with  that 
obtained  by  synthesis. 

Oxyazotised  haematin  is  less  soluble  in  ammoniacal  alcohol  than 
ordinary  haematin,  and  reducing  agents  have  no  action  on  this  solution. 
The  oxygen  of  the  air  converts  it  into  haematin  and  ammonium 
nitrite.  If  the  solution  thus  converted  into  haematin  by  the  action  of 
oxygen  is  treated  with  a  reducing  agent,  it  first  forms  reduced  haematin 
and  then  oxyazotised  haematin.  The  reducing  agent  acts  on  the 
haematin  and  also  on  the  ammonium  nitrite,  converting  the  former 
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into  reduced  haeinatm,  liberating  nitric  oxide  from  the  latter.  The 
reduced  haomatin  and  nitric  oxide  at  once  combine  to  form  oxy- 
azotised  hsematin,  which  is  not  further  affected  bj  the  reducing  agent. 
The  author  points  out  that  haematin  should  by  analogy  be  called 
oxyhaematin,  whilst  the  name  hsGrnatin  strictly  belongs  to  the  com- 
pound commonly  known  as  reduced  haematin  (Hoppe-Seyler's  hasmo- 
chromogen).  He  proposes  to  change  the  names  in  this  way,  in  order 
that  oxyhaematin  and  hgematin  may  correspond  respecbively  with 
oxy haemoglobin  and  haemoglobin.  C.  H.  B. 

Melanin.  By  M.  Miura  (Chem.  Centr.,  1887,  250). — To  prepare 
melanin,  an  emulsion  of  a  melanotic  spleen  is  diluted  with,  water  and 
treated  with  calcium  chloride  and  sodium  phosphate.  The  precipitate 
formed  contains  the  colouring  matter,  and  after  freqaent  washings  at 
40°  is  treated  with  a  powerful  dige«tivft  fluid  until  the  solution  ceases 
to  give  the  peptone  reaction.  The  residue  is  treated  with  soda,  and 
washed  to  remove  the  nuclein  and  fatty  acids,  and  finally  treated  with 
alcohol  and  ether.  The  melanin  forms  a  brownish-black  powder, 
possessing  the  properties  and  composition  of  the  hippomelanin  of 
Berdez  and  Nencki.  Experiments  showed  that  the  urine  of  animals 
into  which  melanin  had  been  injected,  gave  the  melanogen  reaction. 
As  the  injection  of  melanin  produces  no  increase  in  the  indican  reac- 
tion of  the  urine,  it  is  probable  that  the  dye  formed  in  the  air  or  on 
oxidation  is  analogous  to  the  dye  obtained  by  Pribram  from  the  urine 
of  a  patient  suifering  from  a  melanotic  tumour,  which  is  allied  to  or 
identical  with  the  melanin  of  Dressier.  V.  H.  V. 


Physiological    Chemistry, 


Action  of  Oxygen  on  Animals.  By  B.  W.  Richardson  (Ohem. 
News,  55,  253). — According  to  experiments  described  in  this  paper, 
whilst  an  atmosphere  of  pure,  freshly-made  oxygen  gas  constantly 
renewed  has  no  narcotic  effect  on  animals,  the  result  is  quite  other- 
wise if  the  oxygen  that  has  passed  through  the  chambers  containing 
the  animals  be  used  a  second  time,  and  this  even  when  the  gas  has 
been  dried,  and  freed  from  carbonic  acid,  ammonia,  and  all  appreciable 
impurities  before  being  returned.  In  this  case  the  animals  become 
drowsy,  and,  as  the  experiment  proceeds,  the  drowsiness  passes  into  a 
perfectly  quiet  sleep,  which  ends  in  death  after  several  repetitions  of 
the  process,  although  by  no  chemical  tests  can  any  difference  be  dis- 
covered between  the  lethal  and  the  freshly-prepared  oxygen.  But  the 
gas  that  has  thus  become  "  devitalised  "  can  readily  be  "  revitalised  " 
by  electrical  brush  discharges  from  the  positive  pole  of  a  frictional 
machine.  The  lethal  oxygen  supports  combustion  as  vigorously  as 
ordinary  oxygen,  and  supports  life  in  cold-blooded  animals. 

R.  R. 

Composition  of  Blood,  Liver,  and  Flesh  under  varying 
Conditions.     By  H.  Weiske  and  others  (Bied.  Centr.,  1887,  eJlS  — 
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318). — The  action  of  acidified  food  on  the  composition  of  portions  of  a 
lamb  was  examined.  Three  lambs  of  like  age  were  chosen,  of  which 
one  (3)  was  immediately  killed  and  analysed,  whilst  the  other  two 
were  permitted  to  live  for  another  six  months;  but  whilst  one  (1) 
received  ordinary  hay,  the  hay  which  was  given  to  the  other  (2)  was 
moistened  with  dilate  sulphuric  acid.  Analyses  of  the  bones,  &c.,  of 
these  lambs  after  death  showed  that  the  bones  of  lamb  (1)  contained 
2  per  cent,  more  mineral  matter  than  those  of  (2),  and  that  this  2  per 
cent,  consisted  principally  of  lime  and  phosphoric  acid.  The  dry 
matter  of  the  blood  of  all  three  showed  no  appreciable  difference,  and 
the  same  may  be  said  for  the  liver,  but  in  the  flesh,  although  nearly 
all  constituents  are  present  in  like  quantities,  the  lime  in  (1)  was 
double  in  quantity.  E.  W.  P. 

Animal  Nutrition.  By  J.  W.  Sakborn  (Bied,  Gentr.,  1887,  383 
— 386). — Two  sets  of  steers  were  fed  with  Timothy  hay  and  with 
straw,  hay,  and  meal.  The  result  was  that  an  almost  like  increase  in 
live-weight  took  place ;  it  was  farther  found  that  as  the  time  pro- 
ceeded so  was  a  larger  amount  of  food  necessary  to  produce  1  lb. 
increase  in  weight  of  the  skeleton  of  the  animal,  although  at  the  same 
time  the  nutrient  ratio  varied  considerably,  also  the  increase  in  fat 
seemed  to  be  the  same.  Ensilage  seemed  to  affect  the  quantity  of 
cream  in  milk.  E.  W.  P. 

Variations  in  the  Proportion  of  Phosphoric  Acid  in  Milk. 

By  A.  Andouaed  (Oumpt.  rend.,  104,  1298 — 1300). — The  proportion 
of  phosphoric  acid  in  milk  diminishes  from  the  beginning  to  the  end 
of  lactation,  the  degree  of  reduction  varying  with  different  animals. 
The  amount  of  fat,  and  especially  of  sugar,  diminishes  at  the  same 
time.  Out  of  four  cows,  two  showed  an  increase  in  the  proportion  of 
casein,  and  two  a  decrease.  The  increase  in  the  total  solid  matter 
during  lactation  is  not  a  constant  quantity.  The  age  of  the  cows 
affects  only  the  quantity  of  milk  given,  the  youngest  giving  the  least. 
Contrary  to  the  statement  of  Kroemer,  green  fodder  gives  better 
results  than  dry  fodder.  The  best  of  the  foods  used  in  the  west  are 
cabbages  and  legumes  ;  next  in  order  of  merit  come  potatoes,  swedes, 
beetroots,  and  maize.  The  abundance  and  composition  of  the  milk 
appears,  however,  to  depend  mainly  on  the  individuality  of  the 
animal.  C.  H.  B. 

Excretion  of  Urea  and  Uric  Acid  from  the  Human  System. 

By  Mares  (Ghem.  Centr.,  1887,  339 — 340).— The  author  has  con- 
ducted a  series  of  experiments  on  the  effect  produced  by  starvation 
on  the  proportion  of  urea  and  uric  acid  excreted  from  the  human 
system.  As  a  result  from  21  persons  it  follows  that  in  a  state  of 
starvation,  a  constant  quantity  of  uric  acid  is  excreted  within  a  given 
time  without  reference  to  the  quantity  of  nitrogen  excreted  within 
the  same  period.  The  quantitv  of  uric  acid  is  conditioned  by  the  age 
of  the  individual,  being  diminished  with  greater  age,  but  it  is  not 
influenced  by  the  greater  or  less  quantity  of  meat  taken  by  the  indi- 
vidual before  starvation.     The  quantity  of  nitrogen,  however,  does 
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not  depend  on  this  latter  condition,  and  varies  as  much  as  120  per 
cent,  within  the  same  interval  of  time,  increasing  at  the  sixth  to  ninth 
hour  after  a  meat  meal,  and  reaching  its  maximum  at  the  24th  hour. 
The  explanation  given  of  the  results  is  as  follows  : — The  uric  acid  is 
a  product  of  living  protoplasm,  whilst  the  urea  is  derived  from  ab- 
sorbed albuminoids.  In  a  state  of  rest,  the  protoplasm  produces  the 
uric  acid,  whilst  the  quantity  of  urea  changes  according  to  the 
greater  or  less  quantity  of  albuminoids  absorbed.  With  an  albu- 
minoid diet,  the  protoplasmic  cells  of  the  digestive  tract  are  called 
into  instant  action,  whilst  the  protoplasm  is  decomposed  for  the  pro- 
duction of  the  digestive  fluids ;  the  quantity  of  uric  acid  is  accord- 
ingly increased.  So  soon  as  the  cells  are  at  rest,  the  production  of 
uric  acid  decreases,  the  resorption  of  the  albuminoids  begins,  and 
concomitantly  the  formation  of  urea.  Experiments  are  given  in  proof 
of  this  point.  If  then  uric  acid  is  considered  as  a  product  of  decom- 
position of  protoplasm,  the  quantity  of  the  acid  eliminated  may  be 
taken  as  a  measure  of  the  amount  of  the  decomposition. 

Y.  H.  V. 

Hydroxy  butyric  Acid  in  Diabetic  Urine.  By  Wolfe  {Chem. 
Centr.,  1887,  277 — 278). — The  author  has  examined  the  urine  of 
10  diabetic  patients  for  ammonia,  hydroxybutyric  acid,  and  acetone. 
The  results  show  that  the  proportions  of  ammonia  and  hydroxybutyric 
acid  do  not  vary  concomitantly.  After  a  dose  of  sodium  carbonate, 
the  proportion  of  ammonia  is  diminished  or  even  disappears,  but 
hydrochloric  acid  produces  sometimes  no  eifect  and  sometimes  an 
increase,  whilst  the  proportion  of  hydroxybutyric  acid  is  not  thereby 
diminished.  A  flesh  diet  produces  an  increase  of  both  constituents. 
Apparently  there  is  no  tixed  relation  between  the  quantities  of  acetone 
and  hydroxybutyric  acid  eliminated ;  however,  the  proportion  of 
acetoacetic  acid,  as  shown  by  the  ferric  chloride  test,  and  of  hydroxy- 
butyric acid,  vary  in  a  parallel  degree.  There  is  also  no  relation 
between  the  quantity  of  sugar  and  the  other  pathological  products. 
In  a  case  of  coma  diabeticum,  a  gas  analysis  of  blood  from  the  veins 
gave  ly"5  instead  of  35  volumes  per  ceut.  of  carbonic  anhydride. 

Y.  H.  Y. 

Physiological  Action  of  Chlorinated  Ethyl  Sulphides.  By 
Y.  Meyer  {Ber.,  20, 1729— 1731).— Dichlorethyl  sulphide,  S(C2H4C1)2, 
causes  intense  inflammation  aud  suppuration  when  in  contact  with 
the  skin  or  when  breathed.  The  monochloro- derivative  SEt'CjHiCl, 
shows  similar  but  feebler  action,  whilst  ethyl  sulphide  is  without  action. 
From  this  it  follows  that  in  these  substances  the  physiological  action 
is  entirely  and  directly  dependent  on  the  chlorine.  A.  J.   G. 

Physiological  Action  of  Tertiary  Alcohols  on  the  Animal 
Organism.  Bj  B.  M.  Shapiroff  (Vrach,  19,  1887,  388—389).— 
Dimethyl  ethyl  carbinol,  when  introduced  under  the  skin  of  a  frog, 
in  quantities  of  from  0001  to  0"005  gram,  produces  flrst  stupor  (depres- 
sion of  the  cerebral  hemispheres)  and  then  paralysis  of  the  spinal 
cord,  as  shown  by  the  arrest  of  the  lymphatic  heart,  the  centres  for 
which  reside  in  the  cord.  No  direct  effect  is  produced  on  the  blood 
circulation.     In  dogs  and  rabbits  the  blood  pressure  is  diminished, 
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the  vasomotor  centres  being  paralysed.  No  direct  effect  is  produced 
on  the  heart.  The  temperature  is  reduced  considerably.  Trimethyl 
carbinol  acts  in  the  same  way,  but  less  powerfully.  The  author 
deduces  from,  his  experim.ents  that  whilst  primary  alcohols  have  a 
generally  stimulating  action,  tertiary  alcohols,  even  though  isomeric 
with  them,  act  as  depressants.  T.  M. 

Myoctonine.  By  G.  Dragendorff  and  S.  Salomonowitsch  {Ghem. 
Centr.,  1886,  861). — This  alkaloid  occurs,  together  with  lycaconitine 
(Ghem.  Gentr.,  1884,  29)  in  Aconitus  lycodonum ;  it  differs  from 
the  latter  in  melting  point  (144°)  and  solubilities.  It  is  freely 
soluble  in  chloroform,  nearly  insoluble  in  ether.  Lycaconitine  being 
on  the  other  hand  soluble  in  ether,  the  separation  of  the  alkaloids  is 
effected  by  means  of  this  menstruum.  The  physiological  action  of 
the  alkaloids  is  closely  similar.  The  lethal  dose  of  the  myoctonine,  in 
the  case  of  frogs,  is  O'Ol  gram  ;  characteristic  symptoms  of  its  action 
are  obtainable  with  O'OOOOS  gram.  These  are,  in  the  main,  paralysis 
of  the  extremities  of  the  motor  nerves,  the  medulla  and  nerve  trunks 
remaining  unaffected,  as  also  the  muscular  irritability.  The  injection 
of  0'025  gram  of  the  nitrate  into  the  vena  jugulari  of  cats  caused 
instantaneous  death;  the  subcutaneous  injection  of  0"1  gram  caused 
death  within  20  to  30  minutes.  Twice  this  quantity  introduced  per 
OS  caused  similar  results. 

For  the  isolation  of  myoctonine  from  animal  fluids,  the  authors 
recommend  shaking  with  benzene,  after  the  usual  preliminary  puri- 
fication, and  rendering  alkaline  with  ammonia.  After  death  caused 
by  subcutaneous  injection,  the  alkaloid  is  found  in  the  coats,  but  not 
the  contents,  of  the  stomach  and  intestines  ;  in  the  blood,  liver,  and 
kidneys  in  relatively  large  quantity ;  in  small  quantity  in  the 
pancreas.  C.  F.  C. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Nitrification.  By  A.  Celli  and  F.  Marino-Zuco  (Gazzetta,  17, 
99 — 103). — In  the  course  of  analyses  of  water  from  the  subsoil  of 
Kome,  amongst  other  organisms  a  micrococcus  of  globular  form 
{Micrococcus  cereus)  was  discovered ;  this  was  found  to  be  a  very  effica- 
cious nitrifying  agent. 

Preliminary  experiments  are  quoted  to  prove  that  for  the  process  of 
nitrification  the  presence  of  bacteria  is  not  absolutely  essential,  for  if 
sterilised  solutions  of  ammonium  salt  are  filtered  through  sterilised 
sand  or  platinum  sponge,  nitrification  ensues  to  an  appreciable  degree. 
It  is  further  shown  that  among  the  organisms  which  liquefy  nutritive 
gelatin  Bacillus  saprogenus,  B.  Jiuidijicans,  and  Micrococcus  luteus, 
when  thrown  on  to  sand  in  cultivating  liquids,  not  only  do  not  produce 
nitrates  but  destroy  them  completely  ;  on  the  other  hand  these  same 
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organisms,  taken  from  potato-cultures,  far  from  destroying  tlie  nitrates, 
are  amono^  the  most  active  accents  in  producing  them. 

V.  H.  V. 

Action  of  Alkaloids  in  the  Animal  and  Vegetable  Kingdom. 

By  A.  Marcacci  (Ghem.  Genfr.,  1887,  248). — Fermentation  of  milk 
was  promoted  by  addition  of  water,  potassium  and  sodium  sulphate, 
sodium  chloride,  atropine  and  morphine  sulphate,  but  impeded  by 
veratrine  sulphate,  quinine  hydrocbloride,  cinchonamine  sulphate,  and 
especially  by  strychnine  sulphate.  Solutions  of  the  above  salts,  with, 
the  exception  of  those  of  cinchonamine  and  quinine,  as  compared  with 
the  water,  promote  alcoholic  fermentation.  In  order  to  study  the  action 
of  alkaloids  on  seeds,  the  latter  were  either  soaked  in  the  solutions 
and  then  planted  out,  or  allowed  to  sprout  and  grow  in  powdered 
glass,  and  then  watered  with  the  solution.  The  sprouting  process 
was  hardly  influenced  by  salts  of  morphine,  but  affected  by  those  of 
strychnine,  veratrine,  and  especially  of  quinine  and  cinchonamine. 
The  alkaloid  salts  have  a  most  injurious  effect  on  maize,  beans,  and 
lupines.  On  already  developed  plants,  morphine  salts  produce  no 
eft'ect,  but  salts  of  strychnine,  and  especially  quinine  and  cinchon- 
amine, are  very  detrimental.  Strychnine  hinders  the  development  of 
frog  spawn,  but  morphine  and  atropine  favour  it  as  compared  with 
distilled  water.  Tadpoles  are  quickly  killed  in  solutions  of  salts  of 
veratrine,  strychnine,  and  quinine,  but  more  slowly  in  atropine  and 
distilled  water ;  whilst  frogs  are  more  quickly  killed  by  strychnine 
and  veratrine,  but  will  live  for  several  months  in  a  solution  of 
morphine.  As  regards  the  effect  of  poison,  there  appears  to  be  no 
marked  difference  between  animal  and  plant  protoplasm,  nor  a  definite 
classification  into  animal  and  plant  poisons.  V.  H.  Y. 

Are  Nitrates  formed  in  the  Organism  of  Higher  Plants  P 
By  E.  ScHULZE  (Ber.,  20,  1500 — 1504). — Lupin  sprouts  grown  on 
paraffined  gauze  stretched  over  flat  vessels  filled  with  distilled  water, 
were  found  to  be  free  from  nitrates.  On  the  other  hand,  when  the 
lupin  sprouts  were  grown  in  a  moist  sand,  they  were  found  to  contain 
nitrates.  It  is  shown  that  nitrogenous  substance  is  taken  up  by  the 
water,  and  that  this  is  partially  converted  into  nitrates  in  presence  of 
sand.  The  author  does  not  insist  that  the  nitrates  found  in  the 
sprouts  grown  in  sand  can  only  have  been  formed  from  nitrogenous 
substance  separated  from  the  roots,  but  maintains  that  the  presence 
of  nitrates  is  no  proof  of  Berthelot  and  Andre's  view,  that  nitrates 
are  formed  in  the  organism  of  higher  plants  (compare  also  this  vol., 
p.  686).  N.  H.  M. 

Carrotene  in  Leaves.  By  A.  Arnaud  (Gompt.  rend.,  104,  1293 — 
1296). — Carrotene  (Abstr.,  1886,  711)  is  always  found  in  the  leaves 
of  plants  in  full  vegetation. 

Leaves  dried  in  a  dry  vacuum  contain  the  whole  of  the  original 
carrotene,  but  this  is  not  the  case  if  they  are  dried  by  heat.  Light 
petroleum  boiling  below  lOO'',  and  free  from  benzene,  dissolves 
carrotene,  but   not  chlorophyll.     Carrotene  dissolves  in  almost  any 
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proportion  in  carbon  bisulphide,  forming  a  solution  witb  an  intense 
blood-red  colour. 

A  known  weight  (20  grams)  of  the  leaves  dried  in  a  vacuum,  is 
treated  with  a  definite  volume  (1000  c.c.)  of  light  petroleum  boiling 
below  100°,  and  is  allowed  to  remain  at  the  ordinary  temperature  for 
10  days,  with  occasional  shaking.  A  definite  fraction  (100  c.c.)  is 
placed  in  a  dish,  allowed  to  evaporate  to  dryness,  and  the  residue 
dissolved  in  carbon  bisulphide  so  that  the  solution  measures  100  c.c, 
which  will  correspond  with  one-tenth  of  the  total  carrotene  present 
in  the  weight  of  leaves  taken.  The  intensity  of  the  colour  of  the 
solution  is  measured  by  means  of  a  Duboscq  colorimeter,  and  is  com- 
pared with  a  solution  of  pure  carrotene  of  known  strength. 

The  amount  of  carrotene  is  equal  on  an  average  to  about  0*1  per 
cent,  of  the  weight  of  the  dried  leaves,  and  it  must  exert  a  con- 
siderable influence  on  the  colour  of  the  leaves.  C.  H.  B. 

Organic  and  Inorganic  Constituents  of  Grapes.  By  E.  List 
{Chem.  Gentr.,  1887,  245 — 246). — The  author  has  made  an  investiga- 
tion into  the  organic  and  inorganic  constituents  of  grapes  of  the 
Franconia  district,  as  influenced  by  the  nature  of  the  soil  and  the 
manure  applied,  and  examined  the  action  of  various  ferments  on  the 
pressed  juice.  Results  are  given  of  (i)  the  composition  of  39  vari-^us 
species  ;  (ii)  the  proportion  of  mineral  matter  present  in  the  juice ; 
(iii)  the  percentage  composition  of  the  ash;  and  (iv)  the  composition 
of  the  fermented  juice.  From  the  results  it  follows  (i)  that  the  pro- 
portion of  each  constituent  varies  within  wider  limits  than  hitherto 
supposed  ;  (ii)  the  ratio  100 :  7  of  alcohol  to  glycerol  as  a  minimum  is 
not  ab.solute ;  and  (iii)  the  ferments  abstract  from  the  juice  a  con- 
siderable quantity  of  phosphates,  but  these  are  again  returned  after 
some  time  to  the  wine  on  the  breaking  down  of  the  ferment-cells. 

Y.  H.  v. 

Solanine.  By  G.  Kassner  (Arch.  Pharm.  [3],  25,  402—403).— 
Siftings  from  diseased  potatoes  gave  as  much  as  0*03 — 0"05  gram  of 
solanine  from  120  grams,  whilst  sound  potatoes  of  the  same  kind  gave 
scarcely  any.  The  observations  were  made  in  January,  showing  that 
solanine  may  be  formed  in  potatoes  during  the  period  of  winter  rest. 

J.  T. 

Tunisian  Soils.  By  H.  Quantin  (Gompt.  rend.,  104,  1528—1529). 
— A  series  of  determinations  of  nitrogen  and  phosphoric  acid  in  soils 
in  various  parts  of  Tunis.  In  the  valley  of  the  Medjerdah  the  soils 
show  a  deficiency  in  phosphoric  acid,  a  result  which  is  due  to  the 
growth  of  cereals  from  time  immemorial  without  any  restitution  of 
phosphates  being  made.  This  is  the  cause  of  the  mediocre  crops 
which  are  now  obtained,  and  the  deposits  of  phosphates  recently 
found  by  Thomas  in  Tunis  will  be  of  very  great  value  as  a  means  of 
restoring  fertility  to  the  exhausted  soils.  C.  H.  B. 

Evolution  of  Ammonia  from  Vegetable  Soils.  By  Berthelot 
and  Andr^  (Gompt.  rend.,  104,  1219 — 1224). — The  soil,  which  had 
undergone  no  previous  treatment,  was  placed  in  a  6ask  and  subjected 
to  a  current  of  air,  which  was  afterwards  passed  through  cotton-wool 
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and  then  throuofli  bulbs  containinf^  dilute  standard  sulphuric  acid. 
In  other  cases  the  soil  was  placed  under  a  bell- jar,  together  with  a 
dish  containing'  the  acid. 

Vegetable  soils  evolve  ammonia  spontaneously,  in  consequence  of 
the  slow  decomposition  of  the  aramoniacal  and  amidated  compounds 
present  in  the  soil.  This  decomposition  is  partly  due  to  the  chemical 
action  of  the  water,  carbonates,  &c.,  and  partly  to  physiological 
actions  such  as  fermentation,  the  development  and  activity  of 
microbes,  and  vegetation  proper.  Most  of  the  reactions  concerned  in 
the  evolution  of  the  ammonia  are  non-reversible. 

A  comparison  between  the  amount  of  ammonia  evolved  from  the 
soil,  and  the  amount  present  in  the  atmosphere,  and  therefore  capable 
of  being  absorbed  by  the  soil,  was  made  by  supporting  a  flat  dish 
containing  sulphuric  acid  just  above  the  top  of  the  grass  in  a  grass- 
field,  the  dish  being  protected  at  night  and  during  rain  and  the  loss 
by  evaporation  being  compensated  by  addition  of  water.  A  similar 
dish  was  supported  inside  an  earthenware  cylinder  which  isolated  a 
portion  of  the  soil  and  grass  from  the  surrounding  soil.  Care  was 
taken  that  the  duration  of  the  experiment  was  not  sufficiently  long 
for  the  grass  enclosed  in  the  cylinder  to  become  etiolated.  The 
sulphuric  acid  was  not  titrated,  but  was  made  alkaline  and  distilled. 

The  amount  of  ammonia  existing  in  the  air  is  extremely  variable, 
and  changes  with  every  change  in  meteorological  conditions.  The 
evolution  of  ammonia  from  the  soil  is  much  more  regular;  it  is  in  fact 
conditioned  by  comparatively  regular  natural  processes.  In  all  cases 
there  is  no  necessary  connection  between  the  tension  of  the  ammonia 
in  the  atmosphere  and  the  evolution  of  this  gas  from  the  soil.  The 
two  phenomena,  the  absorption  of  ammonia  by  the  soil  from  the  air 
and  the  evolution  of  ammonia  from  the  soil  into  the  air,  are  inde- 
pendent of  one  another.  C.  H.  B. 

Agricultural  Value  of  Retrograde  Phosphate.  By  J.  Joffre 
(Bull.  Soc.  Ghim.,  47,  312— 316).— The  coefficient  of  solubility  of 
ferric  phosphate,  known  as  retrograde  phosphate,  in  water  is  about 
0'000002,  and  therefore  differs  but  little  from  that  of  raw,  or  trical- 
cium  phosphate.  Experiments  conducted  on  crops  show  that  the 
use  of  tricalcium  phosphate  has  a  slight  advantage  over  the  retro- 
grade phosphate.  The  following  results  were  obtained,  22*5  kilos, 
of  combined  phosphoric  acid  being  applied  per  hectare  in  the  form  of 
the  different  manures : — 

Without  any   phosphatic  manure  =  1*441  kilos,  of  grain  per  hectare. 

With  retrograde  phosphate =  1-659  ,,  ,, 

With  insoluble  phosphatic  nodules  =  1*580  „  „ 

With  soluble  phosphate =  1*736  „  „ 

A.  P. 
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Estimation  of  Hydrogen  Peroxide.  Bj  H.  Thomas  (Chem. 
Centr.,  1887,  283). — The  amount  of  hydrogen  peroxide  in  a  solution  is 
estimated  by  acidifying  with  sulphuric  acid,  adding  a  solution  of 
potassium  iodide  free  from  iodate,  and  determining  the  iodine 
liberated  by  means  of  a  standard  solution  of  sodium  thiosulphate. 

y.  H.  V. 

Volumetric  Estimation  of  Iodine.  By  T.  Salzer  (Chem.  Zeit., 
11,  754). — The  degree  of  dilution  of  the  sodium  sulphite  solution  used 
in  estimating  iodine  by  Kalmann's  process  materially  influences  the 
result.  With  a  constant  degree  of  dilution,  however,  the  author 
states  that  the  results  agree  very  well  amongst  themselves. 

J.  P.  L. 

Determination  of  Sulphuric  Acid  in  Water.  By  Fricke 
(Chem.  Centr.,  1887,  283). — As  various  methods  suggested  for  the 
determination  of  sulphuric  acid  in  samples  of  water  are  far  from 
accurate,  the  following  process  is  proposed  ;  200  c.c.  of  the  water  is 
boiled  with  a  few  drops  of  a  solution  of  sodium  carbonate  to  precipi- 
tate the  lime.  The  volume  is  again  made  up  and  100  c.c.  withdrawn 
by  a  pipette,  neutralised,  and  boiled  with  baryta-water  of  known 
concentration  ;  the  excess  of  the  baryta  is  precipitated  by  carbonic 
anhydride,  and  the  whole  boiled.  The  precipitate  of  sulphate  and 
carbonate  is  filtered  off,  and  the  latter  decomposed  by  a  decinormal 
solution  of  hydrochloric  acid.  From  the  quantity  of  the  solution  used 
the  excess  of  the  barium  hydrate  is  calculated,  and  deducting  this,  the 
amount  of  the  hydrate  required  to  precipitate  the  sulphuric  acid  is 
calculated.  The  formation  of  a  soluble  acid  barium  carbonate  not 
decomposed  by  boiling  on  passing  in  the  carbonic  anhydride,  is  a 
source  of  error  too  small  to  be  appreciable.  V.  H.  V. 

Estimation  of  Nitrogen  in  Organic  Substances.  By  Raultn 
(Bull.  Soc.  Chim.,  47,  94 — 97). — A  modification  of  Dumas'  process. 
The  tube  in  which  the  combustion  is  conducted  is  of  copper,  about 
3  mm.  thick,  and  having  an  internal  diameter  of  18  mm.  The  length 
of  the  tube  is  1800  mm.,  and  arranged  along  it  at  equal  distances  are 
four  small  brass  water-jackets,  each  about  100  mm.  in  length,  one  of 
which  is  placed  at  either  end,  and  the  other  two  at  equal  distances 
between,  thus  dividing  the  outside  surface  of  the  copper  tube  into 
three  portions  of  about  500  mm.  each.  In  each  of  these  uncovered 
portions  of  the  tube  a  separate  combustion  is  conducted  ;  the  space 
nearest  the  front  is  first  charged  by  introducing  a  coil  of  sheet  copper 
about  60  mm.  long;  with  the  aid  of  a  glass  funnel  60  grams  of 
small  fragments  of  copper  oxide  are  then  added,  and  finally  a 
convenient  weight  of  the  organic  compound  mixed  with  a  small 
quantity  of  fine  copper  oxide  and  about  20  grams  of  coarser  frag- 
ments ;  the  funnel  and  back  part  of  the  tube  are  then  rinsed  down 
with  a  small  quantity  of  copper  oxide,  and  a  second  and  third  charge 
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successively  introduced  in  a  similar  manner  into  the  two  remaining 
portions  of  the  tube  between  the  cooling  jackets.  The  whole  tube  is 
supported  at  the  four  points  at  which  the  water-jackets  are  fixed,  and 
the  combustion  is  effected  by  a  small  movable  furnace.  The  back 
part  of  the  tube  is  connected  with  a  continuous  supply  of  pure 
carbonic  anhydride,  and  the  front  end  is  fitted  with  a  delivery  tube 
passing  into  a  solution  of  potassium  hydroxide,  in  which  graduated 
glass  collecting  tubes  are  arranged.  After  driving  out  all  the  air 
from  the  tube,  the  combustions  are  conducted  in  turn,  that  at  the 
front  of  the  tube  being  first  performed.  A  deduction  is  made  in  each 
experiment  for  gases  not  absorbable  by  potash  iutroduced  w^ith  the 
carbonic  anhydride,  which  amount  varies  with  the  duration  of  the 
experiment,  and  is  carefully  determined  previously  by  blank  experi- 
ments. A.  P. 

Kjeldahl's  Method  for  Estimation  of  Nitrogen.  By  K.  Ulsch 
(Ghem.  Centr.,  1887,  284). — In  a  former  paper  the  author  has  recom- 
mended the  use  of  platinic  chloride  to  accelerate  the  oxidation  of 
organic  substances  by  boiling  sulphuric  acid  ;  it  is  here  noted  that  an 
excess  must  be  avoided  as  hindering  rather  than  promoting  the 
reaction.  If  platinum  chloride  is  used,  concentrated  acid  is  required, 
and  the  solution  or  extract  to  be  examined  must  be  evaporated  ;  the 
heating  must  not  be  prolonged  after  the  reaction  is  completed,  other- 
wise a  loss  of  nitrogen  occurs ;  three  to  four  minutes  is  sufficient.  As 
regards  Wilfahrt's  modification,  it  is  remarked  that  before  the  distil' 
lation  of  ammonia,  after  saturation  with  alkali,  potassium  sulphide 
must  be  added.  The  same  result  is  produced  by  using  a  saturated 
solution  of  ferrous  oxide.  V.  H.  Y. 

Estimation  of  Nitrogen  in  Urine.  By  L.  Garnier  (/.  Pharm. 
[5],  15,  557— 559).— Pfliiger  and  Bohland  (Abstr.,  1885,  608)  have 
given  a  method  based  on  the  decomposition  of  the  urine  when  heated 
with  a  mixture  of  concentrated  and  Nordhausen  sulphuric  acids. 
The  nitrogenous  compounds  are  transformed  into  ammonia,  which  is 
fixed  by  the  excess  of  acid.  The  ammonia  is  displaced  by  heating 
with  soda  solution,  and  is  collected  in  standard  sulphuric  acid.  The 
author  has  frequently  used  the  method,  but  as  l^ordhausen  acid  often 
contains  ammonia,  he  employs  instead  a  mixture  of  one  part  of  pure 
sulphuric  anhydride  and  three  parts  of  concentrated  sulphuric  acid. 
Numerical  results  given  show  that  the  method  is  very  satisfactory. 

J.  T. 

Organic  Nitrogen  in  Chemical  Manures.  By  Gassaud  (Compt. 
rend.,  104,  1632 — 1633). — It  is  frequently  important  to  ascertain  the 
origin  of  the  organic  nitrogen  in  artificial  manures.  In  a  case  which 
came  under  the  author's  notice,  the  behaviour  of  the  manure  on 
heating  indicated  the  presence  of  hides,  or,  in  other  words,  the 
presence  of  the  residues  from  tanneries.  The  manure  was  therefore 
extracted  with  water  and  the  solution  treated  with  ferric  chloride, 
potassium  dichromate,  ferric  acetate,  and  magenta,  with  which  it  gave 
blue,  brown,  deep  bluish-violet,  and  red  precipitates  respectively. 
Similar  or  identical  reactions  were  obtained  with  infusions  of  hides 
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anrl  of  tannin,  whilst  infusions  of  horns,  flesh,  blood,  &c.,  ^ave  no 
similar  results.  C.  H.  B. 

Estimation  of  Phosphoric  Acid.  By  C.  Mohe  {Chew.  Zeit.,  11, 
417 — 418). — Solution  of  the  phosphatic  substance  is  effected  by 
means  of  dilute  sulphuric  acid.  For  this  purpose,  2  g-raras  of  the 
substance  is  treated  with  successive  small  quantities  of  2  per  cent, 
sulphuric  acid  in  a  mortar.  The  residue  is  added  to  the  extracts  and 
the  whole  made  up  to  100  c.c.  exactly  and  allowed  to  dig^est  for  one 
hour.  10  c.c.  of  the  filtered  solution  corresponding  to  0*2  gram  are 
then  treated  with  potassium  ferrocyanide  so  long  as  iron  is  precipi- 
tated. After  the  addition  of  sodium  acetate,  the  phosphoric  acid  is 
titrated  in  the  usual  way  with  a  standard  solution  of  uranium 
acetate.  It  is  stated  that  the  end  reaction  is  not  influenced  either  by 
an  excess  of  potassium  ferrocyanide  or  by  the  presence  of  the  Prussian 
blue.  J.  P.  L. 

Detection  of  Boron  in  Milk  and  other  similar  Fluids.  By 
M.  Keetzschmae  (Ohem.  Zeit.,  11,  476 — 477). — 5  to  6  c.c.  of  the 
sample  to  be  tested  is  placed  in  a  platinum  crucible  and  gently 
evaporated  to  one- third ;  after  the  addition  of  5  or  6  drops  of  fuming 
hydrochloric  acid,  the  residue  is  again  evaporated  and  a  Bunsen 
burner  held  over  \he  mouth  of  the  crucible.  The  presence  of  boron  is 
easily  detected  by  the  intense  green  colour  imparted  to  the  flame. 

J.  P.  L. 

Estimation   of  Potassium  in  Ashes  and  Minerals.    By  M. 

Keetzschmae  (Zeit.  Chem.,  11,  418). — In  cases  where  the  estimation 
of  potassium  only  is  required,  the  following  process  will  be  of  use. 

5  grams  or  more  of  the  substance  is  dissolved  in  a  flask  with 
hydrochloric  acid  if  possible,  a  drop  of  nitric  acid  being  added  to 
oxidise  any  ferrous  iron.  The  solution  is  boiled  and  the  sulphuric 
acid  precipitated  with  barium  chloride  ;  whilst  still  hot  the  solution 
is  treated  with  ammonia  and  ammonium  carbonate  in  excess. 
Instead  of  filtering  and  washing  this  cumbersome  precipitate,  the 
whole  is  transferred  to  a  porcelain  capsule  and  evaporated  to  dryness 
on  the  water-bath,  the  residue  being  finally  heated  at  110°.  The 
precipitate  which  is  now  of  small  bulk  can  be  easily  exhausted  with 
water  and  a  few  drops  of  ammonia. 

The  washings  are  made  up  to  500  c.c.  and  50  or  100  c.c.  taken  for 
analysis.  If  magnesia  is  present  in  any  considerable  quantity,  oxalic 
acid  must  be  added  to  the  liquid  before  evaporation  and  ignition ;  if 
only  small  quantities  are  present  this  may  be  omitted. 

The  determination  of  potash  is  made  in  the  usual  way  after  removal 
of  the  ammoniacal  salts  by  ignilion.  J.  P.  L. 

Estimation  of  Lithium  and  Sodium  in  Mixtures  of  their 
Carbonates.  By  E.  Holdeemann  {Arch.  Pharm.  [3],  25,  305 — 307). 
— Lithium  carbonate  when  heated  to  fusion  suffers  a  loss  in  weight 
amounting  to  about  2'15  per  cent.,  but  when  heated  with  four  times 
its  weight  of  sodium  carbonate  no  carbonic  anhydride  is  evolved  from 


ANALYTICAL  CHEMISTRY.  865 

the  lithium  salt.  The  mixed  salts  are  heated  to  faint  redness  until 
the  weight  becomes  constant.  Excess  of  normal  hydrochloric  is  added, 
the  mixture  heated  on  the  water-bath  to  expel  carbonic  anhydride, 
and  the  excess  is  titrated  with  normal  potash  solution,  using  phenol- 
phthalein  as  indicator.  Then  by  known  methods  of  calculation  the 
respective  amounts  of  lithium  and  sodium  can  be  ascertained. 

J.  T. 

Calcimetry.  By  A.  Bernard  (Compt.  rend.^  104,  1525 — 1528). — 
A  modification  of  Scheibler's  apparatus  for  the  determination  of 
carbonic  anhydride  in  soils,  &c. 

Determination  of  Lime  and  Magnesia  in  presence  of  Man- 
ganese. By  F.  Stolba  {Chem.  Centr.,  1887,  285). — To  the  solution 
to  be  examined,  ammonia  and  ammonium  chloride  are  added  to  slight 
alkaline  reaction,  and  the  liquid  heated  to  boiling;  to  remove  the 
manganese,  potassium  permanganate  is  added  until  a  slight  tint  is 
produced ;  the  manganese  is  precipitated  as  a  peroxide,  and  the  slight 
excess  of  the  permanganate  removed  by  protracted  boiling.  The 
lime  and  magnesia  are  determined  in  the  filtrate.  This  method  is  also 
applicable  in  presence  of  iron.  Y.  H.  V. 

Titration  of  Zinc  Powder.  By  Kupferschlaeger  (Bull.  8oc.  Chim., 
47,  312). — When  samples  of  zinc  powder  are  examined  by  Weil's 
method  any  cadmium  or  iron  present  will  be  calculated  as  metallic 
zinc,  the  author  therefore  proposes  to  dissolve  the  zinc  powder  in  well- 
boiled  dilute  sulphuric  acid,  add  ammonium  carbonate,  filter,  and 
titrate  the  zinc  in  the  clear  solution  with  standard  sodium  sulphide. 

A.  P. 

Volumetric  Estimation  of  Alumina.  By  U.  Gatenby  (Chem. 
News,  55,  289). — Alumina,  having  an  alkaline  reaction  with  methyl- 
orange  and  an  acid  one  with  litmus,  can  be  easily  determined  when 
dissolved  in  aqueous  soda,  by  first  determining  the  amount  of  the 
latter  by  normal  acid,  using  phcnolphthalein  as  indicator.  A  few 
drops  of  methyl-orange  solution  are  added  to  the  decolorised  liquid, 
and  then  the  normal  acid  required  to  obtain  a  pink  colour  gives  the 
amount  of  alumina  and  alkaline  soda  salts  together.  Litmus  solution 
is  then  added,  and  the  liquid  titrated  back  with  normal  caustic  soda 
until  a  decided  blue  colour  appears.  R.  R. 

]<(ote. — This  is  essentially  K.  J.  Bayer's  well-known  method  (Abstr., 
1886,  281,  651,  see  also  "  E.  B."  ihid.^  651)  to  which,  however,  no 
reference  is  made  in  the  original.  A.  J.   G. 

Rapid  Estimation  of  Phosphorus  in  Iron.  By  Wedding 
(Chem.  Centr.,  1887,  260). — The  iron  is  dissolved  in  nitric  acid,  and 
to  it  is  added  a  concentrated  solution  of  ammonium  molybdate;  the 
precipitate  which  separates  is  transferred  into  a  narrow,  calibrated 
tube,  and  its  amount  estimated  by  the  volume  which  it  occupies. 
This  method  is  an  .improvement  on  that  proposed  originally  by 
Eggertz  ;  sufficiently  accurate  results  can  be  obtained  in  half  an  hour, 

VOL.   Lii.  3  m 
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but  it  cannot  be  applied  to  samples  containing  more  than  0'12  per  ] 

cent,  of  carbon.  V.  H.  V.  j 

Determination  of  Combined  Carbon  in  Iron.    By  C.  Beand  | 

(^Chem.    Gentr.,   1887,   345). — The  well-known  method  of  the  direcfc  | 

separation  of  carbon  from  iron  gives  too  low  results  ;  the    method  ] 
here  proposed  is  applicable  only  for  samples  of  iron  rich  in   carbon. 
One  gram  of  the  sample  is  dissolved  in  30  to  40  c.c.  of  hydrochloric 
acid  containing  24  per  cent,  of  bromine ;  the  latter  is  removed  in  the 

form  of  hydrobromic  acid  by  heating  with  3  to  4  grams  of  ammo-  | 

nium  oxalate.     The  removal  is  completed  after  one  to  two  hours  ;  the  i 

carbon  is  collected  on  an  asbestos  filter,  and  in  the  combustion,  the  ■; 

small  quantity  of  bromine  absorbed  by  the  carbon   is  retained   by  ] 

interposing  in  the  combustion-tube  a  small  spiral  of  silver  kept  at  a  ; 

red  heat.  Y.  H.  Y.  ] 

Separation   of  Phosphoric  Acid  from  Tungstic  Acid.      By  i 

F.  Kehrmann  (Ber.,   20,   1811 — 1814). — All   orthophosphotungstates  j 
are    decomposed   into    basic   tungstates  and   tribasic    phosphates   by 
boiling  for  half  an  hour  with  a  sufficiency  of  aqueous  soda.     After 

cooling,  the   solution  is  mixed  with  as  much  ammonium  chloride  as  I 
would  suffice  to  convert  all  the  alkali  present  into  chloride.       Mag- 
nesia  mixture   will   now   precipitate   the    phosphoric  acid  perfectly 
free  from  tungstic  acid.                                                                   A.  J.  G. 

New  Chloroform  Reaction.      By   A.  Jolles  (Ghem.   Zeit.,  11,  ; 

786). — If  potassium   mauganate  is   added  to  chloroform    containing  ^ 

alcohol,   aldehyde,  or  other    oxidisable   substances,  it  is  reduced  to  ; 

potassium  manganite.      The  rate  of  this  reduction  furnishes  a  rough  i 

index   to  the  amount  of  alcohol  or  other  oxidisable    substances    in  ', 

the  chloroform.  J.  P.  L.  j 

Chloral  Hydrate.  By  Gr.  Dragendorfp  and  H,  TiESENHAUSEN((7/iem.  | 

Gentr.,    1886,   636). — The  authors'  experiments  show  that  this  sub-  \ 
stance,  when  present,  may  be  isolated  from  urine   and  the  contents 

of  the  alimentary  organs,   by  exhaustion  with  ether,  after  previous  ; 

purification  by  treatment  v/ith  alcohol  and  filtration.       From  100  c.c.  l 

of  these  fluids  containing  5  mgrms.  of  chloral,  sufficient  was  isolated  \ 

in  this  way  for  identification.      The  method  is  inapplicable  to  fluids  i 

containing   blood,  in  which  case  the  distillation  test  is  to  be  recom-  | 

mended.  I 

The  isonitrile  test  for  chloral  hydrate :  warming  the  isolated  and  \ 
dry  substance  with  alcoholic  sodium   hydrate  and  a  trace  of  pure 
aniline,  is  extremely  sensitive,  the  product  in  question  being  obtained 

in  perceptible  quantit^^  from  -g  4^00-  gram.       The  naphthol  test :  blue  ; 

coloration   on  warming  (50^)  with  concentrated   aqueous  potash  and  ' 
a   trace    of  phenol,  is  also   very  sensitive,   being  well   marked  with 

-24^00    gi'am    of   substance.      The    limit    of   the   formic  acid  test  is  1 

reached  with  -^  oVo  gi"am  of  substance ;  of  the  lime  water  and  hydrogen  | 
sulphide  test  (pink  coloration)  with  y^^o^j-  gram. 

The  authors  find  that  these  reactions  are  unafEected  by  the  pre- 
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sence  of  -urocliloralic   acid,    into  which   a  portion  of  the  chloral  is 
usually  converted  in  its  passage  through  the  body.  C.  F.  C. 

Isolation  and  Detection  of  Phenol.  By  G.  Dragendorff  and. 
W.  Jacobson  {Ghem.  Centr.,  1886,  828). — The  authors  have  inves- 
tigated, with  satisfactory  results,  the  application  for  this  purpose  of 
the  method  employed  by  them  for  the  isolation  of  alkaloids  from  animal 
fluids,  namely,  a  preliminary  treatment  with  alcohol  after  acidification, 
filtration,  evaporation  of  the  alcohol,  and  shaking  with  benzene. 
From  liquids  containing  1  mgrm.  in  100  c.c,  sufficient  was  isolated 
for  identification.  For  this  the  authors  recommend  the  Baumann 
and  Jacquemin  reactions.  Landolt's  reaction  (bromine)  is  useful  in 
distinguishing  phenol  from  thymol,  the  latter  yielding  an  amorphous 
bromide. 

In  certain  cases,  phenol,  in  its  passage  through  the  body,  enters 
into  combinations,  which  cannot  be  isolated  by  direct  treatment  with 
solvents.  These  compounds,  however,  are  resolved  by  warming  with 
acids,  which  is  therefore  a  necessary  preliminary  to  the  isolation  of 
the  phenol.  C.  F.  C. 

Estimation  of  Starch  and  Sugars.  By  J.  Effront  (Bull.  8oc. 
Chim.,  47,  5 — 14). — When  a  solution  containing  invert  sugar, 
glucose,  maltose,  and  dextrin  is  heated  at  100°  with  ammonium 
hydroxide,  the  sugars  are  almost  completely  destroyed ;  if  now  the 
ammonia  is  boiled  off  and  the  residue  treated  with  sodium  hypo- 
chlorite the  whole  of  the  sugars  are  removed  whilst  the  dextrin  in 
solution  is  not  affected,  and  retains  its  rotatory  power  unaltered. 
Further,  in  opposition  to  Brown  and  Heron,  the  author  states  that 
the  series  of  dextrins  formed  when  starch-paste  is  acted  on  by 
diastase  have  one  and  all  the  same  rotatory  power,  and  on  these 
results  the  following  method  for  the  estimation  of  starch  is  based. 
Ten  parts  of  ihe  starch  are  made  into  a  paste,  cooled  to  50°,  and  the 
extract  from  one  part  by  weight  of  malt  added,  the  solution  is  then 
made  up  to  such  a  strength  that  every  litre  contains  100  grams  of 
starch.  As  soon  as  this  is  broken  up  into  maltose  and  dextrin,  a 
portion  of  the  solution  is  diluted  so  that  it  may  contain  from  4  to  9 
per  cent,  of  sugar,  and  the  rotatory  power  is  observed ;  10  c.c.  of  the 
solution  is  then  mixed  with  10  c.c.  of  ammonium  hydroxide  solution 
(22°  Baume)  and  5  c.c.  of  water,  the  mixture  is  digested  at  100°  for 
40  minutes  in  a  corked  flask,  concentrated  to  from  5  to  8  c.c,  cooled, 
10  c.c.  of  a  solution  of  sodium  hypochlorite  containing  7  to  8  per  cent, 
of  active  chlorine  is  added,  the  mixture  well  shaken,  and  2  c.c.  of 
concentrated  hydrochloric  acid  run  in.  The  whole  is  then  made  up 
with  water  to  exactly  25  c.c,  and  the  rotatory  power  of  the  liquid 
thus  obtained  is  observed ;  the  alteration  of  rotatory  power  between 
the  first  and  last  observation  (account  being  taken  of  the  difference 
of  dilution)  is  due  to  the  destruction  of  the  maltose,  whilst  the  final 
rotatory  power  indicates  the  amount  of  dextrin  present,  and  from 
these  data  the  amount  of  starch  is  calculated. 

For  the  rapid  determination   of  starch  in  crude  farinaceous  sub- 
stances such  as  grain,  potatoes,  &c,  the  author  advises  the  use  of  a 
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modification  of  Dabriinfaufcs'  method.  Three  grams  of  the  starchy 
material  are  ground  up  in  a  mortar  with  20  c.c.  of  concentrated  hydro- 
chloric acid  and  leffc  for  30  minates  ;  the  solution  is  then  poured  into 
cold  water  and  made  up  to  200  c.c,  filtered,  and  the  rotatory  power 
due  to  the  dissolved  starch  observed ;  from  this  the  amount  of  starch 
actually  present  is  calculated.  Thus  conducted  this  method  gives 
results  which  may  be  as  much  from  2  to  3  per  cent,  in  error.  If  it 
is  desired  to  make  an  accurate  determination  of  the  starch  in  raw 
products,  the  author  converts  the  starch  into  dextrin  and  maltose 
according  to  the  directions  given  by  Mercker  in  his  Handbuch  der 
Spiritusfabrihation,  2nd  edition,  he  then  destroys  the  maltose  by 
means  of  ammonia  and  sodium  hypochlorite,  and  proceeds  as  in  the 
first  of  the  two  foregoing  methods.  A.  P. 

Estimation  of  Starch.  By  A.  v.  Asboth  (Ghem.  ZeU.,  11,  785  — 
786). — This  process  depends  on  the  fact  that  barium  hydroxide  forms 
an  insoluble  compound  of  definite  composition  with  starch. 

The  estimation  is  performed  in  the  following  manner : — 3  grams  of 
finely-ground  substance  is  repeatedly  treated  with  small  quantities  of 
water  in  a  porcelain  mortar.  The  washings  and  residue,  which  should 
measure  about  100  c.c,  are  transferred  to  a  250  c.c.  fiask.  The  flask 
is  then  heated  on  a  water-bath  and  frequently  shaken  during  the 
conversion  of  the  starch  into  paste.  To  the  starch  solution,  when  cool, 
50  c.c.  of  standard  baryta- water  is  added,  and  then  alcohol  to  250  c.c 
After  the  precipitate  has  settled,  the  excess  of  barium  hydroxide  is 
determined  in  50  c.c.  of  the  clear  liquid.  The  formula  for  the  barium 
compound  is  (CGHio05)4BaO.  Dextrin  if  present  would  also  be  pre- 
cipitated, and  therefore  count  as  starch.  A  full  description  of  the 
process,  with  the  results  of  several  test  analyses,  is  given  in  the 
Analyst  for  July,  1887.  J.  P.  L. 

Estimation  of  Starch  in  Potatoes.  By  A.  Girard  {Gompt.  rend., 
104,  1629—1632). — Pure  potato  starch  gelatinised  by  heat  or  by  the 
action  of  dilute  potash  or  cuprammonium  solution,  and  then  acidified 
with  acetic  acid  and  titrated  with  dilute  iodine  solation,  absorbs  a 
quantity  of  iodine  which  is  practically  constant,  and  is  equal  to 
0*122  gram  per  gram  of  anhydrous  starch. 

In  order  to  estimate  the  amount  of  starch  in  potatoes,  25  grams  of 
a  grated  sample  is  placed  in  a  flask  of  750  c.c  capacity,  mixed  with 
50  c.c  of  0*2  per  cent,  hydrochloric  acid,  and  allowed  to  remain  2  to  3 
hours,  100  c.c.  of  a  solution  of  cupric  oxide  in  ammonia  is  added 
to  the  acid  liquid  and  the  mixture  allowed  to  remain  over-night.  It 
is  then  acidified  with  acetic  acid  and  titrated  with  a  solution  prepared 
by  dissolving  3*05  grams  of  pure  iodine  and  4  grams  of  potassium 
iodide  in  1000  c.c  of  water,  starch-paper  being  used  as  an  indicator. 
10  c.c.  of  this  normal  solution  =  0*25  gram  of  starch,  and  a  deci- 
normal  solution  is  prepared  from  it.  In  actual  work  an  approximate 
estimation  is  first  made  with  the  normal  solution,  and  a  second  titra- 
tion is  afterwards  made,  the  decinormal  solution  being  used  towards 
the  end  of  the  reaction. 

A  correction  is  necessary  in  consequence  of   the  dilution  of  the 
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liqm'd  and  the  absorption  of  iodine  bj  profceid  substances  in  the 
potatoes.  This  may  be  taken  as  equivalent  to  0  5  part  of  starch 
per  100  parts  of  potatoes.  C.  H.  B. 

Estimation  of  Acetic  Acid  in  Acetates  by  Direct  Titration. 

By  A.  SoNNENSCHEiN  (Ghem.  Zeit.,  11,  591 — 592). — The  author  has 
devised  a  rapid  and  accurate  process  for  the  determination  of  acetic 
acid  in  acetates.  The  process  is  based  on  the  fact  that  whereas 
methylaniline-orange  (Orange  No.  4)  is  unaffected  by  acetic  acid  it  is 
changed  to  a  red  by  mineral  acids. 

The  carbonate,  which  is  always  present  in  commercial  acetates,  can 
be  determined  by  titration  in  the  same  solution  employed  for  the 
titration  of  the  acetic  acid,  provided  the  amount  of  colouring  matter 
is  small.  A  solution  of  the  acetate  is  prepared  containing  5  grams  of 
acetate  in  250  c.c.  of  water,  and  50  c.c.  of  this  solution  is  taken  for 
analysis.  The  carbonate  is  titrated  by  means  of  normal  hydrochloric 
acid,  using  phenacetoline  as  an  indicator.  The  red  colour  changes  to 
yellow  with  an  excess  of  hydrochloric  acid.  From  the  hydrochloric 
acid  used  the  carbonate  can  easily  be  calculated.  A  few  drops  of 
methylaniline-orange  are  now  added  to  the  solution  and  the  titration 
with  normal  hydrochloric  acid  continued.  So  long  as  acetic  acid  is 
present  no  change  of  colour  takes  place,  but  with  an  excess  of  hydro- 
chloric acid,  the  red  colour  appears.  The  amount  of  acetic  acid  can 
readily  be  calculated  from  the  amount  of  normal  hydrochloric  acid 
used.  If  the  amount  of  colouring  matter  masks  the  phenacetoline 
reaction,  the  carbonate  can  be  determined  by  precipitation  with 
barium  chloride.  In  the  case  of  commercial  acetate  of  lime,  the  solu- 
tion is  as  a  rule  so  strongly  coloured  that  it  is  necessary  to  remove 
the  colouring  matter  before  titration.  To  decolorise  the  solution  the 
author  employs  about  3  grams  of  tutty,  and  at  the  same  time  passes  a 
stream  of  carbonic  anhydride  through  the  solution  to  remove  caustic 
lime  which  is  sometimes  present  in  the  crude  commercial  acetate. 

J.  P.  L. 

Estimation  of  Morphine.  By  H.  Goebel  (Ghem.  Zeit.,  11,  508). — 
The  process  recommended  by  the  United  States  Pharmacopoeia  for  the 
estimation  of  morphine  in  opium,  although  one  of  the  few  processes 
that  give  reliable  results,  contains  some  faults  which  the  author  has 
endeavoured  to  eliminate.  The  process  recommended  in  the  Pharma- 
copoeia is  to  digest  5  grams  of  opium  in  50  to  GO  c.c.  of  water  at  50 — 60°, 
after  filtration  2  to  8  grams  of  slaked  lime  is  added  and  the  mixture  is 
again  filtered  after  the  lapse  of  about  an  hour,  during  which  time  it 
is  frequently  shaken.  To  50  c.c.  of  the  filtrate,  5  c.c.  of  95  per  cent, 
alcohol,  25  c.c.  of  ether,  and  3  grams  of  ammonium  chloride  are  added  ; 
the  whole  is  well  shaken  and  set  aside  for  12  hours  or  so  for  the 
morphine  to  crystallise  out.  The  ether  is  filtered  off  through  tared 
filter-papers,  and  the  alcoholic  solution  treated  with  another  10  c.c. 
of  ether.  After  the  ether  has  been  filtered  off,  the  alcoholic  solution 
and  crystals  are  brought  on  to  the  filter  and  finally  washed  with  5  c.c. 
of  water,  dried  at  100°,  and  weighed.  The  crystals  of  morphine 
should  be  soluble  in  100  times  their  weight  of   lime-water.      The 
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author  draws  attention  to  the  following  sources  of  error  : — (1.)  The 
incomplete  removal  of  all  substances  soluble  in  ether.  (2.)  5  c.c.  of 
water  are  insufficient  to  wash  both  filter-papers  and  crystals,  and,  in 
consequence,  the  outer  and  counterpoise  filter-paper  contains  more 
impurity  than  the  inner.  (3.)  No  allowance  is  made  for  the  morphine 
in  the  mother-liquor  and  washinofs.  (4.)  The  amount  of  water  used 
in  the  exhaustion  of  the  opium  is  insufficient  in  the  case  of  opium 
containing  15  per  cent,  of  morphine. 

In  order,  therefore,  to  eliminate  some  of  these  sources  of  error  the 
author  suggests  the  following  modifications  : — 5  to  10  grams  of  opium 
should  be  exhausted  with  110  c.c.  of  water,  and  4  to  5  grams  of  slaked 
lime  added  without  filtration,  after  the  lapse  of  an  hour  the  mixture 
is  filtered,  50  c.c.  of  the  filtrate  is  taken  for  analysis  and  treated  as 
above.  After  the  first  25  c.c.  of  ether  has  been  filtered  off,  both  filter- 
paper  and  the  alcoholic  solution  are  washed  with  pure  ether.  Instead 
of  the  counterpoised  filter-papers  a  single  paper  is  used  which  has 
been  previously  treated  with  dilute  sulphuric  acid.  The  mother- 
liquor  and  washings  are  measured  and  an  allowance  of  0"01  gram 
morphine  made  for  every  10  c.c. 

The  filter-paper  and  crystals  finally  are  well  washed  with  water, 
dried  at  100°,  and  weighed.  The  weight  of  the  filter-paper  is  deter- 
mined after  removal  of  the  morphine  with  dilute  sulphuric  acid  and 
water.  J.  P.  L. 

Morphine  Reaction.  By  G.  Vulpids  (Ai-ch.  PJiarm.  [3],  25, 
256 — 257). — Donath  (Abstr.,  1886,  899)  has  given  a  test  for  morphine 
founded  on  the  simultaneous  action  of  sulphuric  acid  and  potassium 
arseniate.  Sodium  phosphate  can  be  employed  in  like  manner.  Some 
drops  of  a  solution  containing  at  least  0'00025  gram  of  a  morphine  salt 
is  placed  in  a  porcelain  dish  and  six  drops  of  sulphuric  acid  is  added, 
together  with  some  centigrams  of  sodium  phosphate ;  on  warming 
and  agitating  the  mixture,  a  violet  colour  appears  when  fumes  begin 
to  come  off.  If  the  heating  is  continued,  the  colour  passes  to  brown. 
On  adding  water  to  the  cooled  mixture  drop  by  drop,  a  bright  red 
colour  appears,  which  becomes  dirty  green  when  3  to  5  grams  of 
water  have  been  added.  On  now  shaking  with  an  equal  volume  of 
chloroform,  the  latter  separates  out  with  a  beautiful  blue  colour. 
The  blue  colour  produced  by  ferric  chloride  in  morphine  solutions  is 
not  taken  up  by  chloroform.  J.  T. 

Test  for  Narceine.  By  P.  C.  Plugge  (Arch.  Pharm.  [3],  25, 
425 — 427). — Dilute  sulphuric  acid  poured  on  a  trace  of  narceine  in 
a  porcelain  dish  produces  no  change ;  but  when,  by  heating  on  the 
water -bath,  the  acid  is  sufficiently  concentrated,  a  splendid,  violet-red 
colour  appears  which  becomes  cherry-red  on  long  heating.  If,  after 
cooling,  a  trace  of  nitric  acid  or  potassium  nitrite  is  added  to  this 
red  liquid,  blue-violet  stripes  appear  therein.  This  is  characteristic 
of  narceine.  With  traces  of  papaverine,  morphine,  and  codeine,  the 
liquid  remains  quite  colourless ;  when  relatively  large  quantities  of 
these  bases  are  present,  morphine  and  codeine  give  to  the  acid  at  the 
most  only  a  faint  rose-red  tint.     Thebaine  gives  a  greenish-yellow  to 
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brown  colour,  and  narcofcine  a  red  to  reddish-brown.  This  reaction 
indicates  also  that  some  of  the  opium  alkaloids,  by  this  slow  con- 
centration of  the  sulphuric  acid,  afford  different  colour  changes  from 
those  obtained  by  the  direct  addition  of  concentrated  acid.  Andro- 
medotoxime  gives  a  similar  red  colour,  but  this  substance  also  becomes 
red  on  evaporation  with  25  per  cent,  phosphoric  acid,  and  with  dilute 
hydrochloric  acid,  whilst  narce'ine  remains  coloarless  with  these  acids. 
Impure  aconitine  gives  the  red  colour,  but  also  gives  it  with  dilute 
phosphoric  acid.  J.  T. 

Thallin.  By  G.  Dragendorff  and  E.  Blumenbach  (Chem.  Centr., 
1886,  874). — The  characteristic  reaction  of  this  alkaloid,  the  bright 
green  coloration  with  ferric  chloride,  is  well  marked  with  solutions 
of  Yo^ooj  ^^^^  recognisable  at  a  dilution  of  twooo-  Auric  chloride 
gives  a  similar  and  equally  sensitive  reaction. 

For  the  isolation  of  the  alkaloid  from  solutions  such  as  animal 
fluids,  the  authors  suggest  a  preliminary  treatment  with  light  petro- 
leum before  alkalising;  the  alkaloid  is  then  exhausted  by  shaking 
with  benzene  after  adding  excess  of  ammonia.  It  was  found  that 
from  a  solution  of  1  mgrm.  in  100  c.c.  of  urine,  a  quantity  sufficient 
for  identification  could  be  isolated  by  this  treatment. 

The  results  of  the  physiological  investigation  of  the  alkaloid  are 
given  in  the  original.  C.  F.  C. 

Estimation  of  Indigo  in  Textile  Fabrics.  By  A.  Renard 
(Bull.  Soc.  Ghi7}i.,  47,  41 — 42). — 10  grams  of  the  dyed  fibres  are 
treated  in  a  flask  with  200  c.c.  of  a  solution  made  by  adding  2  litres 
of  water  and  100  c.c.  of  milk  of  lime  to  100  c.c.  of  a  solution  of 
neutral  sodium  hyposulphite  prepared  from  a  solution  of  hydrogen 
sodium  sulphite  of  35°  Baume.  The  mixture  is  heated  to  from 
60 — 70°,  a  stream  of  coal-gas  being  passed  through  the  flask  during 
the  reduction,  and  when  all  the  colour  has  disappeared,  a  portion  of 
the  solution  is  decanted,  cooled,  its  volume  measured,  the  indigo- blue 
precipitated  by  the  addition  of  hydrochloric  acid,  and,  after  remaining 
12  hours,  collected  on  a  small  filter,  washed,  dried,  and  then  dissolved 
with  the  filter-paper  in  about  10  c.c.  of  fuming  sulphuric  acid,  and 
the  solution  titrated  by  Miiller's  method.  A.  P. 

Determination  by  Titration  of  the  Free  Acid  in  Tannin 
Liquor.  By  R.  Koch  (Dingl  polyt.  /.,  264,  395— 405).— This 
method  is  based  on  the  fact  that  on  treating  tannin  liquor  with 
albumin,  and  nearly  neutralising  the  mixture  with  standard  alkali,  a 
light-coloured  filtrate  is  obtained  which  assumes  a  dark  colour  as  soon 
as  the  point  of  alkalinity  is  reached.  The  mode  of  procedure  is 
described  in  detail  in  the  original  paper,  and  the  results  of  several 
test  analyses  are  given.  The  numbers  obtained  do  not,  however, 
agree  in  all  cases  with  those  yielded  by  Kohnstein  and  Simand's 
precipitation  process  (Abstr.,  1885,  935).  The  latter  is,  in  the  opinion 
of  the  author,  not  wholly  free  from  error,  owing  to  the  formation  of 
sparingly  soluble  basic  salts  of  magnesium.  D.  B. 
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New  Method  for  the  Estimation  of  Tannin.  By  Villon 
(Bull  Soc.  Chim.,  1884,  47,  97— 102).— The  solution  of  tannin  is 
diluted  to  such,  a  strength  that  100  c.c.  will  contain  about  2  grams 
of  tannin ;  a  solution  of  lead  acetate  is  prepared  by  dissolving 
100  grams  of  that  salt  and  20  grams  of  sodium  acetate  in  a  htre  of 
water.  100  c.c.  of  the  tannin  solution  is  then  mixed  with  100  c.c.  of 
the  solution  of  lead  acetate,  allowed  to  remain  for  five  minutes,  and 
the  precipitate  filtered  off.  The  specific  gravity  D  of  the  solution  of 
lead  acetate  is  taken,  and  the  specific  gravity  D'  of  the  tannin 
solution,  and  finally  the  specific  gravity  S  of  the  filtered  mixture. 
From  these   data  the  tannin  in  the  original  solution  is   calculated 

according  to   the  formula  I —  ^JA  =  2,  in  which  A  is   a 

constant  factor  whose  value  is  experimentally  determined,  and  varies 
for  different  kinds  of  tannin. 

The  results  obtained  by  this  method  are  very  satisfactory,  and 
matters  contained  in  tanning  solutions  which  are  absorbed  by  skin, 
but  which  have  no  tanning  action  are  not  precipitated.  A.  P. 

Estimation  of  Albuminoids  in  Liquids  from  Cysts,  &g.  By 
L.  Garnier  (./.  Pharm.  [5],  15,  459 — 461). — The  author  criticises  a 
method  described  by  G-.  Dumonthiers  (/.  Pharm.,  1  Dec,  1886),  and 
would  modify  it  so  that  it  becomes  as  follows : — The  liquid  under 
examination  is  diluted  with  5  or  6  volumes  of  water,  neutralised  with 
acetic  acid,  and  subjected  to  a  current  of  carbonic  anhydride.  The 
precipitate  formed  is  collected  on  a  tared  filter  and  treated  with  a  5  per 
cent,  solution  of  sodium  chloride,  which  dissolves  the  globulins.  The 
residue  is  coagulated  at  110",  washed  with  water,  alcohol,  and'ether, 
then  dried  at  105°,  and  weighed.  This  represents  the  casein  or 
alkaline  albuminate.  A  certain  volume  of  the  original  liquid,  freed 
from  fibrin,  is  saturated  in  the  cold  with  magnesium  sulphate.  The 
precipitate  is  filtered,  and  consists  of  casein  and  globulin.  The 
amount  of  the  latter  is  obtained  by  subtracting  from  the  total  weight 
that  of  the  former  previously  found.  The  solution  of  globulins  in 
sodium  chloride  obtained  above  may  be  employed  for  the  qualitative 
analysis  of  the  globulins  as  follows  : — (a)  One-third  of  the  liquid 
carefully  heated  on  the  water-bath  gives  a  precipitate  of  fibrinogen 
at  56 — 60°.  The  filtered  liquid,  when  heated  at  75 — 80°,  deposits 
serum-globulin  in  its  turn;  (6)  a  second  third  of  the  liquid  treated 
with  an  equal  volume  of  a  saturated  sodium  chloride  solution  generally 
gives  no  precipitate  if  only  serum-globulin  is  present;  whereas 
fibrinogen  becomes  insoluble;  (c)  finally  the  addition  to  the  globulin 
solution  of  Schmidt's  fibrin  ferment  determines  the  production  of 
insoluble  fibrin  at  the  expense  of  the  fibrinogen  only.  J.  T. 
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Fluorescence  of  Manganese  and  Bismuth.  By  L.  de  Bois- 
BAUDRAN  {Gompt.  rend.,  104,  1680 — 1685  ;  see  also  this  vol.,  pp.  3,  4, 
and  189).  The  author  has  investigated  the  behaviour  of  (1)  two 
solid  solvents,  and  an  active  substance  giving  fluorescence  with  each 
of  the  solvents,  as  represented  by  mixtures  of  cadmium,  zinc,  and 
manganese  sulphates,  and  calcium,  magnesium,  and  manganese  sul- 
phates ;  (2)  two  solvents  and  an  active  substance  giving  fluorescence 
with  only  one  of  them,  as  represented  by  mixtures  of  barium,  calcium, 
and  manganese  sulphates ;  (3)  two  solvents  behaving  towards  each 
other  as  moderately  active  substances,  and  an  active  substance  which 
fluoresces  brilliantly  with  one  only  of  the  solvents,  as  represented  by 
zinc,  calcium,  and  bismuth  sulphates,  and  calcium,  cadmium,  and 
bismuth  sulphates. 

In  the  first  case,  the  effects  of  the  two  solvents  are  practically  equal 
when  they  are  mixed  in  the  proportions  of  their  molecular  weights. 
In  the  other  cases,  the  presence  of  the  indifferent  substance  reduces 
the  brilliancy  of  the  fluorescence,  but  the  latter  is  still  distinctly 
recognisable,  even  when  the  proportion  of  the  active  substance  is  very 
small.  C.  H.  B. 

Variations  in  the  Absorption-spectra  of  Didymium  Salts, 
By  H.  Becquerel  (Gompt  rend.,  104,  1691— 1693).— The  results 
previously  obtained  (this  vol.,  p.  537)  indicate  either  that  ordinary 
didymium  is  a  mixture  of  a  large  number  of  elements,  or  that  its 
compounds  as  usually  obtained  are  mixtures  of  the  salts  and  sub-salts 
of  a  smaller  number  of  elements  in  different  states  of  oxidation. 

The  absorption-spectra  of  dilute  solutions  of  different  compounds  of 
didymium  differ  but  little,  whilst  the  absorption-spectra  of  the  same 
substance  in  a  crystallised  condition  are  very  different.  When  the 
water  and  acid  of  a  hydrated  didymium  salt  are  gradually  driven  off 
by  heating,  a  series  of  products  is  obtained,  some  of  which  are  trans- 
parent, whilst  others  are  pulverulent  or  opaque,  but  all  of  them 
show  absorption-spectra  by  reflection,  and  these  spectra  consist  of 
very  different  bands.  A  table  is  given  showing  the  principal  absorp- 
tion-bands of  different  didymium-compounds  prepared  in  the  way 
described. 

In  the  spectra  of  the  products  obtained  by  successive  alterations  of 
the  same  compounds,  there  are  series  of  bands,  which  are  transferred 
from  one  spectra  to  another  in  such  a  way  that  the  variations  in  the 
number  of  luminous  vibrations  or  the  inverse  squares  of  the  wave- 
lengths of  corresponding  bands  are  sensibly  constant  for  each  series. 
Each  spectrum  shows  several  of  these  series  of  bands  with  constant 
differences.  The  bands  characteristic  of  several  of  these  compounds 
coincide  with  the  variable  bands  in  the  spectra  of  the  crystals  (loc. 
cit.).  C.  H.  B. 
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Orthochromatic  Photography.  By  C.  H.  Bothamley  (J.  Soc. 
Chem.  Ind.,  6,  423 — 4.'H3). — It  is  well  known  that  gelatino-bromide 
plates,  that  is,  plates  coated  with  a  dry  film  of  an  emnlsion  of  silver 
bromide  in  g'elatin,  fail  to  give  photographic  representations  of 
coloured  objects  with  correct  gradations,  or  in  other  words,  with  their 
proper  degrees  of  relative  brightness.  They  show  a  maximum 
sensitiveness  to  blue  and  violet,  are  much  less  sensitive  to  green,  and 
are  only  affected  by  yellow,  orange,  and  red  when  prepared  by  special 
methods,  and  when  the  exposure  to  light  is  greatly  prolonged,  whereas 
the  eye  is  most  sensitive  to  yellow,  less  sensitive  to  green  and  orange, 
and  only  slightly  sensitive  to  bkie,  violet,  and  red.  The  term  "ortho- 
chromatic  "  photography  denotes  the  photographic  representation  of 
coloured  objects  in  monochrome  with  correct  gradations,  and  it  is 
obvious  that  in  order  to  attain  this  end  the  character  of  the  plates 
must  be  altered  in  such  a  way  that  the  sensitiveness  to  yellow,  orange, 
and  green  is  greatly  increased,  w^hilst  the  sensitiveness  to  blue  and 
violet  is  reduced. 

Vogel  (Ber.,  6,  1302)  discovered  in  1873  that  the  addition  of  certain 
dyes,  such  as  corallin,  to  sensitised  collodion  films,  made  them  highly 
sensitive  to  yellow  or  greenish -yellow  rays,  and  this  observation  was 
confirmed  and  applied  in  photographic  practice.  In  1883  Attout  and 
Clayton  patented  the  application  of  eosin  to  gelatin  plates,  and  their 
observation  has  since  been  confirmed  and  greatly  extended  by  other 
observers,  and  the  application  of  dyes  to  photographic  plates  has 
become  of  great  practical  importance.  Eder  has  investigated  the 
effect  of  a  large  number  of  dves  {Sitzungsb.  d.  Kais.  Akad.  der  Wis- 
sensch.,  Yienna,  1884,  1885,  1886;  see  also  Abstr.,  1885,  703;  1886, 
405,  497,  958).  Very  few  are  found  to  exert  nny  useful  sensitising 
action.  Cyanin  and  some  of  the  eosin  dyes  produce  the  greatest 
effect,  whilst  naphthol-blue,  the  neutral  blue  of  the  Frankfort  Anilin- 
Farhen-Fabrik,  and  coerule'in  S.  are  remarkable,  because  they  render 
the  plates  sensitive  without  interruption  to  the  entire  length  of  the 
spectrum  from  X  3600  to  X  7600.  The  dyes  are  either  added  to  the 
melted  emulsion  before  it  is  poured  on  the  plate,  or  the  dried  plates 
are  immersed  in  dilute  solutions  of  the  dyes  and  again  dried.  The 
curves  representing  the  action  of  the  prismatic  spectrum  on  plates 
thus  prepared  show  two  maxima,  one  in  the  blue,  corresponding  with 
the  ordinary  sensitiveness  of  the  gelatino-bromide,  the  other  in  the 
less  refrangible  half  of  the  spectrum,  representing  the  sensitiveness 
due  to  the  presence  of  the  dj^e.  This  second  part  of  the  curve  corre- 
sponds but  does  not  coincide  with  the  absorption- band  in  the  spectrum 
of  the  dye  (Abstr.,  1886,  958).  Between  the  two  maxima  there  is  a 
region  of  minimum  action,  which  is  generally  in  the  green,  and  when 
the  exposure  to  light  is  short  the  effect  of  this  part  of  the  spectrum  is 
inappreciable,  and  the  action  is  represented  by  two  detached  curves, 
one  in  each  half  of  the  spectrum. 

Different  commercial  samples  of  the  dyes  have  been  found  to  pro- 
duce very  different  effects,  and  the  author  has  compared  a  number  of 
samples  of  dyes  of  the  eosin-group  by  examining  their  absorption- 
spectra,  &c.  The  chief  eosin  colours  are  eosin,  phloxin,  erythrosin, 
and  rose  Bengal,  which  are   the  sodium  or  potassium  salts  of  tetra- 
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bromfltiorescein,  dichlorotetrabromfluorescein,  tetraiodofluorescein,  and 
dichlorotetraiodofluorescein  respectively,  the  different  commercial 
varieties  being  distinguished  by  letters.  Bosin  A,  eosin  J  J,  eosin  VE, 
and  eosin  SGrF,  were  found  to  be  practically  identical.  Erythrosin, 
erjthrosin  extra,  erythrosin  I,  and  erythrosin  RE,  are  also  identical, 
and  rose  Bengal  is  indistinguishable  from  rose  Bengal  B.  The 
samples  of  phloxin  on  the  other  hand  were  found  to  be  variable  in 
their  properties.  Erythrosin  B  (Casella  and  Co.)  seems  to  be  a  mix- 
ture of  eosin  with  either  the  true  erythrosin  or  rose  Bengal,  and 
erythrosin  BE  is  really  rose  Bengal.  One  sample  of  erythrosin  lost 
8'8  per  cent,  at  115 — 120°,  whilst  another  lost  12'5  per  cent.  Atten- 
tion is  called  to  the  relation  between  the  optical  properties  of  these 
dyes  and  their  molecular  weights.  The  absorption-band  becomes 
narrower,  more  intense,  and  less  refrangible,  the  fluorescence  rapidly 
diminishes,  and  the  tint  of  the  dye  becomes  bluer  as  the  molecular 
weight  increases.  Fluorescein  and  eosin  are  brilliantly  fluorescent; 
erythrosin  and  rose  Bengal  do  not  fluoresce  at  all. 

The  effect  of  the  prismatic  spectrum  was  also  investigated.  Com- 
mercial dry  plates  were  immersed  for  two  or  three  minutes  in  water, 
and  then  for  two  minutes  in  a  solution  of  1  part  of  the  dye  in  10,000 
parts  of  water,  and  allowed  to  dry  in  the  dark  ;  others  were  immersed 
for  two  or  three  minutes  in  strong  ammonia  diluted  with  100  vols,  of 
water,  and  then  for  two  minutes  in  a  solution  of  the  dye  (1  :  10,000)  to 
which  1  per  cent,  of  ammonia  solution  had  been  added.  Plates  pre- 
pared in  this  way  were  exposed  to  the  prismatic  spectrum  of  light 
from  burning  magnesium,  the  same  length  of  ribbon  being  burnt  for 
each  exposure.  This  source  of  light  was  selected  because  it  contains 
a  very  high  proportion  of  rays  of  high  refrangibiiity  which  tend  to 
correct  the  known  defect  of  the  prismatic  spectrum,  that  is,  the 
abnormal  extension  of  the  more  refrangible  rays.  When  a  sufficient 
length  of  magnesium  ribbon  is  burnt  a,t  a  uniform  rate,  the  effect  of 
inequalities  is  eliminated  and  a  practically  constant  unit  of  exposure  is 
obtained.  The  exposed  plates  were  developed  with  alkaline  pyro- 
gallol  in  the  usual  way,  and  the  results  are  expressed  in  the  form  of 
curves.  The  general  character  of  Eder's  results  is  confirmed,  but 
important  differences  of  degree  were  observed.  Each  curve  has  two 
maxima  separated  by  a  region  of  minimum  action.  Eosin  in  aqueous 
solution  exerts  a  comparatively  slight  though  distinct  sensitising 
action,  and  with  commercial  phloxin  the  effect  is  slightly  greater. 
Erythrosin  produces  by  far  the  greatest  effect  of  the  dyes  of  this 
group,  and  rose  Bengal  is  much  superior  as  a  sensitiser  to  eosin, 
although  inferior  to  erythrosin.  The  maximum  effect  of  erythrosin 
and  rose  Bengal  is  exerted  somewhat  on  the  more  refrangible  side  of 
D.  Cyanin  differs  from  eosin,  &c.,  in  that  it  sensitises  for  yellow, 
orange,  and  orange-red,  instead  of  for  greenish-yellow  and  yellow,  the 
maximum  action  being  exerted  between  D  and  C.  The  results  with 
this  dye  entirely  confirm  those  previously  obtained  by  Eder  and  by 
Schumann.  When  ammonia  is  applied  with  the  dye  the  magnitude 
of  the  sensitising  action  is  increased,  and  extends  to  a  greater  dis- 
tance on  either  side  of  the  maximum,  thus  tending  to  obliterate  the 
region   of   minimum  action.      The  difference  between  the   effect  of 
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aqueous  and  ammoniacal  solutions  is  greatest  in  the  case  of  eosin, 
but  even  in  presence  of  ammonia  this  dye  produces  less  effect  than 
aqueous  erjthrosin.  Erjthrosin  in  presence  of  ammonia  is  the  most 
efficient  sensitiser  that  has  yet  been  suggested.  The  most  important 
result  obtained,  however,  is  that  plates  dyed  with  aqueous  or  am- 
moniacal erythrosin,  ammoniacal  rose  Bengal,  or  ammoniacal  cyanin, 
are  more  sensitive  to  the  yellow  or  orange -yellow  of  the  prismatic  spectrura 
than  to  the  blue  and  violet,  and  this  even  with  a  source  of  light  which 
is  extremely  rich  in  rays  of  high  refrangibility.  When  burning  mag- 
nesium is  the  source  of  light,  plates  dyed  with  aqueous  erythrosin  or 
ammoniacal  rose  Bengal  are  about  half  as  sensitive  again  to  the 
yellow  as  to  any  part  of  the  blue  or  violet ;  plates  dyed  with  ammo- 
niacal erythrosin  are  somewhat  more  than  twice  as  sensitive  to  yellow 
as  to  blue  or  violet ;  plates  dyed  with  ammoniacal  cyanin  are  about 
half  as  sensitive  again  to  orange  as  to  blue  or  violet.  The  difference 
between  these  results  and  those  of  Eder  is  probably  due  to  the  fact 
that  in  most  of  the  latter's  experiments  the  dye  was  added  to  the 
melted  emulsion,  and  the  bath  solutions  used  were  weaker  than  those 
employed  by  the  author. 

At  present  it  is  not  possible  to  explain  why  these  dyes  act  as  sensi- 
tisers  whilst  others  do  not.  No  connection  can  be  traced  between  the 
physical  and  chemical  properties  of  the  dyes  and  their  sensitising 
action.  Eder  has  shown  (loc.  cit.)  that  the  dyed  silver  gelatino- 
broraide  shows  an  absorption-band  identical  in  position  with  the 
sensitising  effect,  this  band  being  somewhat  less  refrangible  than  the 
absorption-band  of  the  dye  alone  or  mixed  with  gelatin,  owing  to  the 
presence  of  the  dense  silver  bromide.  Eder  has  also  found  that  when 
the  dye  is  once  added  to  the  silver  bromide  it  cannot  be  removed  by 
prolonged  washing,  and  he  concludes  that  the  dye  forms  a  molecular 
compound  with  the  silver  salt,  which  is  decomposed  by  the  rays 
which  it  absorbs.  Some  experiments  by  Abney  indicate,  however, 
that  the  dye  is  first  decomposed  by  light,  and  the  products  of  its 
decomposition  reduce  the  silver  salt  when  the  developing  solution  is 
applied.  The  author  points  out  that  the  dyes  which  exert  the 
greatest  sensitising  action  contain  a  number  of  atoms  of  bromine  or 
iodine,  have  a  very  high  molecular  weight,  and  a  complex  molecular 
constitution,  and  he  suggests  that  the  weight  and  complex  structure 
of  the  molecules  may  confer  upon  them  the  power  of  entangling  and 
arresting  the  ether  waves  to  a  greater  extent  than  lighter  and  simpler 
molecules. 

For  practical  purposes  the  results  with  the  spectrum  must  not  be 
interpreted  too  literally.  The  difference  between  the  brightness  of 
pigments  is  never  so  great  as  between  the  brightness  of  the  corre- 
sponding colours  of  the  spectrum,  and,  moreover,  all  coloured  objects 
reflect  more  or  less  unaltered  white  light  which  tends  to  reduce  the 
contrasts  due  to  differences  in  colour.  The  curve  representing  the 
action  of  the  spectrum  on  plates  dyed  with  ammoniacal  erythrosin 
appioximates  to  the  curve  representing  the  action  of  the  spectrum  on 
the  eye,  and  this  dye  is  the  most  useful  sensitiser  for  general  pur- 
poses. In  order  to  obtain  correct  gradations  it  is  necessary  to  reduce 
the  intensity  of  the  blue  and  violet  rays,  to  which  the  plates  remain  very 
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sensitive,  and  this  is  done  by  interposing  a  transparent  yellow  screen 
between  the  object  and  the  lens.  The  depth  of  tint  of  the  screen 
determines  the  proportion  of  blue  and  violet  cut  off,  and  thus  affects 
the  result.     With  gas  or  lamp  light  a  yellow  screen  is  unnecessary. 

The  author  has  photographed  various  coloured  objects,  such  as 
pottery,  flowers,  paintings,  and  landscapes,  with  plates  prepared  with 
ammoniacal  erythrosin  by  the  method  described  above,  and  by  a 
slightly  different  method  previously  recommended  by  Mailman  and 
Scolik  {Photo.  Journal,  1886).  With  ordinary  plates,  even  under  the 
most  favourable  conditions,  yellow,  orange,  and  red  are  represented  as 
almost  black,  whilst  green  is  far  too  dark,  and  blue  and  violet  are 
practically  white.  With  the  dyed  plates  without  any  yellow  screen, 
yellow,  green,  and  orange  are  more  satisfactorily  rendered,  but  blue 
and  violet  remain  far  too  light.  When,  however,  the  dyed  plates  are 
used  with  a  yellow  screen  before  the  lens  the  results  are  very  satis- 
factory ;  yellow  objects  come  next  to  white  in  brightness,  and  the 
other  colours  are  represented  in  their  proper  gradations.  The  plates 
are,  however,  deficient  in  sensitiveness  to  red.  In  landscape  work,  in 
addition  to  the  better  rendering  of  foliage,  &c.,  a  great  advantage  is 
gained  by  the  fact  that  the  yellow  screen  cuts  off  the  blue  atmospheric 
haze.  The  interposition  of  the  screen  of  course  necessitates  a  longer 
exposure. 

Dyed  plates  have  already  been  largely  employed,  with  great  advan- 
tage, in  the  reproduction  of  pictures,  and  are  also  found  to  be  valuable 
in  micro-photography  and  in  stellar  photography.  Hasselberg,  of 
Pulkowa,  has  used  dyed  plates  with  success  in  photographing  the  less 
refrangible  end  of  the  spectrum,  and  he  recommends  the  following 
solutions,  which  are  applied  to  the  plates  after  the  latter  have  been 
immersed  in  dilute  ammonia : — from  C  to  \  5600  ;  alcoholic  cyanin 
solution  1  :  400,  2  parts ;  ammonia  1  part ;  water  100  parts  :  from 
X  5600  to  F ;  chrysaniline  solution  (1  :  1000)  3  parts  ;  eosin  solution 
(1  :  1000)  5  parts;  ammonia  1  part;  water  100  parts.  Eosin  sensi- 
tises for  yellowish-green  and  chrysaniline  for  green.  C.  H.  B. 

Conductivity  of  Mixtures.  By  E.  Boutt  (Compt.  rend.,  104, 
1699 — 1702). — 'J'he  author  explains  certain  methods  of  calculating  the 
conductivity  of  dilute  solutions  of  mixed  salts  from  the  known  con- 
ductivity of  its  constituents.  The  methods  and  results  will  be  more 
fully  developed  in  a  subsequent  paper.  C.  H.  B. 

Phosphates  of  the  Alkaline  Earths.  By  Brrthelot  {Compt. 
rend.,    104,  1666 — 1667). — A  note  ou  a  recent  paper  by  Joly. 

Trimetallic  Phosphates.  By  A.  Joly  (Compt.  rend.,  104,  1702— 
1705). — The  formation  of  the  colloidal  modification  of  sodium  stron- 
tium phosphate  (this  vol.,  p.  637)  from  trisodium  phosphate  and 
strontium  chloride  develops  -j-15*3  Cal.,  whilst  the  formation  of  the 
same  salt  in  the  crystalline  condition,  NaSrPOi  +  QHaO,  develops 
+  50*4  Cal.  When  free  from  sodium  chloride,  the  crystals  are  very 
slightly  decomposed  by  cold  water.     Decomposition  takes  place  more 
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rapidly  at  20°,  and  at  about  70°  the  double  salt  splits  up  into 
trisodium  phosphate  and  tristrontinm  phosphate. 

When  strontium  chloride  solution  is  poured  into  a  solution  of 
trisodium  phosphate  at  about  10°,  a  gelatinous  precipitate  of  tri- 
strontinm phosphate  is  first  formed  with  absorption  of  heat,  but  this 
rapidly  changes  into  crystalline  sodium  strontium  phosphate  with 
development  of  heat.  The  rapidity  with  which  crystallisation  takes 
place  is  doubtless  due  to  the  presence  in  tlie  gelatinous  precipitate  of 
a  small  quantity  of  colloidal  sodium  strontium  phosphate,  which 
rapidly  becomes  crystalline,  and  thus  initiates  the  transformation  of 
the  entire  mass. 

Sodium  strontium  arsenate  (loc.  cit.)  is  more  stable  than  the  corre- 
sponding^ phosphate  ;  heat  of  fofmation  in  the  crystalline  condition, 
+  50-2  Cal. 

The  author  was  unable  to  obtain  any  evidence  of  the  existence  of  a 
double  sodium  calcium  phosphate  between  10°  and  18°. 

The  corresponding  crystalline  double  phosphate  and  double  arsenate 
of  barium  can,  however,  be  readily  obtained  in  a  similar  manner ; 
their  heats  of  formation  are  respectively  +60-8  Cal.  and 
+  50-4  Cal. 

Sodium  barium  phosphate  is  less  stable  than  the  strontium  com- 
pound. It  is  more  readily  decomposed  by  water,  and  the  tendency  to 
form  barium  triphosphate  is  greater.  The  latter  compound  seems  to 
exist  in  a  peculiar  molecular  condition. 

The  phenomena  observed  in  the  case  of  sodium  strontium  and 
sodium  barium  phosphates  are  similar  to  those  previously  observed 
with  ammonium  magnesium  phosphate.  C.  H.  B. 

Heat  of  Combustion  of  Organic  Compounds.  By  F.  Stohmann 
(J?er.,  20,  2063— 2066).— A  reply  to  Thomsen  (this  vol.,  p.  761),  in 
which  the  author  discusses  the  difference  between  his  results  and 
those  of  Berthelot  and  Vieille,  and  points  out  that  the  differences  are 
in  the  majority  of  cases  less  than  is  indicated  by  Thomsen. 

W.  P.  W. 
Heat  Equivalents  of  Benzoyl-compounds.  By  F.  Stohmann, 
P.  RODATZ,  and  W.  Herzberg  (/.  pr.  Ghem.  [2],  36,  1—16).— In 
the  following  determinations,  the  substances  were  burned  in  free 
oxygen  ;  the  sabstance  was  put  into  a  small  lamp,  which  in  the  case 
of  compounds  which  melt  with  difficulty  was  provided  with  platinum 
wires,  to  conduct  the  heat  from  the  wick  to  the  substance.  Several 
experiments  made  with  each  substance  gave  the  following  mean 
results  : — 

Heat  equiv.  per  Heat  of 

gram-mol.  formation. 

Benzoic  acid  770467       94.5.33 

anhydride 1556185      104815 

Benzaldehyde 841746       23254 

Benzyl  alcohol 895267       38733 

Methyl  benzoate 943976       84024 

Ethyl    „   1099307       91693 

Propyl    „    1255010       98990 
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Heat  equiv.  per  Heat  of 

gram-mol.  formation. 

Isobufcyl  benzoate    1411972  105028      ^ 

Amyl            „            1570048  — 

Phenyl         „           1505196  61804 

Paracresyl  benzoate    1660990  69010 

Orthoxybenzyl  benzoate 1815232  77768 

Pseudocumenyl       „       1968760  87240 

Thymyl                      „        2131314  90480 

Resorcinyl               „       2238402  124598 

The  difference  In  beat  equivalents  of  benzene  (J.  p'.  Ghem.  [2],  33, 
257)  and  benzoic  acid  is  —9063  cal.  This  number  is  also  obtained 
by  adding  together  the  differences  in  the  heat  equivalents  shown  in 
the  conversion  of  toluene  to  benzyl  alcohol,  benzyl  alcohol  to  benz- 
aldehyde,  and  benzaldehyde  to  benzoic  acid,  and  subtracting  from  the 
whole  the  heat  equivalent  of  toluene  less  that  of  benzene. 

The  conversion  of  benzoic  acid  and  the  formation  of  benzoic  ether 
are  enthodermic  processes ;  the  mean  difference  in  the  case  of  the  alkyl 
ethers  (obtained  by  comparison  of  the  heat  equivalents  of  benzoic 
acid  and  alcohol  on  the  one  hand,  and  the  heat  equivalent  of  the  salt 
on  the  other)  is  — 4740  cal.  In  the  case  of  the  aromatic  benzoates 
the  mean  diff'erence  is  —10833  cal.  (compare  this  vol.,  p.  427). 

N.  H.  M. 

Relation  between  the  Boiling  Points  of  the  Monatomic 
Alcohols  and  their  Constitution.  By  F.  Flaw^itzky  {Ber.,  20, 
1948 — 1955). — The  relation  between  boiling  points  and  the  constitu- 
tion of  monhydric  alcohols  is  discussed,  and  several  tables  given.  The 
author  considers  that  although  it  is  not  yet  possible  to  show  a  general 
dependence  of  the  boiling  points  on  the  constitution  of  alcohols,  it 
is  possible  to  predict  approximately  a  boiling  point  when  the  consti- 
tution is  known.  N.  H.  M. 

Alteration  of  the  Freezing  Point.  By  F.  Kolacek  {Ann.  Fhys. 
Cheni.,  31,  526 — 536). — In  these  remarks  on  Helmholtz'  paper  on  this 
subject,  the  author  defines  the  freezing  point  of  a  salt  solution  as  the 
temperature  at  which  the  ice  and  salt  solution  have  the  same  vapour- 
tension,  and  points  out  that  this  definition  was  not  put  forward  as  a 
shrewd  conjecture,  as  Helmholtz  supposes,  but  was  the  result  of 
general  reasoning.  The  formula  given  for  the  freezing  point  is  ex- 
tended to  the  case  when  the  heat  of  solution  comes  into  play.  From 
thermodynamic  considerations  he  finds  that — 

[-f]-['-?]„-Ei:;<- 

where  T,  T|  are  arbitrary  temperatures,  pwi  p  the  vapour-tensions  of 
water  and  the  salt  solution,  s  the  amount  of  salt  dissolved. 

If  s  be  small,  we  see  that  log  — ,  and  therefore  -^— ^,  is  inde- 

p  Pw 

pendent  of  T,  a  law  which  has  already  been  discovered  by  Wiillner. 
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If  T  =  273  —  ^  be  the  freezing  point,  since  (Ann.  Phijs.  Chem.,  29, 
349) 

log^  =  -  ^0-00965(1  +t  0-000531  .  .  .), 


we  find  the  equation 


S     fTic^T 


0-00965^(1  +^0-000531)  =  flog-^l      +  -^l  ^^y. 

L  P  J  Ti  H  AJ  T    1 

Since  V  is  an  unknown  function,  it  might  be  supposed  that  the 
best  course  would  be  to  take  T  =  Ti  when  the  term  under  the  integral 
sign  vanishes,  but  the  values  of  log  pwjp  below  zero  are  unknown. 
The  next  best  thing  to  do  is,  make  this  term  a  minimum. 

The  present  research  gives  —  :  R,  a,  h  are  known  constants,  and 

dp 

V  may  be  calculated  from  the  formula  p  -f-  a/v^  =  RT/('y  —  b).  The 
ratio  Cp/cv  is  known,  and  Cp  has  been  found  by  Wiedemann.  On  sub- 
stitution, yjr  turns  out  to  be  very  nearly  constant.  Thus  integrating 
the  equation 

we  find  /  =  F(0^'  +  t(^v). 

Clausius  chooses  (p(v)  =  0,  F(^)  =  l/t,  Yan  der  Waals  (p(v)  =  0, 
'F(t)  =  1.  Both  choose  the  form  of  /,  so  as  to  satisfy  the  above 
equation.  The  present  experiments,  conducted  at  one  temperature, 
afford  no  information  about  the  form  of  F{t).  We  are  therefore 
unable  to  discriminate  between  the  hypotheses  of  Clausius  and  Van 
der  Waals  on  this  point,  though  the  formula  of  Clausius  gives  results 
most  in  accordance  with  the  numbers  obtained  from  the  experiment, 
unless  the  value  of  a  be  altered.  C.  S. 

Cooling    of   Carbonic    Anhydride    on    Expansion.     By  E. 

mxANSON  (A7in.  Phys.  Chem.  [2],  31,  502— 526).— The  author 
believes  that  fresh  measurements  of  the  internal  work  of  an  expanding 
gas  may  supply  considerable  information  about  the  forces  which  act 
between  the  molecules.  The  method  adopted  was  the  same  in 
principle  as  that  nsed  by  Thomson  and  Joule.  The  gas  was  allowed  to 
expand  through  a  porous  plug  of  cotton- wool.  Greater  care  was 
taken  to  secure  the  purity  of  the  gas.  This  is  most  essential,  for 
Thomson  has  pointed  out  that  mixtures  of  gases  behave  in  a  very 
anomalous  manner. 

Carbonic  anhydride  was  chosen  as  the  subject  of  experiment, 
because  the  intermolecular  forces  are  large,  and  the  many  previous 
researches  supply  the  requisite  data  for  the  calculations. 

The  gas  contained  in  a  strong  iron  bottle  escaped  into  a  sphere  (used 
for  the  purpose  of  equalising  the  pressure),  and  passed  through  a 
series  of  drying  tubes  filled  with  calcium  chloride,  into  a  number  of 
copper  tubes  immersed  in  a  water-bath  of  very  considerable  capacity. 
To  increase  the  effective  surface  of  the  tubes,  they  were  filled  with 
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metal  turnings.  Thus  the  gas  on  entering  the  nozzle  containing  the 
porous  plug  was  at  a  uniform  temperature  equal  to  that  of  the  water- 
bath.  The  nozzle  was  of  exactly  the  same  construction  as  the  one 
employed  in  the  experiments  of  Thomson  and  Joule.  By  means  of 
stopcocks  placed  between  the  sphere  and  the  plug  and  at  the 
extremity  of  the  nozzle,  the  pressure  on  each  side  of  the  plug  could 
be  completely  controlled.  Fifty-three  experiments  were  made  at 
pressures  ranging  from  2  to  25  atmospheres,  with  the  gas  at  a  mean 
temperature  of  20°  C.  If  AT,  Ap  be  the  differences  of  tempera- 
ture and  pressure  on  the  two  sides  of  the  plug,  the  results  of  the 
experiments  show  that  at  a  temperature  of  20°  C, 

—  =  1-18  +  0-0126p, 

p  being  the  mean  of  the  pressures  on  the  two  sides  of  the  plug, 
measured  in  atmospheres. 

Taking  the  equation  of  elasticity  to  be 

2>  =  mi(v-h)-f(v,t), 

an  attempt  is  made  to  determine  the  form  of  the  function  /.  Applying 
the  laws  of  thermodynamics  to  the  present  case  of  a  gas  expanding 
through  a  porous  plug  under  small  differences  of  pressure,  we  find 

0  =  c,dt  +  [i(^)   -  p\dv  ^  d(:pv), 
which,  in  virtue  of  the  equation  of  elasticity,  may  be  reduced  to 

"■{/-<;D.}=-{-(4;-)I-'}- 

Since  it  is  our  object  to  calculate  merely  the  numerical  value  of  the 
right  hand  side  of  this  last  equation,  we  may  use  Van  der  Waals' 
formula,  p  =  Rtl(v  —  6)  —  a/t;*,  which  is  known  to  give  the  com- 
pressibility correctly.  Expressing  -^  by  this  means  in  terms  of  — - 
we  arrive,  on  substitution,  at  a  result  of  the  form 

where  y^  is  a  known  function. 

Put  X  =  flog  ^1     , 

L      pJt, 

and  2/  =  -^r-V 

^     raJtT'  ^• 

Then  approximately 

0-000965^  =  07  +  ?/. 

Remembering  that  t  is  constant  with  respect  to  T,  we  see  that  when 
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7/  is  a  minimum.*/  s  a  maximum,  and  vice  versa.  Supposing  y  positive, 
the  required  values  of  Ti  may  be  found  by  plotting  the  curve  ordinate 
and  abscissa  Ti,  if,  and  selecting  by  inspection  the  least  maximum 
value  of  X.  Then  neglecting  y^  we  obtain  from  the  last  equation  a 
near  approximation  to  the  value  of  ^,  the  temperature  of  the  freezing 
point.  A  table  of  the  values  of  this  quantity  for  some  20  substances  is 
given.  The  greatest  difference  between  theory  and  observation  is 
about  17  per  cent.,  a  great  improvement  on  the  values  given  by 
Helmholtz,  for  which  the  discordance  is  as  much  as  40  per  cent,  in 
several  cases.  C.  S. 

Phosphonium  Chloride.  By  S.  Skinner  {Proc.  Boy.  Soc,  1887, 
283 — 289). — In  order  to  determine  the  relations  of  phosphonium 
chloride  to  temperature,  volume  and  pressure,  the  author  compresses 
equal  volumes  of  phosphine  and  hydrogen  chloride  in  a  Cailletet's 
apparatus.  The  critical  point  was  found  at  48°  under  95  atmos.  The 
maximum  vapour-pressure  line  lies  below  those  of  hydrogen  chloride 
and  phosphine  at  all  temperatures.  From  — 30°  to  10°  it  is  normal; 
above  this  combination  begins.  At  temperatures  near  the  critical 
points  the  volume  of  liquid  phosphonium  chloride  produced  is  nearly 
one-half  of  that  of  the  constituents  (liquid).  H.  K.  T. 

Apparatus  for  Determining  Vapour-densities.  By  C.  Schall 
(Ber.,  20,  1827 — 1830). — A  modification  of  the  apparatus  lately 
described  by  the  author  (this  vol.,  p.  695). 

Determination  of  the  Vapour-density  of  High-boiling  Sub- 
stances under  Diminished  Pressure.  By  C.  Schall  (Ber.,  20, 
2127 — 2129). — An  application  of  the  form  of  manometer  employed 
by  Meier  and  Crafts  {Be7\,  13,  851),  and  by  Nilson  and  Pettersson 
{ibid.,  17,  987)  to  the  apparatus  described  by  the  author  (preceding 
Abstract).     Results  obtained  by  its  use  are  given  in  the  paper. 

W.  P.  W. 

Influence  of  Temperature  on  the  Rapidity  of  the  Action  of 
certain  Mineral  Acids  on  Marble.  By  W.  Spring  (Bull.  Soc. 
Chim.,  47,  927 — 933). — -The  rapidity  of  action  of  hydrochloric, 
hydrobromic,  hydriodic,  nitric  and  perchloric  acids  on  marble  increases 
with  the  temperature,  it  being  about  doubled  for  a  difference  of  every 
20°  between  15°  and  55°. 

When  an  aqueous  solution  of  one  of  the  above  acids  is  allowed  to 
act  on  marble  until  action  ceases,  the  author  finds  that  the  rapidity  of 
action  decreases  uniformly  with  the  strength  of  the  acid  until  three- 
fifths  of  the  acid  has  been  neutralised  ;  after  this  point,  the  decrease 
of  the  rapidity  of  action  is  rather  less  than  the  decrease  in  the  amount 
of  acid  present ;  this  bears  out  the  observation  of  Ostwald,  that 
the  rapidity  of  the  action  of  monobasic  acids  is  increased  by  the 
presence  of  their  salts.  A.  P. 

Application  of  the  Electrometer  to  the  Study  of  Chemical 
Reactions.  By  E.  Bouty  {Com.pt.  rend.,  104,  1789—1791  and  1839— 
1841). — An  application  of  the  measurement  of  resistances  to  determine 
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the  effect  of  mixing  solutions  of  potassium  snlphate  and  sulphuric  acid. 
The  observed  resistance  is  greater  than  that  calculated  on  the  supposi- 
tion that  there  is  no  action,  and  it  follows  that  the  normal  salt  combines 
with  the  acid  to  form  potassium  hydrogen  sulphate ;  as  the  solution 
becomes  more  and  more  dilute  the  quantity  of  potassium  hydrogen 
sulphate  diminishes,  and  eventually  it  is  com])letely  converted  into  the 
normal  salt.  The  molecular  resistance  of  the  acid  sulphate  varies 
according  to  the  same  law  as  that  of  other  salts ;  that  is  to  say,  it  is 
proportional  to  a  factor  1  +  Km^,  and  the  proportion  of  the  acid  salt 
in  a  solution  is  given  by  the  expi'ession  y  =  Ym^.  The  dissociation 
of  the  acid  salt  is  indicated  by  the  somewhat  high  value  of  m^  in  the 
formula  for  the  molecular  resistance. 

Assuming  that  the  molecule  of  potassium  hydrogen  sulphate  con- 
stitutes a  single  electrolytic  molecule,  its  resistance  at  the  limit  will 
be  equal  to  that  of  the  normal  salt,  and  in  solutions  containing  not 
more  than  O'l  gram-equivalent  per  litre,  the  difference  between  the 
resistances  of  the  two  salts  will  be  negligeable  compared  with  the 
much  greater  conductivity  of  the  free  acid.  Calculating  from  the 
observed  resistances  of  the  liquid,  it  is  found  that  the  proportion  of 
the  acid  sulphate  increases  with  the  temperature,  and,  combining  this 
with  the  previous  result,  it  follows  that  potassium  hydrogen  sulphate 
is  more  stable  in  warm  and  concentrated  solutions.  At  the  same 
temperature  and  with  the  same  degree  of  concentration,  the  proportion 
of  the  acid  salt  increases  with  an  increase  in  the  relative  proportion 
of  either  the  free  acid  or  the  normal  salt,  an  excess  of  the  normal  salt 
being  more  favourable  to  this  change  than  an  excess  of  sulphuric 
acid.  These  results  agree  with  the  results  of  Berthelot's  thermo- 
chemical  measuremento. 

It  is  possible  that  the  great  variations  in  the  resistances  of  abnormal 
salts  and  of  free  acids  may  be  due  to  the  progressive  dissociation  of 
complex  electrolytic  molecules,  according  to  the  same  law  as  the  dis- 
sociation of  potassium  hydrogen  sulphate.  This  effect  will  be  added 
to,  but  will  not  modify  the  law  of  the  variation  of  the  resistances  of 
salts  which  are  normal  in  all  degrees  of  dilution.  C.  H.  B. 

Decomposition  of  Thiosnlpliates  by  Acids.  By  Gr.  Foussereau 
(Compt.  rend.,  104, 1842 — 1844). -^The  decomposition  of  thiosulphates 
by  acids  was  investigated  by  measuring  the  resistances  of  the  various 
solutions — the  rate  and  amount  of  change  being  measured  by  the 
increase  in  resistance.  With  solutions  containing  one-twelfth  of  a 
giam-equivalent  of  sodium  thiosulphate  per  litre,  decomposition  by 
hydrochloric  acid  commences  immediately  and  its  velocity  increases 
rapidly,  then  more  slowly,  the  limit  corresponding  with  complete 
decomposition.  With  very  dilute  solutions,  containing  only  O'OUl  to 
0'0005  gram-equivalent  per  litre,  decomposition  likewise  commences 
immediately,  but  is  at  first  very  slow.  The  rate  of  change  accelerates 
gradually  during  the  first  few  days,  attains  a  maximum  in  about  40 
days,  and  then  the  change  becomes  less  rapid,  and  finally  ceases  when 
decomposition  is  complete.  The  rate  of  decomposition  is  accelerated 
by  increase  of  temperature  and  also  by  adding  a  small  quantity  of  a 
similar  mixture  in  which  decomposition  has  taken  place  and  which, 
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therefore,  contains  miniite  particles  of  sulphur.  Under  the  latter 
conditions,  the  small  globules  of  sulphur  seem  to  act  in  the  same  way 
as  crystals  in  a  supersaturated  solution. 

When  a  liquid  in  which  the  decomposition  is  taking  place  is 
examined  under  a  microscope,  it  is  seen  to  contain  very  minute 
globules  of  sulphur  which  have  a  rapid  Brownian  movement.  The 
reaction,  however,  is  not  due  to  the  presence  of  living  organisms,  and 
takes  place  with  equal  rapidity  in  sterilised  liquids.  C.  H.  B. 

Apparatus  for  Fractional  Distillation  under  Reduced  Pres- 
sure. ByL.  Meyer  (Ber.,  20,  1833 — 183G). — This  apparatus  consists 
of  a  cylindrical  receptacle  having  four  tubulures,  two  lateral,  one  at 
the  top,  and  one  (which  terminates  in  a  narrow  tube)  at  the  bottom. 
The  lateral  tubulures  serve  respectively  to  admit  the  end  of  the  con- 
denser and  to  connect  the  apparatus  by  means  of  a  three-way  tap  with 
the  air-pump.  The  bottom  tubulure  is  fitted  by  means  of  a  cork  into 
the  receiver.  A  piece  of  glass  tubing  longer  than  the  cylinder  and  also 
connected  with  the  pump  by  a  three-way  tap,  is  fitted  by  means  of  a 
cork  (air-tight)  into  the  upper  tubulure,  so  that  it  may  at  will  be 
depressed  until  the  lower  end,  which  is  ground  into  the  lower  tubu- 
lure, completely  shuts  olf  the  cylinder  from  the  receiver.  When 
working  the  lower  tubulure  is  open,  and  the  distillate  flows  into  the 
receiver.  When  it  is  wished  to  change  the  receiver,  the  glass  tube  is 
depressed  and  the  distillate  accumulates  in  the  cylinder.  By  means 
of  the  three-way  tap  on  the  tube  air  can  be  admitted  to  the  receiver, 
and  the  latter  taken  off  and  replaced  by  a  new  one.  This  is  then 
rendered  vacuous  by  help  of  the  three-way  tap,  and  the  tube  raised. 
The  accumulated  distillate  flows  into  the  new  receiver  and  the  distilla- 
tion and  fractionation  may  thus  be  carried  on  without  intermission. 
The  advantage  claimed  for  the  apparatus  is  that  by  the  tube-joint  the 
usual  stopcock  at  the  lower  tubulure  is  dispensed  with. 

L.  T.  T. 


Inorganic   Chemistry. 


Precipitation  of  Mixtures  of  lodates  and  Sulphates  by  Barium 

Salts.  By  Chroustchoff  (C'omp^.  rend.,  104,  1711 — 1714). — The 
ultimate  product  of  the  action  of  barium  chloride  on  potassium  iodate 
is  the  iodate,  BaljOe  +  H2O,  which  readily  loses  water.  If  dried  at 
140°  and  then  left  in  contact  with  a  solution  of  potassium  sulphate 
for  67  hours,  88  per  cent,  of  the  salt  is  converted  into  barium  sulphate. 
The  precipitates  obtained  by  adding  barium  chloride  to  mixtures 
of  potassium  iodate  and  sulphate,  and  by  the  action  of  potassium 
iodate  on  barium  sulphate,  and  of  barium  iodate  on  potassium  sulphate, 
vary  in  composition  with  the  time  of  contact,  temperature,  and  other 
conditions.  The  recently  precipitated  compounds  are  more  readily 
decomposed  than  the  same  compounds  after  drying.  In  all  cases,  the 
composition  of  the  precipitates   agrees   with   the   calculations   from 
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thermal  observations.  The  chanpfes  are  limited  by  the  dissociation  of 
the  hydrates  of  barium  and  potassium  iodates. 

Freshly  precipitated  barium  iodate,  BalgOe  +  H2O,  when  left  in 
contact  with  a  solution  of  potassium  sulphate  for  25  minutes  is  con- 
verted into  a  mixture  of  61  parts  of  barium  sulphate  and  39  parts  of 
iodate,  BalaOe-  Freshly  precipitated  barium  sulphate  left  in  contact 
with  a  solution  of  potassium  iodate  for  30  minutes  yields  a  mixture  of 
barium  sulphate,  S6'6  parts,  and  barium  iodate,  Bal206,  13'5  parts. 

C.  H.  B. 

Percentage  of  Oxygen  in  Air.  By  W.  Hempel  (Ber.,  20,  1864 
— 1873). — This  paper  gives  the  results  of  analyses  of  samples  of  air 
simultaneously  collected  by  the  author  in  Dresden,  by  Kreusler  near 
Bonn  ;  by  Morley  in  Cleveland,  North  America ;  by  Pasinelli  in  Para 
(Belem),  Brazil  (lat.  1^°  S.)  ;  by  Schneider  in  Tromsoe,  Norway  (lat. 
69|°  N.).  The  samples  were  taken  daily  between  April  1  and  May 
16,  1886,  the  times  being  simultaneous  in  all  places,  and  correspond- 
ing to  2.12  P.M.  at  Bonn.  Fall  tables  of  the  results  are  given.  The 
mean  percentages  of  oxygen  for  each  place  were — Para,  20*92 ; 
Bonn,  20-92  ;  Cleveland,  20-93  ;  Dresden,  20-98  ;  and  Tromsoe,  20-95. 
The  maximum  observed  was  21*00  on  April  22nd  at  Tromsoe;  the 
minimum  20*86  on  April  26th  in  Para.  The  mean  percentage  of 
oxygen  in  the  air  as  deducible  from  the  whole  series  of  observations 
is  2093.  During  the  time  these  observations  were  being  made,  the 
percentage  of  oxygen  was  rather  greater  near  the  pole  than  near  the 
equator.  L.  T.  T. 

Preparation  of  Hydrogen  Sulphide  free  from  Arsenic.    By 

R.  Fresexius  (Zeit.  anal.  Ghem.,  26,  339 — 340). — Calcium  sulphide 
(prepared  by  igniting  a  mixture  of  plaster  of  Paris  and  coal)  yields 
the  pure  gas  when  treated  with  dilute  hydrochloric  acid.  To  evolve 
the  gas  in  a  regular  stream  a  mixture  of  the  calcium  sulphide,  with 
one-fourth  of  its  weight  of  plaster  of  Paris  and  enough  water  to  make 
a  cream,  is  poured  into  shallow  paper  trays.  As  soon  as  it  has  set  the 
cake  is  cut  up  into  blocks,  which  are  dried  at  a  gentle  heat.  They  are 
then  used  in  a  Kipp's  or  other  gas-evolution  apparatus.  The  stream 
of  gas  is  thoroughly  under  control.  M.  J.  S. 

Purification  of  Hydrogen  Sulphide  from  Hydrogen  Arsenide. 
By  0.  Jacobsen  (Ber.,  20,  1999— 2001).— The  method  is  based  on  the 
fact  that  hydrogen  arsenide  reacts  violently  with  iodine  at  the  ordi- 
nary temperature,  arsenious  iodide  and  hydrogen  iodide  being  formed. 
A  narrow  tube,  30  to  40  cm.  long,  is  loosely  filled  with  coarsely 
powdered,  air-dried,  iodine  interspersed  with  glass-wool.  2  or  3  grams 
of  iodine  will  remove  every  trace  of  arsenic  from  hydrogen  sulphide 
(prepared  from  the  ordinary  impure  materials),  passing  over  it  for 
several  days.  In  purifying  hydrogen,  the  latter  is  subsequently 
passed  over  glass  wool  wetted  with  potassium  iodide  solution  and 
then  through  aqueous  potash.  N.  H.  M. 

Affinity  of  certain  Bivalent  Metals  for  Sulphuric  Acid.  By 
E.  Fink  {Ber.,  20,  2106 — 2108). — A  summary  of  results  obtained  in 
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an  investigation  to  determine  the  relative  affinity  of  biacid  metallic 
hydroxides  insoluble  in  water  for  sulphates  of  metals  of  the  same 
group.  The  method  adopted  was  to  make  one-fifth  normal  solutions 
of  the  pure  normal  sulphates  of  the  metals,  and  precipitate  50  c.c. 
of  one  of  these  solutions  with  10  c.c.  of  normal  soda  solution  ;  the 
moist  hydroxide,  after  thorough  washing,  was  mixed  with  50  c.c.  of 
water  and  50  c.c.  of  the  sulphate  solution  of  one  of  the  metals,  and 
digested  at  100°  for  three  hours  with  continual  shaking.  The  preci- 
pitate and  solution  were  then  analysed.  A  preliminary  experiment 
was  made  in  the  case  of  those  metals  which  form  basic  salts  by 
treating  the  hydroxide  iu  exactly  the  same  way  with  50  c.c.  of  the 
sulphate  solution  of  the  same  metal ;  the  composition  of  the  pre- 
cipitate was  then  determined  and  was  found  to  be  approximately  con- 
stant and  independent  of  the  volume  of  the  one-fifth  normal  sulphate 
solution  employed.  As  a  result,  it  was  found  that  instead  of  contain- 
ing 1  equivalent  of  the  metal  the  zinc  precipitate  contained  1'16  eq. 
of  zinc  and  0*22  eq.  of  sulphuric  acid  ;  the  copper  precipitate  1*275  eq. 
of  copper  and  0'301  eq.  of  sulphuric  acid,  the  cobalt  precipitate 
0'12  eq.,  and  the  nickel  precipitate  0'05  eq.  of  the  respective  sulphates, 
whilst  the  hydroxides  of  magnesium,  manganese,  and  iron  (ferrous) 
remained  unaltered.  The  hydroxides  of  those  metals  forming  basic 
salts,  with  the  exception  of  nickelous  hydroxide,  were  digested  with 
the  sulphate  solution  of  their  respective  metals,  washed  with  water, 
and  then  similarly  treated  with  the  sulphate  solution  of  another  metal. 
The  results  of  the  experiments  are  summarised  in  the  following 
table : — 


Hydroxide  or  basic 
salt  (b). 

Sulphate. 

Precipitate  contained — 

Zinc  (b). 

Copper. 

The  whole  of  the  copper. 

Copper  (b). 

Iron. 

60*8  per  cent,  of  iron. 

Magnesium. 

Iron. 

71-2         „         „       „ 

Cobalt  (5). 

Manganese. 

14-7         „         of  manganese. 

Nickel. 

Manganese. 

12"3         ,,         „           „ 

Copper  (b). 

Magnesium. 

No  magnesium. 

Magnesium. 

Nickel. 

60*5  per  cent,  of  nickel. 

Iron. 

Manganese. 

No  manganese. 

Zinc  (b). 

Nickel. 

Small  quantity  of  nickel. 

Magnesium. 

Manganese. 

71 '2  per  cent,  of  manganese. 

The  experiments  with  the  ferrous  salts  were  conducted  in  an  atmo- 
sphere of  hydrogen  to  avoid  oxidation.  W.  P.  W, 

Sulphites.  By  P.  J.  Hartog  (Gompt  revd.,  104,  1793—1796).— 
When  water  containing  magnesium  hydroxide  in  suspension  is  satu- 
rated with  sulphurous  anhydride,  concentrated  in  a  vacuum  at  a 
temperature  below  100°,  and  allowed  to  cool,  it  deposits  crystals  of 
the  hexhydrated  magnesium  sulphite,  MgSOa  +  6H2O,  described  by 
Rammelsberg  and  Marignac.  If  the  solution  is  evaporated  at  a  high 
temperature,   it  yields    crystals  of   the  tri-hydrate  MgSOs  4-  SHgO, 
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whicli  was  prepared  by  Muspratt,  but  the  existence  of  whicli  has 
been  denied.  The  liquid  must  be  mixed  with  fragments  of  pumice- 
stone  or  glass  in  order  to  prevent  the  separation  of  the  salt  in  the 
form  of  a  hard  crust  adhering  firmly  to  the  sides  of  the  vessel.  The 
heats  of  formation  of  the  sulphite  and  its  hydrates  were  determined 
by  dissolving  them  in  hydrochloric  acid. 

Mg  +  S  solid  +  O3  =  MgSOa develops  +222-92  Cal. 

MgSOa  +  3HoO  solid  =  MgSOa-SH^O. .  „         +   11-40    „ 

MgSOs  +  6H2O  solid  =  MgSOa-eH^O. .  „         +   13-88    „ 

Ammonium  sulphite,  (^"£[4)2803  +  HgO,  can  be  obtained  in  the 
dry  state  by  means  of  kaolin.  It  oxidises  more  rapidly  when  solid 
than  when  in  solution,  and  therefore  cannot  be  dried  in  the  usual  way. 
Heat  of  dissolution  —4-34  Cal.  The  anhydrous  salt,  mixed  with 
some  sulphate,  is  obtained  by  evaporating  the  solution  at  a  moderate 
temperature. 

Ammonium  Magnesium  Sulphite. — The  hydrate,  (NH4')2S03,3MgS03 
+  I8H2O,  described  by  Marignac  and  Rammelsberg,  is  obtained  by 
neutralising  with  ammonia  a  solution  of  magnesium  sulphite  in 
sulphurous  acid,  passing  sulphurous  anhydride  into  the  liquid, 
evaporating  in  a  vacuum  till  a  white  precipitate  begins  to  form, 
filtering,  and  allowing  to  crystallise.     The  hexhydrate, 

(NH4)2S03,MgS03  +  6H2O, 

is  obtained  by  heating  the  preceding  salt  in  a  current  of  dry  nitrogen 
at  115 — 120°.  The  salt  decomposes  above  125°,  and  cannot  be  ob- 
tained in  the  anhydrous  condition.  The  heat  of  formation  was 
determined  by  dissolving  in  hydrochloric  acid  : — 

3(MgS03     +     6H2O)     +     (NH4)2S03    = 

(NH4)2S03,3MgS03,18H20 absorbs     -  2-11  Cal. 

SMgSOa  +   (NH4)2S03  +    I8H2O  solid  = 

(NH4)2S03,3MgS03,18H20 develops   +39-48    „ 

3MgS03    +    (NH4)2S03    +    6H2O    = 

(NH4)2S03,3x\igS04,6H20 „         +26*18    „ 

It  is  evident  that  the  formation  of  these  salts  is  accompanied  by  a 
considerable  development  of  heat,  a  result  which  supports  Berthelot's 
theory  of  the  existence  of  ammonio-magnesium  bases  which  unite 
with  acids  with  a  greater  development  of  heat  than  the  bases  sepa- 
rately. C.  H.  B. 

Density  of  Nitric  Oxide  at  100°.  By  G.  Daccomo  and  V.  Meyer 
(Ber.,  20,  1832). — The  authors  filled  two  like  thermometer-tubes,  the 
one  with  air,  the  other  with  nitric  oxide,  the  surfaces  of  the  sealing 
liquids  being  at  equal  heights  in  the  tubes.  The  two  tubes  were  then 
placed  side  by  side  and  cooled  in  a  bath  of  ether  and  solid  carbonic 
anhydride.  Observations  were  taken  at  —96''  and  —107°.  The  con- 
traction of  both  gases  was  exactly  the  same,  thus  proving  that  even 
as  low  as  —100°,  the  density  of  nitric  oxide  still  corresponds  with  the 
simple  formula  NO.  L.  T.  T. 
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Behaviour  of   Phosphorus,  Arsenic,    and    Antimony  at  a 

White  Heat.  By  J.  Mensching  and  Y.  Meyer  (J5er.,  20,  1833).— 
The  authors  find  that  at  a  white  heat  the  vapour-densities  of  phos- 
phorous and  arsenic  are  much  less  than  at  lower  temperatures, 
and  approach  but  do  not  quite  reach  those  required  for  the  formulae 
P2  and  As2. 

Antimony  volatilises  at  a  white  heat,  and  the  vapour- density  is 
lower  than  that  required  for  Sbi  or  even  Sbs,  but  the  authors  are  unable 
to  say  definitely  whether  the  density  corresponds  with  a  diatomic  or  a 
monatomic  molecule,  as  the  vapour  at  the  temperature  obtained  had 
not  yet  fully  attained  the  properties  of  a  gas.  L.  T.  T. 

Arsenic.  By  A.  Geuther  (Annalen,  204,  208—225): — When  a 
mixture  of  phospliorus  and  arsenic  trichlorides  is  treated  with  water 
the  arsenious  acid  first  formed  is  rapidly  reduced  to  metallic  arsenic. 
Thus  obtained  arsenic  forms  a  brownish-black  amorphous  powder  of 
sp.  gr.  3"704  at  15°.  It  remains  unchanged  and  unoxidised  when 
exposed  to  the  atmosphere  at  ordinary  temperatures.  Arsenic  thus 
has  at  least  three  allotropic  modifications,  viz.,  brownish-black  amor- 
phous form  of  sp.  gr.  3*704,  black  amorphous  form  of  sp.  gr.  4' 71, 
and  steel-grey  crystalline  form  of  sp.  gr.  5*73.  Besides  these, 
Bettendorf  described  {A^malen,  144,  110)  a  yellow  amorphous  modi- 
fication deposited  on  the  coolest  parts  of  the  tube  during  the  rapid 
sublimation  of  arsenic  in  a  stream  of  hydrogen.  The  author  is 
inclined  to  view  this  as  probably  an  amorphous  variety  of  still 
lower  specific  gravity.  The  author  points  out  that  the  specific 
gravities  of  the  three  modifications  mentioned  above  stand  to  each 
other  in  the  proportion  of  4  :  5  :  6,  and  suggests  that  their  molecules 
may  very  likely  be  expressed  by  the  formulae  (As4)2,  (Asi  +  Ase),  and 
(As6)2,  or  some  multiple  of  these  formulae  respectively. 

The  blackening  of  metallic  arsenic  by  exposure  to  the  air  is  gene- 
rally ascribed  to  the  formation  of  a  suboxide,  but  the  author  finds 
that  it  is  due  to  superficial  oxidation  to  arsenious  anhydride.  If 
crystalline  arsenic  is  finely  powdered  and  exposed  to  the  air  it 
increases  in  weight  for  some  time.  If  it  is  then  boiled  with  water 
arsenious  acid  is  obtained  in  solution  and  pure  arsenic  left,  of 
which,  on  further  exposure  to  the  air,  a  fresh  portion  becomes 
oxidised. 

Realgar,  when  heated  with  a  solution  of  sodium  sulphide,  yields 
sodium  sulpharsenate  and  free  arsenic.  It  is  therefore  a  subsulphide, 
and  not  a  normal  sulphide  as  believed  by  Berzelius.  Sodium  sulph- 
arsenate has  the  formula  NaaAsSi  -+-  8H2O,  and  not  2iS'a3AsS4  + 
1 5H2O  as  generally  given. 

When  realgar  is  heated  with  aqueous  soda,  it  yields  free  arsenic  and 
a  normal  salt  of  the  formula  NarAsoOsSa  +  24H2O.  This  crystallises 
in  small,  colourless  needles  easily  soluble  in  water.  L.  T.  T. 

Carbonic  Anhydride  in  the  Air  of  Schoolrooms.     By  W. 

FossEK  (Monatsh.,  8,  271 — 291). — For  his  determinations,  the  author 
used  a  modification  of  the  Pettenkofer- Hesse  method  by  which  the  air 
of  the  schoolroom  can  be  taken  by  the  teacher  at  any  given  time  in 
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an  unobtrusive  manner,  and  by  which  the  accuracy  of  the  determina- 
tions is  not  influenced  by  the  temperature  and  amount  of  carbonic 
anhydride  in  the  air  of  the  laboratory.  For  details  of  the  appa- 
ratus, the  description  and  plates  of  the  original  paper  must  be 
consulted. 

The  author  found  that  an  un ventilated  schoolroom,  the  air  of  which 
contained  on  three  occasions  0'078,  0*092,  0*088  per  cent,  by  volume 
of  carbonic  anhydride  respectively  before  the  class  met,  contained, 
after  being  occupied  for  three  hours  by  a  class  of  58  scholars,  0*620, 
0-637,  and  0*557  per  cent,  by  volume  respectively.  G.  H.  M. 

Crystallisation  of  Alkalis  from  Alcohol.  By  C.  Gottig  (Ber., 
20,  1907— 1908).— The  author  finds  that  the  crystals  lately  described 
by  him  (this  vol.,  p.  636)  as  hydrates  of  potash  contain  alcohol  of 
crystallisation.     Their  true  composition  has  not  yet  been  determined, 

L.  T.  T. 

Decomposition  of  Sodium  Thioarsenate  by  Silver  Nitrate. 

By  C.  Preis  and  B.  Rayman  (Bull  Soc.  Chim.,  47,  892— 896).— On 
adding  silver  nitrate  to  an  ammoniacal  solution  of  the  sodium  thio- 
arsenate, AsSiNaa,  silver  sulphide  is  precipitated,  and  the  solution 
contains  arsenic  acid,  sodium  nitrate,  and  nitric  acid,  the  reaction 
taking  place  according  to  the  equation — 

AsSiNaa  +  8Aglsr03  +  ^HaO  =  lAgsS  -f  H3ASO4  + 

SNaNOa  +  5HXO3. 

When,  however,  silver  nitrate  is  added  to  an  aqueous  solution  of 
sodium  thioarsenate,  or  if  the  solution  contains  nitric  acid,  silver 
sulphide  is  precipitated  as  before,  and  arsenious  but  no  arsenic  acid  is 
found  in  the  solution,  nitric  acid  and  sodium  nitrate  being  formed  as 
before.  This  reaction  takes  place  according  to  the  two  following 
equations : — 

(1.)  AsS4Na3  +  8AgN03  +  4H2O  =  4Ag..S  +  HgAsOg  + 

5HN'03  +  3NaT^03  +  0. 

(2.)  AsS4Na3  +  GAgNOs  +  SH^O  =  SAg^S  4-  H3ASO3  + 

3HNO3  +  3NaN03  +  S. 

The  larger  the  amount  of  free  acid  present  the  more  nearly  does 
the  reaction  conform  to  equation  1,  but  in  an  aqueous  solution,  which 
is  neutral  at  the  commencement  of  the  reaction,  it  conforms  more 
closely  to  equation  2.  The  oxygen  which  is  formed  according  to 
equation  1  is  not  liberated  in  the  free  state,  but  as  the  two  reactions 
always  take  place  simultaneously  it  combines  with  some  of  the  sulphur 
thrown  down  according  to  2,  and  is  found  as  sulphuric  acid.  These 
reactions  take  place  immediately,  and  are  not  affected  by  the  length  of 
time  allowed  for  the  precipitation.  A.  P. 

Corrosion  of  Zinc  by  Ammonium  Chloride  and  Potassium 
Nitrate.  By  J.  H.  Fisher  (Phann.  /.  Trans.  [3],  17,  783—785).— 
A  solution  of  ammonium  chloride,  or  one  of  potassium  nitrate,  even 
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-when  concentrated  and  boiling",  has  little  action  on  metallic  zinc. 
But  if  the  two  solutions  be  mixed,  the  action  is  marked  even  jn  the 
cold,  and  it  becomes  very  decided  on  boiling,  for  the  zinc  is  then 
quickly  attacked,  and  ammonia,  potassium  nitrite,  zinc  chloride,  and 
a  double  chloride  of  zinc  and  ammoniam  insoluble  in  water  are  the 
products.  R.  R. 

Components  of  the  Rare  Earths  yielding  Absorption- 
spectra.  By  G.  Keuss  and  L.  F.  Nilson  (Ber.,  20,  2134—2171).— 
The  solutions  of  the  nitrates  of  the  rare  earths  accompanying  thorium 
in  the  thorite  from  Brevig  and  Arendal  give  absorption-spectra  con- 
taining bands  peculiar  to  didymium,  samarium,  erbium,  thulium,  and 
Soret's  X  or  holmium,  and  a  careful  measurement  of  these  shows  that 
in  both  solutions  each  element  is  represented  only  by  some  of  its 
bands,  and  that  the  wave-lengths  and  intensities  of  those  observed  in 
the  solution  from  the  first  differ  in  some  cases  from  those  observed  in 
that  from  the  second  mineral.  For  example,  the  band  X,  =  428*7, 
regarded  as  the  sixth  in  decreasing  order  of  intensity  of  the  ab- 
sorption-bands of  Soret's  X,  is  the  most  intense  X  line  in  the  Brevig 
thorite,  and  the  other  bands  are  either  absent  or  scarcely  visible,  but 
X  =  428" 7  is  scarcely  visible  in  the  absorption-spectrum  of  the 
Arendal  thorite.  Hence  it  is  argued  that  X  must  consist  of  at  least 
two  elements,  one  of  which  gives  the  band  X  =  428' 7,  and  the  other 
the  remaining  absorption-bands  usually  ascribed  to  X. 

The  rare  earths  examined  were  obtained  from  the  following 
minerals : — ■ 


Mineral. 


Absorption-spectra  indicated  the  presence  of 


Thorite  from  Brevig   

,,  ,,     Arendal 

Wohlerite  from  Brevig 

Didymium  and   samarium  material 

from  cerite  from  Bastnas 

Fergusonite  from  Arendal 

„      Ytterby 

Euxenite         „      Hittero 

Arendal    


Didymium,  thulium,  erbium,  X,  samariam. 


and  the  method  by  which  the  material  was  prepared  is  described  in 
each  case.  The  fergusonite  from  Arendal  was  fractionated  12  times, 
the  euxenite  from  Hittero  43  times,  and  that  from  Arendal  12  times, 
and  the  absorption-spectra  of  the  nitrates  of  the  different  fractions 
were  obtained.  The  wave-lengths  of  the  bands  observed  in  the  ab- 
sorption-spectra of  the  solutions  of  the  nitrates  of  the  rare  earths 
from  each  mineral,  and  their  relative  intensity  (determined  in  each 
case  in  one  and  the  same  solution  to  render  the  data  comparable 
among  themselves)  are  given  at  length  in  tables,  and  for  the  sake  of 
comparison  the  wave-lengths  of  the  bands  of  the  nitrates  of  the  five 
earths  measured  by  previous  observers  are  also  added. 
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A  oomparison  is  then  instifcuted  between  the  seven  bands  ascribed 
to  Soret's  X,  and  those  observed  in  the  absorption-spectrum  of  the 
nitrates  of  the  rare  earths  from  each  mineral,  or  from  each  fraction 
obtained  from  a  mineral  where  fractionation  has  been  resorted  to, 
with  a  result  that  each  band  is  found  to  vary  in  intensity  quite  in- 
dependently of  the  others.  By  repeated  fractionation  of  X  material, 
Boisbaudran  has  separated  it  into  dysprosium  and  anewholmium,  each 
characterised  by  several  absorption-bands  (Abstr.,  1886,  667) ;  neither 
of  these  supposed  elements,  however,  is  a  simple  substance,  since  the 
relative  intensities  of  the  bands  of  each  vary  in  the  rare  earths 
under  investigation  just  as  they  vary  in  the  case  of  the  parent  sub- 
stance X.  The  authors  conclude  that  Soret's  X  is  composed  of  seven 
distinct  elements,  each  of  which  is  characterised  by  a  single  absorp- 
tion-band :  they  are,  Xa,  \  =  640*4  ;  X/s,  X,  =  542-6  ;  Xy,  X  =  536-3  ; 
Xs,\  =  485-5  ;  Xe,  X  =  474-5  ;  X^,  \  =  451-5  ;  X^,  X  =  428*5,  and  are 
distributed  in  the  foregoing  minerals  as  follows  : — 

Mineral.  Elements. 

Thorite  from  Brevig X^,  Xs,  X^. 

„  „     Arendal     X^,  Xy,  X„  X^,  X^. 

Wohlerite  from  Brevig X^,  X^,  X^. 

Cerite  from  Bastnas X^,  X^. 

Fergusonite  from  Arendal X^,  X-y,  Xs,  Xe,  X^,  X^. 

Euxenite  from'nittero  and  Arendal }  '^'^'  ^^'  ^^y'  '^^'  ^^'  ^^'  -^''• 

Arguing  in  the  same  way  from  the  variation  in  the  intensity  of  the 
absorption -bands,  and  the  presence  of  some  and  absence  of  others  in 
the  rare  earths  under  investigation,  the  authors  consider  that  erbium 
consists  of  two  elements,  Era,  X  =  654-7,  and  Er/s,  X  =  523-1  ;  that 
thulium  consists  of  two  elements,  Tma,  \  =  684-0,  and  Tm^s,  X  =  465-0; 
that  didymium  consists  of  at  least  ten  elements,  Dia,  \  =  728-3  ; 
Di^,  \  =  679-4;  Diy,  X  =  579-2  and  =  575*4 ;  Dis,  X  =  521-5  ; 
Die,  X  =  512-2;  Dif,  X  =  482-0  ;  Di^,  X  =  469-0  ;  Ui^,  X  =  4451 ;  Di\, 
X  =  444-7,  and  a  tenth,  Di,  to  which  is  assigned  the  remaining  didy- 
mium bands  whose  intensity  is  too  feeble  to  allow  them  to  be 
differentiated  by  this  method ;  and  that  samarium  consists  of  at  least 
two  elements,  Sma,  X  =  416-7,  and  a  second,  Sm/s,  having  all  the 
remaining  samarium  bands,  inasmuch  as  these  could  not  be  satis- 
factorily assigned  to  particular  constituents. 

In  a  complete  table  of  the  40  absorption-bands  observed,  four 
bands  occur  which  cannot  be  identified  with  any  hitherto  observed 
lines  in  the  absorption-spectra  of  the  rare  earths;  they  are — 


Absorption  -  band . 


Source  of  rare  earth. 


X  =  716-4 
X  =  539  9 
X  =  533-6 

X  =  488-8 


Fractions  8—14  of  euxenite  from  Arendal. 
Wohlerite  and  thorite  from  Brevifj. 
Euxenite  from  Hittero  and  fergusonite  from  Ytterby. 
Wolilcrite  and  thorite  from  Brevig. 
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Note  hij  Ahstractor. — The  entire  absence  of  any  reference  in  this 
paper  to  the  results  obtained  bj  Crookes,  in  his  investigation  of  the 
constituents  of  the  rare  earths  present  in  gadolinite  and  samarskite 
by  comparison  of  the  absorption  and  fluorescent  spectra  of  different 
fractions  (Proc.  Boy.  Soc,  40,  504;  this  vol.,  p.  334),  is  remarkable; 
inasmuch  as  evidence  is  there  adduced  which  would  show  that  Bois- 
baudran's  dysprosium  is  composed  of  at  least  two  substances,  since 
the  band  \  =  451"5  can  be  obtained  separate  from  the  band 
\  =  4750.  W.  P.  W. 

The  Water  of  Crystallisation  of  Alums.  By  P.  de  Boissieu 
(Bull.  Soc.  Ghim.,  47,  494 — 496). — In  criticising  Maumene's  results 
(Abstr.,  1886,  981,  this  vol.,  p.  218),  the  author  states  that  he  has  made 
a  large  number  of  very  careful  estimations  of  the  water  of  crystal- 
lisation in  potash  and  chrome  alums,  and  has  never  been  able  to  find 
more  than  24  mols.  H2O,  the  amounts  actually  found  varying  between 
23-9  and  24-1  mols. 

An  examination  of  the  tensions  of  dissociation  of  normal  crystal- 
lised alums  and  of  other  samples  from  which  the  water  has  been 
partially  removed,  seems  to  indicate  the  existence  of  a  definite  hy- 
drated  alum,  containing  between  7  and  16  mols.  H2O.  A.  P. 

Chemistry  of  Manganese  and  Fluorine.  By  0.  T.  Cheistensen 
(J.  pr.  Chem.  [2],  35,  541 — 559). — Manganese  ammonium  fluoride 
was  prepared  by  dissolving  pure  manganese  oxide  in  hydrofluoric 
acid,  and  adding  a  solution  of  ammonium  fluoride  to  the  dilute 
solution.  The  double  salt  separates  as  a  crystalline  precipitate ;  this 
is  treated  with  a  dilute  solution  of  hydrofluoric  acid.  When  dried 
over  sulphuric  acid,  it  forms  a  homogeneous,  red,  crystalline  powder. 
The  methods  employed  in  preparing  the  manganese  oxide  and  hydro- 
fluoric acid  are  described  in  detail. 

In  order  to  determine  the  atomic  weight  of  fluorine,  a  solution  of 
sodium  thiosulphate  (about  25  grams  to  1  litre  of  water)  was  pre- 
pared, and  the  strength  determined  by  means  of  iodine.  A  weighed 
amount  of  the  double  salt  was  put  into  a  mixture  of  potassium  iodide 
and  hydrochloric  acid,  the  whole  weighed,  and  the  sodium  thiosulphate 
added  until  the  solution  was  decolorised.  The  difference  in  weight 
showed  the  amount  of  sodium  thiosulphate  used,  and  from  this  the 
amount  of  iodine  liberated  by  the  fluorine  was  calculated.  The  results 
of  several  experiments  point  to  the  atomic  weight  1894  (H  =  1)  or 
18-99  (0  =  16).  N.  H.  M. 

Potassium  Manganites.  By  G.  Rousseau  (Compt  rend.,  104, 
1796 — 1799). — When  potassium  permanganate  (1  part)  is  fused  for 
12  hours  with  potassium  chloride  (5  parts)  in  a  covered  platinum 
crucible  heated  by  a  Bunsen  burner,  and  the  residue  is  treated  with 
boiling  water,  it  yields  lustrous  black  lamellae  of  the  composition 
K20,7Mn02.  The  same  product  is  obtained  from  potassium  manganate 
under  similar  conditions. 

If  the  mixture  of  permangaiiate  and  chloride  is  heated  for  six 
hours  at  the  melting  point  of  copper,  the  product  is  KaOjlOMnOa.    At 


INORGANIC  CHEMISTRY.  893 

an  orange-red  heat,  with  potassium  chloride  as  a  flux,  the  crystals 
formed  contain  60'36 — 61*82  per  cent,  of  manganese,  which  indicates 
a  very  high  degree  of  condensation  of  the  manganite.  In  order  tu 
ascertain  if  this  result  is  due  to  the  action  of  aqueous  vapour  on 
manganese  volatilised  with  the  alkaline  chloride,  experiments  were 
made  with  a  flux  of  potassium  sulphate,  which  is  not  volatile.  Under 
these  conditions,  with  an  open  cracible,  no  manganite  is  formed,  since 
oxygen  is  absorbed  from  the  air  and  regenerates  the  manganate.  If 
the  crucible  is  closed,  the  product  consists  of  black  lustrous  crystals  of 
trimanganese  tetroxide  with  a  small  quantity  of  an  alkaline  man- 
ganite. 

Potassium  manganite  polymerises  as  the  temperature  rises,  the  limit 
being  the  formation  of  trimanganese  tetroxide.  This  condensation  is 
analogous  to  the  condensation  of  hydrocarbons  with  loss  of  hydrogen. 
The  manganite  forms  complex  products,  the  manganese  accumulating 
in  the  molecule  like  the  carbon  in  the  hydrocarbons,  but  the  energy  of 
the  acid  diminishes  as  its  molecular  weight  increases,  the  change 
culminating  in  the  formation  of  the  non-acidic  oxide  Mn304,  with 
elimination  of  the  alkali. 

The  tendency  of  aqueous  vapour  to  decompose  manganates  is 
assisted  by  the  tendency  to  form  potassium  or  sodium  hydroxide. 
When  potassium  manganate  is  heated  in  a  current  of  aqueous  vapour, 
the  product  at  a  dull  red  heat  consists  of  needles  of  the  manganate 
K20,7Mn02;  at  a  somewhat  higher  temperature  the  product  is 
K20,8Mn02 ;  at  about  800°,  K2O,10MnO2 ;  after  two  hours  at  1000°, 
K20,12Mn02 ;  after  another  hour  at  the  same  temperature,  MnaO^ ; 
and  after  half -an- hour  at  an  orange-red  heat,  MnO.  C.  H.  B. 

Action  of  Sulphuric  Acid  on  Potassium  Permanganate.  By 
B.  Franke  (J.  pr.  Chem.  [2],  36,  31 — 43). — When  the  green  solution 
obtained  by  dissolving  potassium  permanganate  in  sulphuric  acid  is 
exposed  to  direct  sunlight  in  presence  of  moist  air,  manganese  hept- 
oxide  separates  and  then  decomposes  into  manganese  dioxide,  man- 
ganese trioxide,  and  ozone  (?),  which  is  given  off  as  a  blue  gas.  The 
latter  is  insoluble  in  water,  but  disappears  when  brought  into  contact 
with  sulphuric  acid  or  absolute  ether. 

Manganese  trioxide,  MnOs,  is  formed  as  a  dark-red  mass  when  the 
green  solution  of  manganese  oxysulphate  is  distilled  in  presence  of 
water ;  it  is  best  prepared  by  decomposing  the  green  solution  with 
potassium  carbonate.  The  red  fumes  are  passed  into  a  U-tube  sur- 
rounded by  a  freezing  mixture  in  which  they  condense  to  a  dark-red 
amorphous  mass.  The  green  solution  employed  should  be  free  from, 
manganese  heptoxide.  The  trioxide  has  a  peculiar  odour,  and  vola- 
tilises at  about  50°  as  a  violet  vapour,  with  partial  decomposition  into 
crystalline  manganese  dioxide  and  oxygen ;  this  decomposition  is 
complete  when  the  substance  is  heated.  It  is  sparingly  soluble  in 
water ;  a  litre  of  water  containing  50  mgrms.  of  the  substance  has  au 
intense  red  colour.  When  the  vapour  is  passed  into  aqueous  soda  or 
potash,  alkaline  manganates  are  produced.  The  reaction  employed 
for  detecting  small  quantities  of  manganese  by  means  of  potassium 
chlorate  depends  on  the  formation  of  the  trioxide. 
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Manganic  acid  is  formed  when  manganese  trioxide  is  passed  into 
water ;  it  is  verj  unstable  and  decomposes  into  manganese  dioxide, 
oxygen,  and  dimanganic  acid. 

When  cooled  ether  containing  hydrogen  chloride  is  treated  with 
potassium  permanganate,  a  dark-green   solution  is   obtained  which 

CI 
contains  manganous  manganese  chloride,  Mn<^p,^MnCl4.  In  pre- 
sence of  an  excess  of  ether,  the  green  solution  is  decomposed  and  a 
blue  solution  formed;  the  latter  contains  manganese  tetrachloride. 
When  the  blue  solution  is  saturated  with  hydrogen  chloride,  an  oily 
green  liquid  containing  the  compound  MnOl4(HCl)2,  is  formed  (com- 
-pare  Christensen,  this  vol.,  p.  335).  N.  H.  M. 

Hydrochlorides  of  Ferric  Chloride.  By  Engel  (Gompt.  rend., 
104,  1708 — 1711). — Hydrochloric  acid  produces  no  precipitate  in  very 
concentrated  solutions  of  ferric  chloride,  and  gaseous  hydrogen 
chloride  causes  the  liquefaction  of  the  hydrates  FcaCle  +  5H2O  and 
FcoCle  +  I2H2O.  These  facts  indicate  the  formation  of  hydro- 
chlorides of  the  chloride. 

When  solid  commercial  ferric  chloride  is  treated  with  a  current  of 
hydrogen  chloride,  it  yields  a  liquid  containing  a  dark-brown  solid  of 
variable  composition,  which  maybe  separated  by  decantation  or  by  filtra- 
tion through  glass-wool.  If  the  filtered  liquid  is  evaporated  over  potash 
in  a  vacuum,  it  yields  the  hydrate  FegCle  +  I2H2O  ;  if  heated  at  100°  for 
several  hours,  it  gives  off  hydrogen  chloride,  and  when  cooled  slowly 
deposits  large,  deep  garnet- red  crystals  of  the  hydrate  FosCle  +  5H2O. 
By  this  method,  the  pentahydrate  can  readily  be  obtained  in  large 
quantity,  and  constitutes  an  excellent  material  for  the  manufacture  of 
officinal  preparations  of  ferric  chloride. 

If  the  pentahydrate  is  treated  with  a  current  of  perfectly  dry 
hydrogen  chloride,  it  rapidly  liquefies,  and  when  saturated  with  the 
gas  at  25°  and  then  cooled  to  0°,  it  yields  large,  thin,  transparent, 
amber-yellow  lamellae,  which,  when  dried  over  phosphoric  anhydride, 
have  the  composition  Fe2Cl6,2HCl  -|-  4H2O.     It  is  very  deliquescent. 

All  the  hydrochlorides  of  chlorides  hitherto  obtained  contain  water. 
As  a  rule  they  are  more  soluble  than  the  corresponding  chlorides. 

C.  H.  B. 

Hydrochloride  of  Ferric  Chloride.  By  P.  Sabatier  {Gompt. 
rend.,  104,  1849— 1850).— The  hydrochloride  of  ferric  chloride, 
Fe2Cl6,2HCl,4H20,  recently  described  by  Engel  (preceding  Abstract), 
was  obtained  by  the  author  six  years  ago  {Bull.  Soc.  Chim.,  1881,  197), 
in  the  form  of  yellowish-brown,  translucent,  deliquescent  lamellae, 
by  the  action  of  hydrogen  chloride  on  pentahydrated  ferric  chloride, 
or  by  the  action  of  the  gas  at  the  ordinary  temperature  on  a  mixture 
of  anhydrous  ferric  chloride  and  the  pentahydrate.  C.  H.  B. 

Residues  obtained  from  Steel  and  Zinc  by  the  Action  of 
Acids.  By  Osmond  and  Werth  {Gompt.  rend.,  104,  1800—1802).— 
When  annealed  steel  is  dissolved  in  dilute  hydrochloric  acid  at  the 
positive  pole  of  a  Bunsen  element,  it  yields  a  skeleton  of  graphitoidal 
plates,  which  the  authors  term  cement  of  steel.     This  residue  consists 
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mainly  of  iron  and  carbon,  but  also  contains  water  and  oxygen. 
Tempered  steel  yields  only  a  small  quantity  of  residue,  which  con- 
tains comparatively  little  iron.  The  following  table  gives  the  compo- 
sition of  the  residues  from  steel  which  originally  contained  0*49  per 
cent,  of  carbon,  and  had  been  subjected  to  diiferent  mechanical  treat- 
ment : — 

Crude.  Forged.  Tempered. 

Iron 87-31  78-40  52-50 

Carbon 678  12-00  18-90 

Water   3-32  8-40  2607 

Total 97-41  98-80  97-47 

The  residues,  especially  that  from  tempered  steel,  explode  when 
dried  in  a  hot-air  bath.  When  dried  in  a  vacuum,  they  not  unfre- 
quently  undergo  spontaneous  combustion.  It  is  obvious  that  it  is  not 
only  steel  containing  platinum  that  yields  the  residues  first  observed 
by  Faraday. 

Similar  residues  are  obtained  from  impure  zinc. 

Cast  cold.  Cast  hot. 

Residue  per  cent 1-63  1-19 

Composition. 

Tin 30-07  5-64 

Lead 52-16  78-10 

Iron    2-10  3-15 

Copper    0-30  0-25 

Zinc  14-85  1204 


99-48       99-48 

These  residues  are  graphitoidal  in  appearance,  but  contain  no  water 
and  are  not  explosive.  The  first  corresponds  in  composition  with  the 
formula  Pb2ZnSn,  and  the  second  with  the  formula  Pb2Zn. 

The  conditions  of  cooling  modify  the  proportion,  composition,  and 
form  of  the  residue  from  one  and  the  same  alloy.  C.  H.  B. 

Paratnngstates.  By  C.  Gonzalez  (/.  pr.  Chem.  [2],  36,  44—56). 
— The  following  salts  were  prepared  from  sodium  paratungstate  which 
is  obtained  by  adding  hydrochloric  acid  to  a  boiling  solution  of  com- 
mercial sodium  tungstate  (Na2W04  -\-  2H3O)  until  slightly  alkaline  to 
litmus.  The  salts  are  sparingly  soluble  or  insoluble,  and  dissolve  to 
clear  solutions  in  water  which  contains  a  few  drops  of  hj^drochloric 
acid ;  after  some  time,  the  solution  becomes  gelatinous  from  separation 
of  tungstic  acid. 

Manganese  paratungstate,  Mn3W7024  +  2OH3O  or  MngWijOii  -f- 
34H2O,  is  a  white  amorphous  powder  which  does  not  melt;  after 
ignition,  it  is  yellowish-green.  The  cobalt  salt,  Co3W702i  -\-  25H2O,  is 
a  bright  rose-coloured  microcrystalline  substance  which  does  not  melt 
at  a  red  heat  and  acquires  on  cooling  a  bluish  colour.     The  cadmium 
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salt,  CdsWvOai  +  I6H2O,  is  a  white,  crystalline  compound  ;  it  cannot 
be  fused,  and  is  orange-coloured  after  being  heated.  The  silver  salt, 
AgioWi204i  +  8H2O,  is  a  whitish-yellow  crystalline  substance;  it 
melts  at  a  red  heat  and  solidifies  on  cooling  to  a  white  crystalline 
mass  with  a  metallic  lustre.  The  zinc  salt,  Zn5Wi204i  -f  37H2O,  crys- 
tallises in  white  needles ;  when  heated,  it  is  yellow  and  does  not  melt. 
The  following  double  salts  are  prepared  by  adding  a  solution  of 
the  salt  to  a  boiling  solution  of  sodium  paratungstate  until  the 
precipitate  formed  no  longer  redissolves.  The  solution  is  quickly 
filtered  from  the  slight  precipitate  and  left;  after  2 — 3  hours,  the 
double  salt  separates.  Copper  sodium  paratungstate,  CuNa8Wi304i 
-f  32H2O,  crystallises  in  slender,  bright-blue  needles,  melts  at  a  red 
heat,  and  solidifies  to  a  black  lustrous  mass.  The  lead  sodium  salt, 
PbNa8Wi204i  28H2O,  forms  slender  white  needles ;  it  melts  at  a  red 
heat,  and  on  solidifying  forms  a  white  mass  with  metallic  lustre.  The 
cobalt  sodium  salt,  Co2NaQWi204i  +  3OH2O,  is  a  rose-coloured  crystalline 
compound  which  melts  at  a  red  heat  and  solidifi.es  to  a  black  mass  with 
a  metallic  lustre.  The  calcium  sodium  salt,  Ca2Na6Wi204i  +  34H2O, 
is  white ;  it  is  fusible  and  solidifies  to  a  black  mass.  The  strontium 
sodium  salt,  Sr4Na2Wi204i  +  29H2O,  crystallises  in  white  scales, 
does  not  fuse  at  a  red  heat,  but  becomes  yellow.  (Compare  v.  Knorre, 
Abstr.,  1886,  597.)  N".  H.  M. 

Zirconium.  By  0.  Hinsberg  (Annalen,  239,  253—256). — No 
organic  zirconium-compound  is  produced  by  the  action  of  zirconium 
chloride  on  zinc  ethide.  Attempts  to  prepare  zirconium  iodide  by  the 
double  decomposition  of  zirconium  sulphate  and  barium  iodide  re- 
sulted in  the  formation  of  a  solution  which,  on  evaporation  over  strong 
sulphuric  acid,  yielded  a  mixture  of  iodine  and  an  amorphous  powder, 
soluble  in  water,  probably  ZrI(0H)3  +  3H2O.  Attempts  to  prepare 
zirconium  iodide  by  passing  iodine  vapour  over  a  red-hot  mixture  of 
zirconia  and  charcoal  were  also  unsuccessful.  W.  C.  W. 

Reactions  of  Vanadic  Acid.  By  A.  Carnot  (Compt.  rend.,  104, 
1803—1805  and  1850— 1853).— The  estimation  of  vanadic  acid  in  the 
form  of  ammonium  vanadate  (this  vol.,  p.  691)  can  only  be  carried 
out  under  limited  conditions. 

In  presence  of  alkaline  and  ammonium  salts,  vanadic  acid  is  more 
easily  estimated  in  the  form  of  barium  vanadate.  The  solution,  if 
acid,  is  exactly  neutralised  with  ammonia,  heated  to  boiling,  mixed 
with  excess  of  barium  chloride,  agitated,  and  cooled  quickly  out  of 
contact  with  air.  Precipitation  is  complete.  The  precipitate  is 
collected,  washed,  dried,  heated,  and  weighed  in  the  form  of 
2BaO,V205.  If  the  liquid  which  contains  the  precipitate  is  boiled, 
the  precipitate  agglomerates  and  becomes  firmly  adherent  to  the  sides 
of  the  vessel. 

A  slightly  ammoniacal  solution  of  vanadic  acid  containing  ammo- 
nium salts  gives  no  precipitate  with  strontium  salts.  By  means  of 
this  difference,  vanadic  acid  can  be  accurately  separated  from  phos- 
phoric and  arsenic  acids,  and,  approximately,  from  molybdio  and 
tangstic  acids,  the  latter  being  incompletely  precipitated  from  boiling 
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solutions  by  strontium  salts.  The  difference  can  also  be  utilised  for 
the  accurate  separation  of  barium  and  strontium.  The  liquid  is  mad(^ 
alkaline  with  ammonia,  mixed  with  ammonium  chloride  and  an  excess 
of  a  soluble  vanadate,  boiled  for  a  few  minutes,  and  then  cooled 
quickly  out  of  contact  with  the  air.  The  clear  liquid  is  decanted, 
the  precipitate  washed  with  cold  water,  dissolved  in  hydrochloric 
acid,  and  the  barium  precipitated  as  sulphate.  The  strontium  is 
precipitated  by  means  of  ammonia  and  ammonium  carbonate. 

Calcium  and  magnesium  salts  give  no  precipitate  with  dilute  solu- 
tions of  vanadates,  but  in  concentrated  and  strongly  ammoniacal  solu- 
tions the  vanadic  acid  is  partially  precipitated. 

When  an  acid  solution  containing  vanadic  acid  and  an  aluminium 
-salt  is  neutralised  with  ammonia,  the  aluminium  hydroxide  carries 
vanadic  acid  down  with  it.  The  same  result  follows  if  the  aluminium 
is  precipitated  with  sodium  phosphate  or  an  alkaline  sulphide.  In  the 
latter  case,  the  presence  of  vanadic  acid  is  indicated  by  the  brown 
colour  of  the  precipitate ;  chromium  hydroxide  behaves  similarly, 
and,  if  in  sufficient  quantity,  will  retain  the  whole  of  the  vanadium. 

Vanadic  acid,  like  phosphoric  and  arsenic  acids,  is  completely  pre- 
cipitated by  uranic  salts  in  ammoniacal  solutions,  and  also  in  presence 
of  small  quantities  of  free  acetic  acid.  In  order  to  estimate  the  acid 
in  this  way,  the  liquid  is  nearly  neutralised  with  ammonia,  mixed  with 
ammonium  acetate  and  excess  of  uranium  nitrate,  and  heated  to 
boiling.  Complete  precipitation  is  recognised  by  the  reaction  with 
potassium  ferrocyanide.  The  precipitate  is  washed  with  pure  water, 
dried,  and  separated  from  the  tilter-paper,  which  is  burnt  separately. 
The  precipitate  when  dried  at  100°  has  the  composition 

V.,05,2U03,(NH4).0  +  H2O; 

when  heated  in  presence  of  air,  it  loses  ammonia  and  water,  becoming 
V205,2U03,  in  which  form  it  is  weighed.  Vanadic  acid  can  be  esti- 
mated by  this  method  not  only  in  presence  of  alkalis  and  alkaline 
earths,  but  also  in  presence  of  many  metals,  such  as  manganese,  zinc, 
and  copper,  the  acetates  of  which  are  not  decomposed  by  boiling.  It 
cannot,  however,  be  separated  by  this  reaction  from  phosphoric,  arsenic, 
tungstic,  and  molybdic  acids. 

Ferric  hydroxide  carries  down  vanadic  acid  when  precipitated  in  a 
solution  containing  it,  but  the  vanadium  can  be  separated  by  means  of 
ammonia,  ammonium  acetate,  or  ammonium  hydrosulphide,  provided 
the  precipitation  is  repeated  several  times. 

Manganese  forms  a  well-defined  vanadate,  by  means  of  which  both 
the  acid  and  the  base  can  be  estimated  with  accuracy.  The  vanadic 
acid  solution  is  mixed  with  a  slight  excess  of  ammonia  and  ammonium 
chloride,  heated  to  boiling,  and  then  mixed  with  ammonium  chloride 
and  manganese  chloride  or  sulphate,  boiled  for  two  or  three  minutes, 
and  cooled  quickly  out  of  contact  with  air.  The  precipitate,  which  is 
brownish-yellow  and  should  be  free  from  any  brown  oxidation-pro- 
duct, is  collected,  washed  with  cold  water,  dried  and  ignited.  It  then 
has  the  composition  2MnO,V205.  This  reaction  cannot  be  used  for 
the  separation  of  vanadic  acid  from  phosphoric  and  arsenic  acids,  but 
it  will  effect  a  partial  separation  of  vanadic  and  tungstic  acids  and  a 
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very  accurate  separation  of  vanadic  acid  from  molybdic  acid.  The 
vaiiadic  acid  is  precipitated  as  manganese  vanadate,  the  excess  of 
manganese  is  removed  by  means  of  ammonium  sulphide,  and  in  the 
filtrate  the  molybdenum  is  precipitated  as  sulphide  by  adding  hydro- 
chloric acid. 

In  order  to  separate  vanadic  acid  from  its  alkaline  or  amraoniacal 
solutions,  it  is  precipitated  in  the  form  of  manganese  vanadate,  the 
precipitate  is  dried  and  heated  with  sulphur  or  in  a  slow  current  of 
hydrogen  sulphide,  and  the  residue  is  treated  with  hydrochloric  acid 
diluted  with  15  to  20  times  its  volume  of  water,  when  manganese 
sulphide  dissolves  and  vanadium  sulphide  remains  undissolved. 

C.  H.  B. 

Metallic  Vanadates.  By  A.  Ditte  (Go7npt.  rend.,  104,  1705 — 
1708). — Metallic  vanadates  are  readily  obtained  in  a  crystalline  con- 
dition by  adding  ammonium  vanadate  in  excess  to  a  solution  of  the 
nitrate  of  the  metal,  this  solution  being  hot  or  cold,  neutral  or  acid,  as 
the  case  may  require. 

Normal  magnesium,  vanadate,  Mgy206  +  CHoO,  is  obtained  in  small, 
transparent  needles  by  boiling  magnesium  hydrocarbonate  with  soluble 
vanadic  anhydride  and  concentrating  the  filtered  solution  in  a  vacuum. 
It  loses  water  when  heated,  becomes  yellow,  and  melts  at  a  higher 
temperature.  If  a  warm  saturated  solution  of  ammonium  vanadate 
is  mixed  with  excess  of  magnesium  chloride,  acidified  with  acetic  acid 
and  concentrated  in  a  vacuum,  it  deposits  brilliant  red,  transparent 
crystals  of  the  bivanadate,  MgO,2V205  +  9H2O.  Barium  vanadate  is 
obtained  in  colourless,  transparent,  anhydrous  prisms,  insoluble  in 
water,  by  adding  barium  nitrate  in  excess  to  a  boiling  solution  of 
ammonium  vanadate.  In  presence  of  acetic  acid,  a  red  solution  is 
obtained  and,  if  this  is  concentrated,  it  deposits  transparent,  orange- 
red,  rhombic  crystals  of  the  composition  2BaO,3V206  -f  I4H3O. 
Calcium  vanadate,  CaO,3V205  +  I2H2O,  is  obtained  in  red,  lustrous 
crystals  by  adding  excess  of  ammonium  vanadate  to  a  solution  of 
calcium  nitrate  containing  a  very  small  quantity  of  free  nitric  acid. 
It  is  very  soluble  in  dilute  acids  ;  when  heated,  it  loses  water  and 
forms  a  yellow  powder.  When  calcium  chloride  is  added  in  excess  to 
ammonium  vanadate  no  precipitate  is  formed,  but  on  adding  ammonia 
a  bulky,  white  precipitate  is  produced,  and  when  the  liquid  is  boiled 
this  changes  to  small,  colourless,  transparent  needles  grouped  in 
nodules.  It  has  the  composition  2CaO,V206  +  2H2O,  is  very  soluble 
in  dilute  acids,  and  loses  water  when  heated,  forming  a  yellow  powder. 
Niclx.el  vanadate  separates  in  small,  greenish-yellow,  anhydrous  prisms 
on  boiling  a  mixture  of  ammonium  vanadate  with  excess  of  nickel 
nitrate  feebly  acidified  with  nitric  acid.  It  is  very  soluble  in  dilute 
nitric  acid.  If  the  brown-green  mother-liquor  is  concentrated,  it 
deposits  greenish-brown,  transparent  crystals  of  the  composition 
NiO,2V205  +  3H2O.  Cobalt  vanadate,  CoVaOe  +  SHjO,  is  obtained 
in  a  similar  manner;  it  is  very  soluble  in  water,  and  becomes  an- 
hydrous when  heated. 

Zinc  vanadate,  ZnV206  +  2II2O,  is  also  obtained  in  a  similar  manner 
in  brilliant,  pale-yellow,  cubic  or  rhombic  crystals  which  become 
anhydrous   when   heated.     When   a  very  dilute   solution  of  copper 
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sulphate  is  mixed  with  ammonium  vanadate,  a  precipitate  is  formed 
whicli  dissolves  on  heating  but  becomes  permanent  if  the  copper 
sulphate  is  in  excess.  When  boiled  with  the  mother-liquor,  it  is  con- 
verted into  greenish-yellow,  transparent,  rhombohedral  plates  of 
copper  vayiadate,  3CuO,V206  +  SHaO.  Lead  va7iadate,  2Pb6,y205,  is 
obtained  in  sulphur-yellow,  transparent,  anhydrous  prisms,  terminated 
by  pyramids,  by  boiling,  in  the  mother-liquor,  the  precipitate  which  is 
formed  when  ammonium  vanadate  is  added  to  a  solution  of  lead 
nitrate  acidified  with  acetic  acid.  Silver  vanadate,  2Ag20,V205,  is 
obtained  in  brilliant  golden-yellow,  transparent,  rhomboidal  plates, 
easily  soluble  in  nitric  acid,  by  dissolving  in  fused  silver  nitrate  the 
precipitate  produced  by  mixing  solutions  of  silver  nitrate  and  ammo- 
nium vanadate;  the  fused  mass  is  cooled  slowly  and  is  then  ex- 
tracted with  water.  Silver  vanadate  dissolves  in  ammonia,  and  if  the 
solution  is  evaporated  over  sulphuric  acid  it  yields  the  compound 
3AgV03,2(NH4).0  in  brilliant,  yellow,  hexagonal  needles  grouped  in 
mamelons.  Cadmium  vanadate,  CdO,3V205  +  2H2O,  separates  in 
small,  brilliant  red  crystals  on  boiling  the  red  liquid  obtained  by 
adding  ammonium  vanadate  to  a  solution  of  cadmium  nitrate  acidified 
with  acetic  acid. 

These  crystalline  metallic  vanadates  are  analogous  in  constitution 
to  the  alkaline  vanadates.  C.  H.  B. 

Ammoniacal  Vanadates.  By  A.  Ditte  {Compt.  rend.,  104,  1844 
— IM1).—Methylamine  Vanadaies.—T\iQ  normal  salt,  2MeNH3V03  + 
H2O,  is  obtained  in  colourless,  transparent  needles  by  concentrating  in 
a  vacuum  the  strongly  alkaline,  straw-coloured  liquid  produced  by 
mixing  soluble  vanadic  anhydride  with  excess  of  methylamine.  It  is 
very  soluble  in  water,  and  becomes  brown  when  heated,  then  almost 
black,  and,  finally,  takes  fire  and  burns,  leaving  a  residue  of  vanadic 
anhydride.  The'acid  salt,  (NH3Me)20,2Y205  +  4H2O,  is  obtained  in 
garnet-red  rhomboidal  prisms  on  concentrating  a  solution  of  the 
normal  salt  acidified  with  acetic  acid.  It  gives  a  yellow  powder  which 
becomes  vermilion  when  heated,  and  finally  takes  fire  and  burns,  leaving 
a  residue  of  the  anhydride. 

Ethylamine  treated  in  a  similar  manner  yields  a  normal  salt, 
NHsEtVOs,  in  the  form  of  small,  colourless,  transparent,  deliquescent 
crystals  which  on  heating  decompose  with  evolution  of  an  inflammable 
gas,  and  leave  a  residue  of  vanadic  anhydride.  The  acid  salt, 
(NH3Et),0,2V205,  forms  transparent,  red  prisms  which  burn  like 
tinder  when  heated. 

No  magnesium  ammonium  vanadate  could  be  obtained.  Magnesium 
vanadate  is  decomposed  by  ammonia  with  formation  of  ammonium 
vanadate  and  magnesium  hydroxide.  Ammonium  vanadate  is  only 
slightly  soluble  in  concentrated  ammoniacal  solutions  of  magnesium 
hydroxide  owing  to  the  presence  of  ammonium  chloride.  In  dilute 
solutions,  no  precipitate  is  formed,  and  when  the  liquid  is  concentrated 
ammonium  vanadate  and  the  double  chloride,  MgCl2,2NH4Cl,  separate. 

If  a  solution  of  ammonium  vanadate,  strongly  acidified  with  acetic 
acid,  is  mixed  with  a  cold  dilute  solution  of  potassium  silicate,  also 
acidified  with  acetic  acid,  and  the  red  solution  concentrated,  the  com- 
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pound  K20,2(NH4)20,5Y205  +  9H2O  is  obtained  in  red  transparent 
prisms.  It  may  be  regarded  as  a  molecular  compound  of  the  two 
salts  K20,2V205  and  2{1^H,)^0,SY^0,  +  9H2O.  When  heated,  it  loses 
water,  blackens,  and  gives  off  ammonia,  yielding  a  residue  which  melts 
at  a  red  heat.  Sodium  silicate  yields  a  similar  compound  which 
crystallises  with.  I5H2O  in  brilliant,  orange-red  plates. 

Vanadates,  whether  formed  in  the  dry  or  wet  way,  correspond  with 
a  few  well-defined  and  simple  types,  the  most  important  of  which  are 
as  follows: — 

Acid  Vanadates.^M.JJ,W.^O,^,  M20,2V205 ;  2M20,3Y205. 

Normal  Vanadates. — M20,y205. 

Basic  Vanadates.— 2M20,y20,;  SM^OjYzOs ;  4M20,V205. 

The  proportion  of  water  which  these  salts  contain  depends  on  the 
conditions  of  crystallisation.  The  more  complex  salts,  3M20,5V305, 
may  be  regarded  as  compounds  of  a  salt,  M20,2y205,  with  a  salt, 
2M20,3V205,  like  the  double  vanadates  just  described.        C.  H.  B. 

Metallurgy  of  Bismuth.  By  E.  Matthey  (Proc.  Boy.  Soc,  42, 
89 — 94). — In  order  to  separate  gold  and  silver  from  bismuth,  the  author 
adds  2  per  cent,  of  zinc  to  the  molten  metal,  allows  the  mass  to  cool 
gradually,  and  removes  the  surface  crust.  This  process  is  repeated. 
The  whole  of  the  gold  and  silver  is  found  in  the  skimmings.  The 
bismuth  litharge  so  obtained  is  fused  in  a  crucible  with  borax.  The 
gold  sinks  to  the  bottom,  being  at  the  same  time  freed  from  any  base 
metals  by  the  action  of  the  bismuth  oxide.  The  slag  is  again  fused 
with  addition  of  bismuth  to  separate  the  last  traces  of  gold. 

The  author  separates  bismuth  from  lead  by  means  of  repeated 
crystallisations,  alloys  of  bismuth  and  lead  melting  at  lower  tempera- 
tures than  bismuth  itself.  Bismuth  holding  12  per  cent,  of  lead 
contained  only  0*4  per  cent,  after  four  crystallisations. 

H.   K.  T. 

Products  of  the  Action  of  Acids  on  Alloys  of  the  Platinum 
Metals.  By  H.  Debray  (Comjyt.  rend.,  104,  1667— 1669).— The 
presence  of  a  metal  of  the  platinum  group  in  solution  in  another 
metal  such  as  tin,  lead,  or  zinc,  causes  the  latter  to  be  much  more 
readily  attacked  by  dilute  acids  owing  to  the  formation  of  innumer- 
able minute  galvanic  couples.  Under  these  conditions,  the  more 
oxidisable  metal  is  dissolved  by  acids  so  dilute  that  they  would 
have  no  action  on  it  under  ordinary  circumstances.  When  the 
platinum  metal  combines  with  the  other  (loc.  cit.),  this  compound 
forms  galvanic  couples  with  the  excess  of  the  oxidisable  metal.  In 
some  cases  (for  example,  the  alloys  of  the  platinum  metals  with  tin) 
the  alloy  itself  is  attacked,  especially  if  the  acid  is  somewhat  concen- 
trated, and  under  these  conditions  some  of  the  platinum  metal  is 
dissolved  at  the  same  time  as  the  tin,  &c. 

When  an  alloy  of  zinc  and  osmium  is  treated  with  hydrochloric 
acid,  or  an  alloy  of  lead  with  iridium  or  ruthenium  is  treated  with 
nitric  acid,  the  platinum  metal  is  left  undissolved  in  the  form  of 
minute  crystals,  since  it  is  simply  dissolved  in  the  oxidisable  metal. 
When  combination  has  taken  place  between  the  metals,  with  develop- 
ment of  heat,  as  in  the  case  of  lead  and  rhodium,  the  innumerable 
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galvanic  cnrrents  whicli  are  developed  when  the  regulus  is  treated 
with  an  acid  give  rise  to  the  formation  of  a  complex  residue  contain- 
ing oxygen,  nitrogen,  and  water  in  addition  to  rhodium  and  some  lead. 
Unlike  the  alloys  with  tin,  this  particular  alloy  gives  no  definite  com- 
pound when  treated  with  an  acid. 

The  formation  of  complex  residues  under  the  influence  of  galvanic 
currents  which  are  due  to  the  heterogeneity  of  metallic  substances 
which  are  being  dissolved  in  acids,  is  analogous  to  the  formation  of  a 
silver  peroxide  or  nitroxide  when  a  solution  of  silver  nitrate  is  electro- 
lysed with  silver  electrodes.  C.  H.  B. 
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Graphite  from  Ceylon.  By  F.  Sandberger  (JaJirh.  /.  3Iin.,  1887, 
ii,  Mem.,  12 — 16). — The  author  has  examined  a  large  number  of  speci- 
mens of  graphite  from  the  gneiss  of  Ceylon.  The  specimens  were  in 
the  form  of  irregular  masses,  5  to  8  cm.  in  diameter,  forming  layers 
1^  to  2-J  cm,  thick  round  other  minerals.  In  some  cases,  crystals  were 
developed,  the  planes  observed  being  co^co,  P,  J^co.  In  many  places 
on  the  principal  cleavage  plane  (co?cx>),  needles  were  observed  crossing 
one  another  at  angles  of  60°  and  120°.  These  needles  are  mostly 
colourless,  sometimes  black.  They  resemble  those  in  tbe  mica  of 
Ontario,  and  in  the  biotite  from  the  mica  diorite  of  Vohrenbach.  The 
colourless  needles  consist  of  rutile,  whilst  the  few  dark  ferriferous 
needles  appear  to  be  pseudomorphs  of  titaniferous  iron  ore  after  rutile. 
Colourless  massive  quartz  with  conchoidal  fracture  is  the  most 
frequent  of  the  minerals  which  are  surrounded  by  the  graphite. 
Granular  quartz  is  of  rarer  occurrence.  In  two  specimens,  the  centre 
consisted  of  green  orthoclase.  In  another  case,  the  centre  consisted 
of  olive-green  apatite ;  whilst  in  other  cases  the  centre  consisted  of 
kaolin,  formed  from  the  alteration  of  triclinic  felspar.  (Compare 
Abstr.,  1886,  774.)  B.  H.  B. 

Recent  Formation  of  Marcasite  at  Marienbad.  By  E.  Palta 
(Jahrh.  f.  Min.,  1887,  ii,  Mem.,  5 — 7). — Hollow  tubes  of  pyrites  are 
found  in  the  peat  bog  of  Marienbad.  They  are  casts  of  plant  remains, 
and  are  found  to  be  composed  of  marcasite.  Their  sp.  gr.  is  446. 
Analysis  of  the  bog  water  gave  the  following  percentages  : — 

FegOg.  SO3.  CaO.  MgO. 

0-02  0-11  0-04  0-01 

The  water  of  the  bog  containing  the  pyrites-mass  is  thus  remarkable 
for  the  percentage  of  ferrous  sulphate  and  of  gypsum.  The  recent 
formation  of  the  pyrites  appears  to  be  due  to  the  reduction  process 
brought  "bout  by  the  presence  of  plants  in  the  ferrous  sulphate. 

B.  H.  B. 
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Percylite,   Caracolite,   and  Phosgenite   from   Chili.      By  F. 

Sandberger  (Jahrb.  f.  Min.,  1887,  ii,  Mem.,  75 — 77).— A  specimen  of 
galena  in  a  dark  qnartzose  gangue,  from  the  Sierra  Gorda  in  Chili,  is 
covered- with  yellow,  blue,  colourless,  and  white  crusts  of  substances 
of  more  recent  formation.  Careful  examination  shows  that  these 
crusts  occur  in  regular  order,  the  blue  substance  being  older  than  the 
colourless,  and  the  colourless  older  than  the  white.  The  blue  sub- 
stance is  lead-copper  oxychloride,  or  percylite.  The  colourless 
substance  is  caracolite.  The  white  mineral  occurring  above  this 
appears  to  be  a  new  compound  of  phosgenite  (PbC03,PbCl2)  with 
sodium,  sulphate.  All  these  minerals  are  undoubtedly  products  of 
the  action  of  a  salt  solution  on  a  mineral  vein  containing  bournonite 
and  galena.  B.  H.  B. 

Minerals  from  the  Sjo  Mine,  Sweden.  By  L.  J.  Igelstrom 
(Jahrh.f.  Mln.,  1887,  ii,  Mem.,  8— 11).— The  Sjo  mine,  in  the  parish  of 
Grythyttau,  Oerebro,  Sweden,  is  a  small  mine  only  a  few  fathoms  in 
depth.  Exploratory  workings,  however,  have  shown  that  the  ore 
deposit  extends  for  a  considerable  length.  The  mine  is  a  very  ancient 
one,  and,  after  having  been  abandoned  for  centuries,  it  was  re-opened 
in  1885.  The  ore  bed  has  a  thickness  of  5  metres,  and  the  ore, 
braunite  and  hausmannite,  is  very  rich  and  pure.  Adjoining  this 
manganese  ore  bed  is  a  bed  of  iron  ore,  haematite,  and  magnetite  of 
poor  quality.  Both  ore  beds  are  enclosed  in  dolomite,  which  forms  a 
bed  in  the  granulite  nearly  a  mile  in  length,  and  several  hundred 
yards  in  width.  The  braunite  and  hausmannite  of  the  Sjo  mine  are 
accompanied  by  a  large  number  of  remarkable  minerals,  such  as 
xanthoarsenite  (Abstr.,  1886,  25),  hasmatostibiite,  polyarsenite,  and 
pyrrhoarsenite.  The  minerals  usually  met  with  in  this  mine  are  the 
following: — Tephroite,  iron  glance,  magnetite,  calcite,  garnet,  rhodo- 
nite, specular  iron  ore.  Barytes,  chlorite,  neotocite,  and  galena  are  of 
rare  occurrence. 

Pyrrhoarsenite,  a  mineral  discovered  by  the  author  in  July,  1886, 
is  an  anhydrous  arsenate  of  manganese,  calcium,  and  magnesium, 
containing  17  per  cent,  of  manganous  oxide.  B.  H.  B. 

Mineralogical  Notes.  By  V.  v.  Zepharovich  (Jahrb.  f.  Mln., 
1887,  ii,  Ref.,  21). — 1.  Fyroxene  from  the  Krimlerthal. — On  the 
crystals,  the  predominating  planes  are  ooPco,  coPoo,  P-co,  ooP.  The 
plane  —  P  is  very  small,  and  the  planes  goP3,  cxj^.S,  2i?oo,  -f-P,  +2P, 
are  of  rare  occurrence.     Analysis  gave  the  following  results  : — 


SiOo. 

Al,03. 

Fe.O.,. 

FeO. 

MnO. 

MgO. 

CaO. 

Ka-.O 

52-08 

1-36 

2-56 

8-93 

0-49 

10-60 

21-59 

2-06 

The  angle  made  by  the  direction  of  extinction  with  the  vertical  axis 
on  cleavage  plates  parallel  to  coiPoo  is  46°  40'. 

2.   Scheelite  from  the  Krimlerthal. — The  crystals  exhibit  the  planes 
^Pco,  Poo,  3P3,  P,  P3,  2P2,  the  last  being  new  for  this  mineral. 

B.  H.  B. 
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Dipyr  from  Connecticut.  By  A.  Arzruni  {Jahrh.  f.  Min.,  1887, 
ii,  Ref.,  9 — 10). — The  author  describes  some  crystals  of  dipyr  from 
Canaan,  Connecticut,  presented  to  the  University  of  Breslau  by 
A.  D.  Roe.  The  crystals  average  2  cm.  long  and  1  cm.  thick.  They 
are  sometimes  colourless  and  transparent,  sometimes  grey.  The 
crystals-forms  observed  are  coFco,  coP,  P.  The  edges  and  angles  are 
rounded.  The  axial  ratio  is  a  :  c  =  1  :  0*4401,  being  that  of  meionito. 
The  mineral  exhibits  a  faint  basal  cleavage.  There  is  no  distinct 
prismatic  cleavage  as  is  usually  stated  in  works  on  mineralogy. 

B.  H.  B. 

Heulandite.  By  P.  Jannasch  (Jahrh  f.  Min.,  1887,  ii,  Mem., 
39 — 44). — The  author  gives  the  results  of  analyses  of  heulandite 
(I  and  II)  from  St.  Andreasberg  and  (III)  from  the  Fassathal. 


SiOo. 

ALO3. 

FePs.      CaO. 

SrO.       MgO. 

K2O. 

NaaO. 

T. 

56-11 

17-07 

trace      4-25 

3'62      trace 

0-36 

349 

IT. 

56-10 

17-24 

trace      4*27 

3-65      trace 

0-18 

3-14 

II. 

60-07 

14-75 

0-62       4-89 

1-60        — 

0-44 

2-36 

LisO. 

H2O. 

Total. 

Sp.  gr. 

I. 

trace 

16-19 

101-09 

2-247 

II. 

trace 

16-37 

100-95 

— 

III. 

trace 

15-89 

100-62 

2-196 

All  the  varieties  of  heulandite  analysed  by  the  author  contain  strontium. 
(Compare  Abstr.,  1887,  453.)  B.  H.  B. 

Mineralogical  Notes.  By  H.  Traube  {Jahrh.  /.  Min.,  1887,  ii, 
Mem.,  64 — 70). — 1.  Lauhanite,  a  neio  Zeolite. — The  author  has 
analysed  a  specimen  of  a  zeolite  supposed  to  be  desmine  occurring 
with  phillipsite  on  an  unaltered  basalt  from  Lauban  in  Silesia.  The 
hardness  of  this  mineral  was  greater  than  that  of  desmine,  and  the 
mineral  exhibited  no  lustre.  Analysis  showed  that  this  mineral  is  a  new 
zeolite  having  the  composition  jM2Ca2Si5Hi202i.  The  name  of  lauhanite 
is  proposed  for  it  after  the  locality  where  it  is  found.  Analysis  gave 
the  following  results : — 


SiOg. 

AI2O3. 

FeO. 

CaO. 

MgO. 

F2O. 

Total. 

Sp.  gr. 

47-84 

16-74 

0-56 

10-17 

1-35 

17-08 

99-74* 

2-23 

In  chemical  composition  laubanite  approaches  nearest  to  laumontite : 
whilst  it  differs  from  phillipsite  in  the  absence  of  sodium  silicate,  as 
well  as  in  its  proportion  of  water.  Laubanite  is  snow-white  in  colonr. 
It  is  transparent  only  in  thin  sections,  and  has  no  lustre.  Its  hard- 
ness is  4-5  to  5.  It  forms  small  monoclinic  crystals,  3  to  5  mm.  in 
size. 

2.  Laiimontite  and  Scolezite  from  Striegau. — Colourless  crystals  of 
laumontite  are  frequently  found  at  Striegau  on  orthoclase  and  quartz, 
associated  with  desmine,  epidote,  and  axiuite.  Externally,  this  minerhl 
cannot  be  distinguished  from  fibrous  snow-white  scolezite.  The  latter 
occurs  at  the  same  locality  in  association  with  heulandite,  but  never 

*  19  76  in  original. 


Total. 

Sp.  gr. 

99-56 

2-28 

99-76 

2-31 

B.  H. 
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in  crystals  on  orthoclase.  Analyses  of  the  two  minerals  gave  tte 
following  results  :  I,  laumontite,  II,  scolezite  : — 

SiOo.       AI2O3.       CaO.       NaaO.       H2O. 

I.  51-09     21-36     11-76       —       15-35 
II.  46-48    25-53     13-38      0-68      13-69 

B. 

Trachytic  Rocks  from  the  Island  of  San  Pietro.     By   F. 

EiGEL  {Jahrh.  /.  Min.,  1887,  ii ;  Ref.,  92— 93).~San  Pietro,  an  island 
on  tlie  soutli-west  coast  of  Sardinia,  is  composed  principally  of  recent 
eruptive  rocks.  Analyses  are  given  of  (I)  red  liparite  from  Spalmatore, 
consisting  of  a  dense  fibrous  ground-mass  with  spheerolites  of  chal- 
cedony and  disseminated  sanidine  and  biotite,  (II)  black  obsidian  with 
sanidine  and  augite,  and  sphaerolites  of  quartz. 

SiOj.         AI2O3.         FeoOg.        TeO.         MnO.         CaO.         MgO. 

I.  76-84        5-87        3-92        0*87        0*73        3-34        0*52 

II.  70-03      18-63        0-11  —  —  2-62        O'lO 

Na20,K20.  HoO.  Total. 

I.  5-41  1-69  99-19 

II.  3-15  4-28  98-92  B.  H.  B. 

The  so-called  Trachyte-dolerites  of  the  Vogelsberg.    By  J.  M. 

Le  DROIT  {Jahrh.  f.  Min.,  1887,  ii ;  Bef.,  81 — 82). — According  to  Tasche 
and  Ludwig,  the  trachyte-dolerites  of  the  Vogelsberg  are  rocks 
intermediate  between  trachyte  and  dolerite,  containing  oligoclase, 
labradorite,  hornblende,  augite,  and  magnetite.  The  author  considers 
the  name  of  trachyte-dolerite  unsuitable  for  these  rocks,  and  dis- 
tinguishes two  varieties,  dolerite  and  plagioclase-basalt.  The  latter 
has  a  sp.  gr.  of  2884,  and  is  composed  of  olivine,  plagioclase,  augite, 
magnetite,  apatite,  and  a  colourless  glass.  Analyses  are  given  of  a 
trachyte-dolerite  from  Laubach  (I),  of  a  basalt  from  Michelneu  (II), 
and  of  a  basalt,  very  rich  in  augite,  from  Gedern  (III). 


SiOa. 

AI2O3. 

¥e,0,. 

FeO. 

CaO.       MgO. 

K„0. 

NagO. 

I.  48-39 

13-29 

8-23 

7-81 

8-81      8-48 

0-90 

2-67 

II.  47'38 

12-51 

12-47 

7-13 

8-83      6-24 

0-73 

3-80 

11.  41-32 

12-27 

15-13 

7-36 

10-33      3-56 

0-84 

Loss  on 

4-19 

H2O. 

CO2. 

P2O5. 

TiOs. 

ignition. 

I. 

1-81 

0-36 

0-97 

0-25 

1-86 

II. 

2-79 

0-18 

0-97 

— 

2-34 

III. 

4-38 

0-20 

0-97 

0-35 

'  3-97 
B 

.  H.  ] 

B. 

The  Pallasite  from  Campo  de  Pucara.  By  E.  Cohen  (Jahrh.  f. 
Min.,  1887,  ii,  Mem.,  45 — 52). — The  author  has  received  a  fragment, 
weighing  37  grams,  of  the  pallasite  found  in  1879  at  Campo  de  Pucara, 
in  the  State  of  Catamarca,  in  the  Argentine  Republic.  From  its 
remarkable  resemblance  to  tlie  pallasite  of  Imilac,  Atacama,  the 
author  was  induced  to  submit  this  meteorite  to  a  careful  investigation. 
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He  found  that  the  similarity  of  the  two  pallasitea  extends  to  tl^eir 
microscopic  structure  and  ohernioal  composition. 

Two  analyses  of   the   metallio  portion   of   the  Campo   de  Puoara 
pallasite  gave  the  following*  results  (I  and  II)  ;— 


Residue. 

Fe. 

Ni, 

Co. 

Cu. 

Total, 

I.  0-09 

90-81 

9-02 

0-53 

trace 

100-45 

II.  Ill 

89-72 

8-67 

0-57 

trace 

100-07 

:n.  — 

88-01 

10-25 

0-70 



For  comparison,  Frapolli's  analysis  of  the  Imilac  pallasite  (III)  is 
added.  The  remaining  1*04  per  cent,  consists  o£  magnesiuni,  calcium, 
sodium,  potassium,  and  phosphorus.  JQ,  H,  B, 


Organic    Chemistry. 


Substitution-derivatives    of    Methylene    Chloride.      By  R. 

HoLAND  (Anyialen,  240,  225 — 243). — Alcoholic  ammonia  and  methyl- 
ene chloride  heated  together  at  125°  yield  hexamethylenamine  and 
ammonium  chloride.  Chlorine,  both  free  and  as  phosphoric  chloride, 
decomposes  methylene  iodide,  yielding  methylene  chloride  and  traces 
of  chloroform.  With  methylene  bromide,  the  same  reagents  at 
190°  yield  carbon  tetrachloride  and  carbon  tetrabromide,  iodine 
chloride  and  iodine  trichloride ;  with  methylene  chloride  at  220°  both 
yield  chloroform  and  perchlorobenzene ;  iodine  bromide  and  methyl- 
ene chloride  at  200°  yield  iodoform  and  small  quantities  of 
iodomethylene  chloride^  CHICI2,  and  diiodomethylene  chloride,  CI2CI2. 
The  former  is  a  colourless  oil,  boils  at  131°,  and  has  an  irritating 
odour.  The  latter  crystallises  in  small  scales,  melts  at  85**,  and  boils 
with  decomposition  at  185°.  Iodine  tribromide  and  methylene 
chloride  at  180°  yield  bromoform,  carbon  tetrabromide,  and  perbrom- 
ethylene,  C2Br4.  The  author  finds  that  the  latter  compound  is  also 
formed  by  heating  CBr4  at  220°.  Potassium  iodide  and  iodine  when 
heated  with  methylene  chloride  in  alcoholic  solution  at  200°  yield 
ether,  ethyl  iodide,  and  methylene  iodide  ;  without  alcohol  no  reaction 
takes  place  at  210°.  Phosphoric  pentiodide  has  no  appreciable  action 
on  methylene  chloride  at  210^ ;  free  iodine  at  the  same  temperature 
yields  methylene  iodide. 

When  pure  dry  sodium  glycerate,  NaCsHvOa,  is  heated  with 
methylene  chloride  at  100°  for  two  hours,  diglycerylmethylal  (me- 
thylene diglyceryl  oxide)  CH2(0-CH2-CHOH-CH20H)2  is  formed. 
This  is  an  almost  colourless  syrup,  soluble  in  alcohol  and  ether, 
insoluble  in  water.     It  decomposes  on  distillation.  L.  T.  T. 

Preparation  of  AUyl  Iodide  and  Allyl  Alcohol.    By  A.  Bi5hal 

{Bull.  Soc.  Ghim.,  47,  875—877). — Allyl  iodide  may  be  conveniently 
prepared  by  the  following  modification  of  Berthelot  and  de  Luca's 
VOL.   LII.  3  j> 
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method  (Ann.Phys.  Chim.  [3],  43,  257).  2000  grams  of  commercial 
glycerol,  60  grams  of  iodine,  and  200  grams  of  red  phosphorus  are 
introduced  into  a  tubulated  retort  and  the  whole  well  mixed.  The 
retort  is  connected  with  a  condenser  and  heated  until  frothing  occurs, 
when  the  heat  is  regulated  so  that  a  gentle  ebullition  is  maintained, 
and  a  solution  of  440  grams  of  iodine  in  160  grams  of  allyl  alcohol  is 
added  drop  by  drop.  The  distillate  of  allyl  iodide  in  the  receiver  is 
slightly  coloured  by  iodine,  and  at  the  end  of  the  operation  is  returned 
to  the  retort  and  redistilled,  when  it  is  obtained  quite  colourless. 
The  whole  operation  lasts  about  five  hours  and  a  half.  After  its 
completion,  the  residue  in  the  retort  is  further  heated,  and  an  aqueous 
distillate  containing  a  small  quantity  of  allyl  iodide  and  a  consider- 
able amount  of  allyl  alcohol  (about  100  grams  from  the  above 
quantities)  is  obtained ;  a  certain  amount  of  a  viscous  liquid,  which 
appears  to  be  a  mixture  of  di-  and  tri-glycerol,  is  also  formed.  The 
yield  of  allyl  iodide  is  about  637  grams,  the  theoretical  yield  being 
661  grams.  The  advantages  which  the  author  claims  for  this  process 
are  that  a  large  quantity  of  allyl  iodide  may  be  prepared  at  a  time 
without  any  danger  of  an  explosion  ;  that  only  the  merest  traces  of 
isopropyl  iodide  are  formed ;  and  that  allyl  alcohol  is  obtained  as  a 
valuable  bye-product.  A.  P. 

Sulphuranes.  By  R.  Demuth  and  V.  Meyer  (JBer.,  20,  1830 — 
1831). — The  authors  give  the  name  sulphuranes  to  the  class  of 
bisulphides,  several  members  of  which  have  been  described  by 
Mansfield  (this  voL,  p.  122)  and  by  V.  Meyer  (this  vol.,  p.  228). 
The  authors  have  proved  the  correctness  of  the  general  formula 
C2H3*S-C2H4'SR,  by  obtaining  the  ethyl  vinyl  ether  of  ethylene 
mercaptan,  and  proving  it  to  be  identical  with  ethyls ulphurane.  The 
compound  OH*C2H4*SEt  was  obtained  by  acting  on  ethyl  hydro- 
sulphide  with  ethylene  chlorhydrin.  This  was  treated  with  phos- 
phoric chloride  and  converted  into  ChCaHrSEt,  which  with  potassium 
hydrosulphide  yielded  SH-CgHi'SEt.  The  sodium  salt  of  the  latter 
when  treated  with  ethylene  chlorhydrin  gave  OH-C2H4-S-C2H4-SEt, 
which  whenacted  on  by  phosphoric  chlorideyieldedCl'CaHi-S-CaHi'SEt; 
the  latter  when  heated  with  alcoholic  potash  forms  C2ll3'S'CoH4-SEt, 
which  is  identical  with  the  ethylsulphurane  obtained  from  diethylene 
disulphide  ethiodide.  L.  T.  T. 

Isodulcitol.  By  J.  Herzig  (Mo7iatsh.  Ghem.,  8,  227— 229).— The 
author  confirms  Fischer's  and  Will's  description  of  the  phenyl- 
hydrazine  compound  of  this  sugar  (Abstr.,  this  vol.,  pp.  652  and  715). 
When  oxidised  with  silver  oxide,  isodulcitol  is  completely  split  up  into 
acetic  acid.     Chromic  acid  gives  the  same  result.  G.  H.  M. 

Isodulcitol.  By  B.  Rayman  (Bull  8oc.  Chim.,  47,  668—677,  and 
760— 761).— Isodulcitol  melts  at  about  90'9°,  when  heated  at  100° 
to  105"  for  seven  hours  it  loses  a  molecule  of  water,  and  at  130° 
it  becomes  brown  and  decomposes.  Its  rotatory  power  [ajc  =  +8*61°. 
It  reduces  Fehling's  solution,  the  reducing  power  varying  with  the 
concentration  J    it   immediately  reduces    ammoniacal   silver   solution, 
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forming  a  mirror.  Knapp's  reagent  is  also  reduced.  When  added  to 
an  alkaline  solution  of  picric  acid,  picramic  acid  is  formed.  It 
decolorises  alkaline  solutions  of  indigo  or  potassium  ferricyanide ; 
but  gives  no  reaction  with  a  bleached  solution  of  rosaniline. 

When  isodulcitol  is  treated  with  iodine  and  potash,  a  mere  trace  of 
iodoform  is  obtained.  With  a-naphthol  and  concentrated  sulphuric 
acid,  it  yields  a  bluisb-violet  coloration,  and  on  the  addition  of  water 
a  dirty-green  precipitate  is  thrown  down;  with  thymol,  it  forms  a 
crimson  ring  which  rapidly  becomes  brown;  with  resorcinol,  it  yields 
a  red  coloration,  a  precipitate  being  formed  on  the  addition  of  water. 
On  mixing  concentrated  solutions  of  phenylhydrazine  and  isodulcitol, 
the  compound  C12H18N2O4  is  gradually  formed  ;  it  is  very  sparingly 
soluble  in  alcohol.  When  phenylhydrazine  hydrochloride,  sodium 
acetate,  and  isodulcitol  are  heated  in  aqueous  solution,  the  compound 
Ci8H,2N403  is  produced ;  it  crystallises  from  water,  is  of  a  yellow  colour, 
melts  at  171°,  and  seems  to  be  identical  with  the  compound  described 
by  Fischer  and  Tafel  (this  vol.,  p.  651). 

On  agitating  5  grams  of  isodulcitol  dissolved  in  230  c.c.  of  a  10  per 
cent,  aqueous  solution  of  sodium  hydroxide  with  30  grams  of  benzoyl 
chloride,  an  oily  substance  separates,  which  on  cooling  solidifies  and 
may  be  recrystallised  from  alcohol ;  it  consists  of  a  mixture  of 
trihcnzoylisodulcitol,  C6Hn(C7H50)306,  and  tetrahenzoylisodidcifol, 
C6Hio( 671150)406.  Glacial  acetic  acid  does  not  seem  to  have  any  action 
on  isodulcitol,  but  4  parts  of  acetic  anhydride  heated  at  120°  with 
1  part  of  isodulcitol  yields  isodulcitol  nwnacetate,  C6Hii05,C2H30, 
which  is  obtained  as  a  resin  resembling  monosuccinin.  By  heating 
1  part  of  isodulcitol  with  5  parts  of  acetic  anhydride  at  140°,  a 
mixture  of  isodulcitol  diacetate  and  triacetate  was  obtained  in  the  form 
of  a  resinous  mass.  By  heating  1  part  of  isodulcitol  with  10  parts  of 
acetic  anhydride  and  1  part  of  sodium  acetate  for  eight  hours  at  140°, 
a  resinous  isodulcitol  tetracetate,  C6H8(C2H30)405,  is  obtained. 

Isodulcitol  dissolves  in  sulphuric  acid  without  alteration,  but  nitric 
acid  oxidises  it  energetically ;  on  treating  isodulcitol  with  a  mixture 
of  nitric  and  sulphuric  acids  a  very  unstable  isodulcityl  trinitrate, 
€6119(^02)305,  is  formed  ;  it  is  decomposed  by  water.  On  heating 
isodulcitol  with  dilute  hydrochloric  acid,  humous  substances,  formic 
acid,  and  a  non-volatile  acid  which  reduces  silver  salts  are  formed. 
Hydriodic  acid  and  phosphorus  have  no  action  on  isodulcitol. 

From  the  above  results,  the  author  concludes  that  isodulcitol  and 
arabinose  are  aldehydes  whose  corresponding  penthydric  alcohols  are 
not  yet  known,  bat  may  probably  be  obtained  by  the  reduction  of 
these  two  compounds ;  he  further  proposes  to  divide  the  sugars  into 
the  following  three  classes  : — 

I.  Tetravalent  alcohol :  erythrol. 

II.  Pentavalent  alcohols  ;  1.  (a)  Normal,  at  present  unknown,  but 
possibly  may  be  obtained  by  the  reduction  of  isodulcitol  and  arabinose ; 
(b)  having  a  closed  ring  nucleus  :  quercitol.  2.  The  corresponding 
aldehydes  and  acetones :  arabinose  and  isodulcitol. 

III.  Hexavalent  alcohols :  1.  (a)  Normal :  the  physical  isomerides 
mannitol,  dulcitol,  and  perseite ;  (b)  having  a  closed  ring  nucleus : 
inosite.     2.  The  corresponding  aldehydes:    dextrose   and   galactose. 

3  jp  2 
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3,  The  corresponding  acetone  :    Isevulose.      4.  Products  of  the  con- 
densation of  the  aldehydes :  as  saccharones,  &c.  A,  P. 

Derivatives  of  Inosite.  By  Maquenne  (Gompt.  rend.,  104, 
1719 — 1722). — Inosite  hexacetin,  CGHG(C2iisOi)6.  ^^  obtained  by  heating 
inosite  with  acetic  chloride  or  acetic  anhydride  at  120 — 170°,  or  by 
boiling  anhydrous  inosite  and  acetic  anhydride  with  fused  zinc 
chloride.  When  the  product  is  treated  with  water,  the  acetiu  is 
left  as  a  crystalline  powder  insoluble  in  water,  but  soluble  in  hot 
alcohol  or  hot  acetic  anhydride.  It  begins  to  sublime  at  200",  melts  at 
212°,  and  boils  without  decomposition  at  234°  in  a  vacuum.  In  presence 
of  air,  it  rapidly  becomes  brown  when  heated,  even  under  reduced 
pressure.  Alcoholic  alkalis  decompose  it  rapidly  with  reproduction 
of  inosite. 

The  hexacetin  is  obtained  mixed  with  an  amorphous  product  which 
is  soluble  in  water  and  alcohol;  this  is  decomposed  by  alkalis  with 
production  of  inosite  which  yields  a  crystalline  acetin  when  treated 
as  above.     It  is  probablj'  a  mixture  of  non-saturated  acetins. 

Inosite  hexahenzoin,  C6H6(C7H502)6,  is  obtained  by  the  action  of 
benzoic  chloride  on  inosite.  The  product  is  treated  with  water,  and 
then  boiled  with  alcohol,  which  dissolves  out  a  mixture  of  intermediate 
products,  and  leaves  the  benzoic  derivative  in  crystals  which  are  in- 
soluble in  all  ordinary  solvents.  It  melts  at  258°,  and  is  readily 
decomposed  by  alkalis. 

.  Inosite  hexanitrin  was  prepared  by  Yohl's  method  {Annalen,  101, 
55),  and  is  very  unstable,  detonating  violently  when  struck.  With 
warm  alcoholic  potash,  it  yields  potassium  nitrite  and  a  yellow 
amorphous  substance  which  is  a  product  of  the  oxidation  of  inosite, 
and  is  similar  in  appearance  to  the  products  of  the  decomposition  of 
the  hydroxyquinones.  If  an  alcoholic  solution  of  the  nitrin  is  mixed 
with  potash  and  saturated  with  sulphurous  anhydride,  it  yields  a 
copious  crystalline  precipitate  of  potassium  nitrilosulphite,  ^(SOsK):} 
-f  2H2O.  When  the  nitrin  is  boiled  with  ethyl  alcohol  mixed  with 
sulphuric  acid,  it  yields  inosite  and  ethyl  nitrite.  These  reactions 
show  that  it  is  a  true  ethereal  salt,  and  not  a  nitro-phenol. 

Teh'ahenzo7jlqui7i07ie,  C602(C7H50o)4,  is  easily  obtained  by  boiling 
tetrahydroxyquinone  for  a  few  minutes  with  benzoic  chloride.  It 
crystallises  in  beautiful  yellow  needles,  and  its  formation  proves  that 
tetrahydroxyquinone  contains  four  OH  groups,  and  has  the  constitu- 
tion ascribed  to  it  by  Nietzki  and  Benckiser  {Ber.,  18,  499).  Acetic 
chloride  yields  a  similar  derivative,  which  however  is  very  difficult  to 
purify. 

Haloid  ethers  of  inosite  could  not  be  obtained.  Hydrochloric  acid 
has  no  action  even  at  200°.  Phosphorus  trichloride  and  phosphorus 
pentabromide  attack  the  inosite  at  a  high  temperature,  with  carbonisa- 
tion. Phosphorus  pentachloride  at  150°  produces  hydrogen  chloride 
and  phosphorus  acid,  together  with  a  white,  viscous,  unstable  product. 
If  inosite  hexachlorhydrin  exists  at  all,  it  must  be  much  less  stable 
than  benzene  hcxachloride.  If  the  latter  compound  is  heated  with 
silver  acetate  and  acetic  anhydride  at  170°  for  30  hours,  it  yields  no 
trace  of  inosite  hexacetin. 
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Inosite  is  a  hexaliydric  alcohol  derived  from  hexamethjlene.  Ifc 
must  be  regarded  as  a  mannitol  with  a  closed  chain,  and  not  as  a 
polyhydric  phenol.  C.  H.  B. 

Identity  of  Dambose  with  Inosite.  By  Maquenne  (Gompt. 
rend.,  104,  1853 — 1855). — Dambose  obtained  by  the  action  of 
hydriodic  acid  on  dambonite  prepared  from  caoutchouc  (Girard, 
Gompt.  rend.,  67,  820 ;  73,  426 ;  76,  995)  is  identical  with  inosite  in 
composition,  crystalline  form,  melting  point,  and  all  other  properties. 
The  hexacetins  obtained  from  the  two  compounds  are  likewise 
identical.  C.  H.  B. 

Carbohydrate  Irom  Acorns.  By  C.  Vincent  and  Delachanal 
(Gompt.  rend.,  104,  1855 — 1858). — In  the  preparation  of  quercitol  by 
Prunier's  method  (Ann.  Ghim.  Fhys.  [5],  15,  5),  if  the  syrupy  liquid 
which  will  not  crystallise  is  mixed  with  dilute  sulphuric  acid  in 
sufficient  quantity  to  convert  the  potassium  and  calcium  into  sulphates, 
evaporated  in  a  vacuum  on  a  water-bath  until  a  white  saline  deposit 
is  formed,  and  then  mixed  with  an  equal  volume  of  alcohol,  practically 
the  whole  of  the  calcium  and  potassium  is  precipitated,  and  if  the 
filtered  liquid  is  further  concentrated  in  a  vacuum  it  yields  an  addi- 
tional quantity  of  crystallised  quercitol. 

During  this  last  crystallisation,  crystals  separate  which  differ  from 
quercitol  in  form,  and  effloresce  rapidly  in  air  or  in  a  vacuum.  This 
substance  can  be  recrystallised  from  water  at  a  low  temperat^ire,  and 
forms  bulky,  transparent,  hexagonal  prisms  which  rapidly  become 
opaque  by  efflorescence.  In  a  closed  tube,  the  crystals  remain  trans- 
parent at  30°,  but  give  off  water,  and  when  examined  under  a 
microscope  are  found  to  have  become  converted  into  small,  anhydrous, 
monoclinic  prisms.  The  effloresced  crystals  have  the  same  form. 
This  compound  has  the  composition  CeHijOe.  It  is  soluble  in  warm, 
water,  from  whicli  it  separates  in  anhydrous  prisms,  the  hydrated 
crystals  only  being  formed  at  low  temperatures.  It  is  comparatively 
insoluble  in  cold  water,  and  is  insoluble  in  boiling  alcohol.  It  melts 
at  340°  without  decomposition,  but  at  a  higher  temperature  decom- 
poses and  emits  an  odour  of  burnt  sugar.  Its  solutions  are  optically 
inactive. 

When  treated  with  acetic  anhydride,  this  compound  yields  an 
acetin,  C6Hb(C2H302)6,  crystallising  in  long,  rhombic  prisms  which 
melt  at  301°,  are  readily  volatile,  and  are  insoluble  in  water  and  ether, 
but  can  be  recrystallised  from  boiling  alcohol.  The  formation  of  this 
derivative  indicates  that  the  original  compound  has  the  constitution 
C6H6(OH)6.  It  does  not  ferment  with  yeast,  and  does  not  reduce 
Fehling's  solution  even  after  being  boiled  with  a  dilute  acid.  It  gives 
no  coloration  with  boiling  soda  solution,  and  forms  no  compound  with 
phenylhydrazine  in  warm  acetic  acid.  It  reduces  ammonio-silver 
nitrate  after  addition  of  soda.  When  evaporated  with  nitric  acid  on 
platinum-foil,  treated  with  ammoniacal  calcium  chloride,  and  again 
evaporated,  it  yields  a  red  coloration  similar  to  that  produced  by 
inosite,  so  that  this  reaction  is  not  characteristic  of  inosite. 

This  compound,  for  which  the  authors  propose  the  name  quercin,  is 


910  ABSTRACTS  OF  CHEMICAL  PAPERS. 

isomeric  but  not  identical  with  inosite,  from  whicli  it  differs  in 
crystalline  form,  melting  point,  and  solubility,  and  in  the  melting 
point  of  its  hexacetin.  C.  H.  B. 

Polyiodides.  By  A.  Geuther  (Annalen,  240,  66—85). — The  tri- 
and  penta-iodides  were  prepared  by  dissolving  the  simple  iodide  and 
the  necessary  amount  of  iodine  in  warm  alcohol. 

Tstramethylammonium  enneaiodide,  NMciIg,  crystallises  in  thin 
plates  melting  at  110°. 

Tetr  ethyl  ammonium  Tie'ptiodide,  NEt4l7,  is  obtained  crystallising  in 
dark-violefc  plates  which  melt  at  108°. 

Phenyltrimethylammonium  triiodide  forms  brown  plates  melting  at, 
115".  The  penta-iodide  crystallises  in  green  needles  with  a  metallic 
lustre;  it  melts  at  82°.     The  Jieptiodide  melts  at  65°. 

Phenyldimethylethylammonium  triiodide,  NPhMe2Etl3,  is  dark  violet, 
and  melts  at  81°.  The  penta-iodide,  NPhMe2Etl5,  forms  dark  bluish- 
green  plates  with  a  metallic  lustre  which  melt  at  50°.  The  heptiodide 
crystallises  in  dark  bluish- violet  plates  which  melt  at  45°. 

Trimethylethylammonium  pentiodide  melts  at  26°  (not  68°  ;  Miiller, 
Annalen,  108,  1). 

Tri7)iethylethylammo}iium  enneaiodide,  NMcaEtlg,  is  dark  green,  and 
melts  at  38°. 

Triethylmethyl ammonium  pentiodide,  NEtaMels,  crystallises  in  dark- 
green  plates  melting  at  16°.  The  heptiodide,  NEtgMel;,  forms  dark 
brown- violet  plates  melting  at  42°. 

Tables  are  given  containing  the  formulee,  melting  points,  colour,  and 
crystalline  form  of  the  polyiodides.  The  tri-  and  penta-iodides  are 
reddish-brown  or  violet-blue,  the  hepta-  and  ennea-iodides  green.  The 
constitution  of  the  polyiodides,  and  the  number  of  atoms  contained 
in  the  mols.  of  crystallised,  liquid,  and  gaseous  iodine  respectively  is 
discussed.  N.  H.  M. 

Crystallograpbic  Examination  of  some  Polyiodides.    By  0. 

LtJDKCKE  (Annalen,  240,  85 — 92). — Tetramethylammonium  ennea- 
iodide forms  tabular  crystals,  probably  rhombic. 

Tetrethylammonium  heptiodide  forms  dark- brown  rhombic  crystals. 

Phenyltrimethylammonium  triiodide  crystallises  in  brown  rhombic 
plates. 

Phenyltrimethylammonium  pentiodide  forms  monoclinic  crystals ; 
a:b:c=  1-7943  :  1  :  1-2511 ;  ^  =  69°  43^ 

Phenyltrimethylammonium  heptiodide  crystallises  in  plates,  pro- 
bably monoclinic. 

Phenyldimethylethylammoniam  triiodide  forms  rhombohedric 
crystals. 

Phenyldimethylethylammonium  pentiodide  forms  dark-green  plates. 

Trimethylethylammonium  pentiodide  crystallises  in  plates  which 
seem  to  be  rhombic. 

Trimethylethylammonium  triiodide  forms  regular  crystals.  (Com- 
pare Miiller,  Annalen,  108,  1.)  N.  H.  M. 
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Action  of  Hydroxylamine  on  Acetamide.  By  C.  Hoffmann 
Ber.,  2204 — 2205). — Ethenylamidoxirae  is  formed  when  aqueous 
solutions  of  acetamide  and  hydroxylamine  are  mixed  and  left  for 
some  time  at  the  ordinary  temperature,  the  reaction  even  occurring 
if  hydroxylamine  hydrochloride  is  substituted  for  the  free  base. 

A.  J.  G. 

Glyoxal-oenanthyline  and  its  Derivatives.  By  M.  Karcz 
(Monatsh.  Cliem.^  8,  218 — 223). — Glyoxal-oenanthyline  was  prepared 
by  Radziszewski's  method  (Abstr.,  1883,  1086).  It  is  a  snow-white 
substance  consisting  of  microscopic  crystals,  it  melts  at  50 — 51°,  and 
boils  at  294 — 296°.  It  is  easily  soluble  in  alcohol,  ether,  and  benzol, 
insoluble  in  water.  It  diflPers  in  melting  point  from  the  substance 
described  by  Radziszewski  (loc.  cit.);  this  the  author  ascribes  to  the 
fact  that  the  substance  exists  in  two  allotropic  forms.  The  hydro- 
chloride and  hydrohromiide  crystallise  in  long,  thin,  colourless  needles, 
which  instantly  deliquesce  in  the  air ;  the  oxalate  forms  snow-white 
crystals  melting  at  121°.  The  platinochloride  forms  yellow  needles, 
easily  soluble  in  water,  alcohol,  and  ether;  the  platinobromdde  is  a 
purple-red  crystalline  powder,  also  soluble  in  water,  alcohol,  and 
ether. 

Oxalmethyl-oenanthyline,  C9Hi5MeN'25  is  obtained  by  digesting  a 
solution  of  glyoxal-oenanthyline  in  methylic  alcohol  with  methylic 
iodide  in  a  reflux  apparatus,  and  after  distillation  of  the  methylic 
alcohol  treating  the  residue  with  potash.  It  is  a  colourless,  oily  liquid 
of  unpleasant  smell,  boils  at  261 — 263°  ;  sp.  gr.  at  16-5°,  0*9282;  it  is 
insoluble  in  water,  soluble  in  alcohol  and  ether.  It  gives  all  the 
reactions  of  an  alkaloid.  The  platinochloride  crystallises  in  bright 
yellow  plates  with  a  golden  lustre,  and  is  soluble  in  water,  alcohol,  and 
ether. 

Oxalethyl-cenanthyline,  C9Hi5(Et)N"2>  is  prepared  in  the  same  way 
from  glyoxal-oenanthyline  a^nd  ethylic  bromide.  It  is.  a  colourless 
oily  liquid,  its  sp.  gv.  at  16.-5°  is  0'921Q,  and  it  boils  at  ^70— 272°. 
The  platinochloride  resembles  the  corresponding  salt  of  oxalmethyl- 
cenanthyliue. 

OxalpropyUwnanthyline,  C9Hi5(Pr)iN'2,  is  obtained  in  a  manner  similar 
to  the  above ;  it  is  a  colourless  oily  liquid  boiling  at  285 — 286°  ; 
its  sp.  gr.  at  17°  is  0'9192.  The  platinochloride  crystallises  in  yellow, 
lustrous  plates>  is  easily  soluble  in  alcohol  and  ether,  less  readily  in 
water. 

The  above  ©opalines  behave  in  all  respects  exactly  like  those 
described  by  Radzisaewski.  G.  H.  M. 

Triethyl  Formate  and  various  Methylals.  By  M.  Arnhold 
(Annalen,  240^  192, — 208).. — The  author  has  examined  the  action  of 
reagents  on  triethyl  formate^  CH(0Et)3,  in  the  hope  of  obtaining 
derivatives  which  might  help  to  determine  the  equality  or  non- 
equality  of  the  various  carbonyl-affinities.  He  finds,  however,  that 
this  salt  is  too  unstable  tjo  allow  of  the  formation  of  such  intermediate 
or  mixed  derivatives.  Phosphoric  and  phosphorous  chlorides, 
bromine,  iodine,  nitric  Jkcid  and  aitrous.  anhydride  cause  decomposi- 
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tion  of  the  compound.     Hydrochloric  acid  yields  monetliyl  formate 
and  ethyl  chloride. 

The  author  has  prepared  a  number  of  methylene  ethers  (methylals), 
CH(0R)2,  by  the  action  of  the  corresponding  sodium  alcoholates  on 
methylene  chloride.  The  lower  homologues  are  colourless  mobile 
liquids  of  pleasant  odour,  the  higher  homologues  thick  oily  liquids  or 
solids,  often  pale-yellow  in  colour  and  of  unpleasant  odour.  The 
following  table  gives  their  chief  characteristics. 


M.  p. 

B.  p.  (corr.). 

Sp.  gr. 

Methylene  dimethyloxide. . . 



41  -5° 

0  -854  at  20° 

Mobile  liquid. 

5> 

dietlioxide 

— 

87-0 

0-834     „ 

JJ          J) 

dipropjl  oxide  . . 

— 

137-2 

0-8345   „ 

Thick  liquid. 

J> 

diisopropyl  oxide 

— 

118-5 

0-831     „ 

Oily  liquid. 

5> 

diisobutyl  oxide  , 

— 

164-3 

0-825     „ 

j>         j> 

diisoamyl  oxide. . 

— 

207-3 

0  -835     „ 

,, 

dioctyl  oxide. . . . 

— 

above  360° 

0-846     „ 

Thick  oily  liquid. 

JJ 

diphenyl  oxide  . . 

. — 

298 -8° 

1 -092     „ 

JJ         JJ 

>> 

dibenzyl  oxide  . . 

— 

above  360° 

1 -053     „ 

jj         JJ 

J» 

diorthocresyl 

oxide 

32-5° 



1  -019  at  50° 

Crystalline  solid. 

)} 

diparaeresyl 

oxide 

40-2 

above  360° 

1-034     „ 

JJ              JJ 

JJ 

dimetacresyl 

oxide 

45° 

>)        JJ 

1-052     „ 

j>              JJ 

JJ 

ditbymyl  oxide.. 

36 

JJ        JJ 

0-979     „ 

In  the  hope  of  obtaining  acid  derivatives  of  methylene,  methylene 
chloride,  sodium  acetate,  and  alcohol  were  heated  together  at  170°. 
Methylene  diethoxide,  ethyl  acetate,  sodium  chloride,  and  acetic  acid 
were  formed.  No  reaction  took  place  when  dry  sodium  acetate  and 
methylene  chloride  were  heated  together,  even  at  260°. 

By  the  action  of  bromine  on  methylene  chloride,  CHBrCl2  and 
CBroCU  were  formed.  The  latter  is  colourless,  melts  at  38°  and  boils 
at  150-2°.  L.  T.  T. 


Preparation  of  Ethyl  a-Bromopropionate.  By  N.  Zelinskt 
(Ber.,  20,  20 — 26). — 400  grams  of  bromine  is  added  by  drops  to 
oOO  grams  of  propionic  acid  in  presence  of  31  grams  of  amorphous 
phosphorus,  and  the  whole  left  until  no  more  hydrogen  bromide  is 
evolved.  It  is  then  heated  on  a  water-bath  and  gradually  treated 
with  640  grams  of  bromine.  When  no  more  bromine- vapour  is 
visible  in  the  condenser  the  product  is  allowed  to  become  cool,  treated 
with  absolute  alcohol,  the  ethyl  salt  precipitated  with  water,  washed 
and  fractionally  distilled.  The  yield  of  ethyl  a-bromopropionate  is 
640  grams.  N.  H.  M. 

/3-Dicliloropropionic  Acid.  By  G.  Fromme  and  K.  Otto  (An- 
nalen,  239,  257 — 272). — ^-Monochloracrylic  acid,  prepared  by 
Wallach's   process   from    chloralide,    is   converted    in.to    /J-dichloro- 
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propionic  acid  by  the  action  of  hydrochloric  acid  (40  per  cent.)  in 
sealed  tubes  at  80°. 

Dichloropropionic  acid  crystallises  in  colourless  prisms  and  melts  at 
56^.  The  acid  dissolves  freely  in  alcohol,  ether,  chloroform,  benzene, 
and  water.  The  ethylic  salt,  C2H3Cl2'COOEt,  is  a  colourless  liquid, 
possessing  a  frait-like  odour.  It  is  slightly  heavier  than  water  and 
boils  between  171°  and  175"".  When  saponified  with  alcoholic  potash, 
it  yields  ^-monochloracrylic  acid,  showing  that  the  dichloropropionic 
acid  is  really  the  /3-compound.  The  amide,  C2H3Cl2*CONH2,  crystallises 
in  white  needles  or  plates.  It  melts  at  140°,  and  is  soluble  in  water 
and  alcohol,  forming  fluorescent  solutions.  W.  C.  W. 

Acids  from  Drying  Oil.  By  K.  Hazura  (MonatsJi.  Chem.,  8,  260— 
270.  Compare  this  vol.,  pp.  369,  798).— Peters  (this  vol.,  p.  126,  Dieff 
and  Reformatzky  (this  vol.,  p.  716),  and  the  author  (this  vol.,  p.  359) 
have  on  different  grounds  concluded  that  the  formula  of  linoleic  acid 
is  Ci8ll3202  and  not  C16H28O2.  In  order  to  set  this  point  at  rest,  the 
author  has  undertaken  the  present  research.  When  sativic  acid 
(Abstr.,  1886,  868)  is  oxidised  with  alkaline  potassium  permanganate, 
the  only  solid  product  obtained  is  azelaic  acid. 

When  linoleic  acid  is  treated  with  bromine,  the  hexabromo-com- 
pound,  Ci8H3f,Br602,  is  the  only  product.  When  the  tetrabromo- 
derivative  of  the  acid  from  hemp  oil  is  treated  with  excess  of  bromine, 
no  further  bromination  takes  place,  showing  that  the  above-mentioned 
hexabromo-compound  is  not  derived  from  this. 

The  linoleic  acid  from  linseed  oil  gave  an  "  iodide  value  "  which 
corresponds  with  a  mixture  of  two  acids,  one  with  the  formula 
C18H32O2,  the  other  with  the  formula  C18H30O2.  The  formation  of  a 
tetra-  and  hexa-bromo-derivative  and  of  linusic  acid  and  sativic  acid 
on  oxidation  also  support  the  view  that  linoleic  acid  is  a  mixture. 
The  author  prepared  the  C18H32O2  acid  from  the  tetrabromo-com- 
pound  and  the  C18H30O2  from  the  hexabromo-derivative  ;  for  the 
former,  he  proposes  the  name  linolic  acid,  for  the  latter  linolenic  acid. 

If  linolic  acid,  prepared  from  the  tetrabromo-derivative,  is  oxidised 
with  alkaline  potassium  permanganate,  it  yields  sativic  and  azelaic 
acids,  but  no  linusic  acid;  when  treated  with  bromine,  it  gives 
tetrahromulinolic  acid,  melting  at  114 — 115°. 

Linolenic  acid,  C18H30O2,  prepared  from  the  hexabromo-compound 
melting  at  177°,  has  an  "  iodine  value  "  of  245,  and  yields  on  oxidation 
no  solid  acid  but  linusic  acid  (m.  p.  201").  With  bromine,  nothing 
but  the  hexahromolinolenic  acid  is  formed. 

These  experiments  clearly  show  that  the  acids  from  drying  oils 
contain  both  linolic  acid,  C18H32O2,  and  linolenic  acid,  CisHgoOa.  The 
author  proposes  to  examine  the  acids  from  poppy  oil,  hemp-seed  oil,  and 
nut  oil,  which  give  only  sativic  acid  on  oxidation.  He  enunciates  the 
following  law  for  the  oxidation  of  the  unsaturated  fatty  acids :  these 
acids  when  oxidised  in  alkaline  solution  with  potassium  permanganate 
add  as  many  (OH) -groups  as  they  contain  free  valencies,  and  form 
saturated  acids  which  contain  the  same  number  of  carbon-atoms  in 
the  molecule.  On  this  law,  he  founds  an  exact  qualitative  method  for 
the  examination  of  fats  and  oils.  G.  H.  M. 
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Turkey-red  Oil.  By  R.  Bene  diet  and  F.  Ulzer  (Monatsh.  Ghem., 
8,  208 — 217). — The  authors  review  previous  work  on  this  subject 
(see  Abstr.,  1884,  946  ;  1885,  313  and  315)  and  have  prepared  the 
sulpho-acid  of  a  higher  fatty  acid  in  order  to  compare  its  behaviour 
with  that  of  the  Turkey-red  oil  soluble  in  water. 

Sulpholeic  acid  was  prepared  by  heating  pure  oleic  acid  (10  parts) 
at  200 — 220°  with  sulphur  (1  part).  Sulphuretted  hydrogen  is 
copiously  evolved,  and  the  sulphur  is  completely  dissolved.  The 
sulpho-acid  was  separated  from  the  unaltered  oleic  acid  by  means  of 
the  barium  salt.  When  sulpholeic  acid  is  oxidised  with  potassium 
permanganate  in  alkaline  solution,  it  yields  a  sulpho-fatty  acid — 
sul'pliohydroxy stearic  acid;  this  substance  and  the  soluble  fatty  acid 
of  Turkey-red  oil  from  olive  oil  behave  in  many  respects  in  the  same 
manner.  Both  are  miscible  with  water  in  all  proportions,  and  are 
precipitated  by  sodium  chloride  and  dilute  acids  ;  neither  are  decom- 
posed when  boiled  for  some  hours  with  aqueous  potash.  In  other 
respects  the  two  acids  differ  in  behaviour,  and  the  author  concludes 
that  the  Turkey-red  oil  is  the  acid  sulphate  of  hydroxystearic  acid, 
thus  conj&rming  Liechti  and  Suida's  results  {loc.  cit.).  The  authors 
are  satisfied  by  repeated  experiments  that  the  soluble  fatty  acid  of 
Turkey-red  oil  from  olive  oil,  and  that  from  oleic  acid  are  absolutely 
identical,  and  that  in  each  case  the  pure  acid  is  not  decomposed  by 
boiling  with  water. 

In  order  to  compare  the  turkey-red  oil  from  olive,  cotton-seed  and 
castor  oil  respectively,  the  authors  prepared  the  "total  fatty  acids" 
from  these  Turkey-red  oils ;  in  order  to  do  this,  it  was  necessary  to 
saponify  the  triglyceride  and  also  to  decompose  the  sulphates  of  the 
fatty  acids.  This  was  eifected  by  first  boiling  the  washed  crude 
Turkey-red  oil  with  potash,  and  then  with  dilute  acid.  The  resulting 
fatty  acids,  of  which  those  from  cotton-seed  and  olive  oils  were  solid 
whilst  that  from  castor  oil  was  fluid,  were  then  examined  by  the 
method  proposed  by  the  authors  in  a  former  paper  (this  vol.,  p.  620). 
The  results  are  expressed  in  the  following  table.  It  will  be  seen  that 
the  "  acetyl- val u es "  of  the  acids  from  olive  and  cotton-seed  oils 
correspond  with  the  conversion  of  the  unsaturated  acids  in  these  oils 
into  hydroxy-acids,  whilst  the  number  for  castor  oil  remains  nearly  the 
same.  The  table  also  shows  the  "  acetyl- values  "  of  the  fatty  acids 
from  ditt'erent  commercial  Turkey-red  oils  and  also  for  the  insoluble 
and  soluble  portion  of  Turkey-red  oil  from  castor  oil. 

The  difference  in  the  behaviour  of  olive  oil  and  castor  oil  is 
explained  by  the  different  constitution  of  oleic  and  ricinoleic  acid,  the 
latter  being  an  hydroxy-acid  which  reacts  with  sulphuric  acid  with 
the  elimination  of  water  forming  a  sulphate,  which  is  again  decom- 
posed into  the  hydroxy-acid  and  sulphuric  acid,  whilst  the  former 
combines  with  sulphuric  acid  forming  hydroxystearic  sulphate.  The 
acid  from  Turkey-red  oil  from  olive  oil  does  not  take  up  any  iodine, 
whilst  the  iodine  value  of  the  acid  from  Turkey-red  oil  from  castor  oil 
is  77*3,  and  that  of  the  ricinoleic  acid  is  85*3.  The  authors  conclude 
from  this  that  Turkey-red  oil  from  castor  oil  is  of  much  greater  value 
as  a  mordant  than  that  from  olive  oil. 
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• 

Turkey-red  oil. 

Fatty  acids  from  Turkey-red 
oil. 

Fatty  acids 

from  tlie 

original 

oil. 

"  Acid 
value." 

"  Saponifica- 
tion value." 

"Acetyl 
value." 

"  Acetyl 
value." 

From  olive  oil  .!••• ••••••••• 

3  51-6 
178-7 
140-0 
139-2 
153-5 
152-0 

141-1 

255-6 
231-4 
283-4 

286-4 
278-5 
301-0 

291-3 

104-0 
52-7 
143-4 
147-2 
125-0 
149-0 

150-2 

4-7 

ootton-seed  oil 

16-6 

castor  oil 

142-1 

,,       ,,     soluble 

„       ,,     insoluble 



„      Javal 

„      The  Apollo  Candle  Company, 
Vienna 

— 

Calculated  for  hydroxyetearic  acid... 

„             ricinoleic  aaid 

„              dihydroxystearin. . . . 

164-0 
165-0 
140  -25 

328-0 
330-0 
420  -75 

164-0 
165-0 
280-5 

— 

G.  H.  M. 

Action  of  Sulphur  Bichloride  on  Ethyl  Acetoacetate.    By 

A.  Delisle  (Ber.,  20,  2008— 2009).— When  ethyl  acetoacetate 
(2  mols.)  is  treated  witli  sulphur  dichloride,  a  vigorous  reaction  takes 
place  with  evolution  of  hydrogen  chloride,  and  the  whole  solidifies  to 
a  crystalline  mass.  The  new  icompound,  which  has  the  formula 
CioHuOeS,  crystallises  from  alcohol  in  thin,  lustrous,  colourless 
prisms,  sparingly  soluble  in  ether,  insoluble  in  water,  soluble  in  baryta- 
water  with  formation  of  a  barium  salt.  It  softens  at  75°,  and  melts  at 
90—91°.  N.  H.  M. 


Constitution  of  Ethyl  Propiopropionate,  By  A.  Geuther 
(Amialen,  239,  386— 388).— As  Israel  (Abstr,,  1886,  334)  has 
recently  shown  that  ethyl  propiopropionate  is  deoomposed  by  treat- 
ment with  sodium  ethoxide  and  ethyl  iodide,  yielding  ethyl  propionate 
and  a-ethylpropionic  acid  or  methylethyl acetic  acid,  the  author 
concludes  that  the  constitution  of  ethyl  propiopropionate  is  correctly 
represented  by  the  formula  OH-CEt  '.  GMe-COOEt.  W.  C.  W. 

Action  of  Phosphoric  Chloride  on  Chloralide.  By  R. 
Anschutz  and  A.  H.  Hasla_m  {Annalen,  239,  297— 300).— Ethereal 
oxalates  are  converted  into  ethereal  salts  of  dichloroglycollic  acid  by 
the  action  of  phosphoric  chloride  (Abstr.,  1886,  786  and  1011) ;  but 
when  chloralide  is  heated  with  phosphoric  chloride  at  290°  for  several 
days,  the  product  is  an  oily  liquid  of  the  composition  C5HCI7O3.  The 
new  compound  boils  at  134 — 136°  under  12  mm.  pressure,  and  its 
density  at  20''  is  1*7426.  W.  C.  W. 

Dissociation  of  Hydrated  Oxalic  Acid.  By  H.  Lescoeur 
{Compt.  rend.,  104,  1799 — 1800).— Crystallised   oxalic   acid  readily 


916  ABSTRACTS  OF  CHEMICAL  PAPERS. 

becomes  anhydrous,  its  vapour-pressure  at  45°  being  10*6  mm.  No 
intermediate  hydrate  is  formed.  In  moist  air,  the  dehydrated  acid 
not  only  absorbs  2  mols.  H2O,  but  at  5°  the  absorption  continues 
until  the  acid  has  the  composition  H2C2O4  +  2*41H20,  and  has  a 
vapour-pressure  of  5*5  mm.  The  vapour-pressures  of  the  dihydrate 
at  dilferent  temperatures  are  as  follows  : — 


20°. 

30°. 

40°. 

67°. 

78-6°. 

1*3  mm. 

2-8 

71 

44-5 

84-0 

At  100°,  the  phenomenon  becomes  complicated  by  the  decomposition 
of  the  oxalic  acid,  the  vapour-pressure  increases  continually  and 
becomes  equal  to  980  ram.  after  24  hours. 

In  order  to  obtain  oxalic  acid  of  constant  composition  for  the  pre- 
paration of  standard  solutions,  the  ordinary  crystals  must  be  dried 
over  sulphuric  acid  of  55°  B.  C.  H.  B. 

Action  of  Iodine  on  Derivatives  of  Ethyl  Sodiomalonate. 
By  C.  A.  BiscHOFF  and  A.  Hausdorfer  (Annal&n,  239,  110 — 131). — 
By  the  action  of  iodine  on  ethyl  benzylsodiomalonate  in  ethereal  solu- 
tion, ethyl  henzyliodomalonate  is  produced.  It  is  a  colourless  oil,  and 
decomposes  on  hydrolysis,  yielding  benzaldehyde,  alcohol,  acetic  acid, 
and  carbonic  anhydride,  that  is,  the  products  of  decomposition  of 
ethoxybenzylmalonic  acid.  Iodine  replaces  the  sodium  in  ethylsodio- 
malonate,  and  the  product  on  saponification  with  alcoholic  potash 
yields  potassium  ethylethoxymalonate,  0Et'CEt(C00K)2,  and  on 
treatment  with  baryta-water  yields  barium  ethyltartronate.  Ethyl 
cUcarbcmtetracarboxylate  is  formed  by  the  action  of  iodine  on  the  ethylic 
salt  of  sodium  acetylenetetracarboxylate. 

The  properties  of  the  product  have  been  previously  described  by 
Bischofe  and  Rach  (Abstr.,  1885,  244).  W.  C.  W. 

Isomerism  of  Fumaric  and  Maleic  Acids.  By  R.  Anschijtz 
{Annalen^  239,  161 — 184). — The  author  is  in  favour  of  the  following 
formulae  for  fumaric  and  maleic  acids  : — 


CH-C(0H)2^ 
COOH-CH :  CH-COOH  ||  ^o       or 

CH CO^ 

Fumaric  acid.  Maleic  acid. 


CH-C-OH 

/\ 
0     0 

\/ 
CH-C-OH 


His  reasons  for  regarding  maleic  acid  as  the  dioxy-lactone  of 
7-hydroxycrotonic  acid  are  as  follows  : — The  formation  of  maleic  acid 
when  trichloro]  henomalic  acid  is  decomposed  by  baryta,  and  the 
occurrence  of  maleic  and  not  f  amaric  acid  in  the  products  of  decom- 
position of  bromopyromucic  acid,  *^/^t^ pn^^*     "^^^  author, 

in  conjunction  with  Wirtz,  has  just  shown  that  maleinanil  is  decom- 
posed by  baryta,  yielding  the  salt  of  fumaranilic  acid  (p.  934).  The 
relation  between  mesaconic  and  citraconic  acids  is  probably  similar  to 
that  between  fumaric  and  maleic  acids — 
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COOH-CH:CMe-COOH 

Mesaconic  acid. 

Citraconic  acid. 

The  conversion  of  maleic  into  fumaric  acid  by  the  action  of  hydro- 
chloric acid  is  explained  by  the  following  equation  : — 

COOH-CH  :  CH-C(0H)2C1  -  HCl  =  COOH-CH  :CH-COOH. 

This  also  explains  why  fumaric  and  maleic  acids  yield  the  same  pro- 
duct when  treated  with  hydrobromic  acid.  W.  C.  W. 

Conversion  of  Fumaric  and  Maleic  Acids  into  Aspartic  Acid. 

By  Engel  (Gompt.  rend.,  104,  1805 — 1807). — Fumaric  or  maleic  acid 
is  heated  for  20  hours  at  140 — 150°  with  an  excess  of  alcoholic  am- 
monia, the  ammonia  is  expelled,  the  residue  dissolved  in  water,  and 
the  solution  acidified  with  hydrochloric  acid.  After  a  short  time,  white 
crystals  separate  and  are  recrystallised  from  boiling  water.  Aspartic 
acid  is  the  product  in  both  cases  ;  it  crystallises  in  long,  rhombic 
prisms  which  are  identical  with  the  inactive  aspartic  acid  obtained 
iDy  Dessaignes,  and  not  with  the  active  acid  obtained  from  asparagin. 
The  yield  is  not  theoretical,  owing  to  the  fact  that  aspartic  acid  is 
somewhat  readily  decomposed  when  heated  in  sealed  tubes  at  140  — 
150°  with  aqueous  ammonia  or  even  with  water.  If  active  aspartic 
acid  is  heated  under  these  conditions  for  20  hours,  60 — 70  per  cent,  of 
the  acid  is  decomposed  and  the  remainder  becomes  optically  inactive. 

C.  H.  B. 

Synthesis  of  Xeronic  Acid  from  a-Dibromo-normal-butyric 
Acid.  By  G.  Feomme  and  B.  Otto  {An7iale7i,  239,  272— 285).— By 
the  action  of  molecular  silver  on  a-dichloropropionic  acid.  Otto  and 
Beckurts  (Abstr.,  1885,  753)  obtained  a-pyrocinchonic  (dimethyl- 
fumaric)  acid.  By  the  same  process,  the  authors  convert  a-dibromo- 
butyric  acid  into  xeronic  and  butyric  acids.  These  acids  are  separated 
by  the  difference  in  the  solubility  of  the  calcium  salts  in  hot  water. 
The  butyrate  is  more  soluble  than  the  xeronate.  By  the  action  of 
hydriodic  acid  at  180",  xeronic  anhydride  is  converted  into  diethyl- 
succinic  acid.  This  confirms  the  accuracy  of  Roser's  hypothesis 
(Abstr.,  1882,  1114)  that  xeronic  acid  is  diethylfumaric  acid. 

The  silver  and  copper  salts  of  diethylsuccinic  acids,  C6Hi2(COOAg)3 
and  C6Hi2(COO)2Cu  +  HoO,  are  amorphous  powders  sparingly  soluble 
in  hot  water.  W.  C.  W. 

Action  of  Ethyl  Oxalate  on  Acetone.  By  L.  Claisen  and  N. 
Stylos  (Ber.,  20,  2188— 2l\a).— Ethyl  acetopyruvate,  CHjAc-COOEt, 
is  formed  by  adding  a  mixture  of  acetone  and  ethyl  oxalate  drop  by 
drop  to  an  alcoholic  solution  of  sodium  ethoxide  cooled  in  ice;  much 
heat  is  developed,  and  a  yellow  crystalline  sodium  compound  separates, 
which  yields  the  ethyl  salt  on  treatment  with  a  dilute  acid.  It  is  a 
colourless  oil  of  sp.  gr.  =  1'124  at  21°,  boils  at  134—135°  under  40— 
41  mm,,  and  at  213 — 215°  under  the  ordinary  pressure,  and  solidifies 
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to  a  crystalline  mass  melting  at  18°.  With,  ferric  chloride,  it  gives  a 
dark-red  coloration  showing  a  yellowish-red  tinge;  with  phenyl- 
hydrazine,  it  forms  a  thick  oil,  and  on  treatment  with  aniline  yields  a 
liquid  phenylimide  ;  copper  and  zinc  compounds  were  also  obtained. 
Sulphuric  acid  dissolves  the  salt  with  a  pale  yellow  colour,  and  on 
shaking  the  solution  with  ordinary  benzene  containing  thiophen  it  gives 
an  intense  dark,  red  colour  changing  to  violet-red.  The  acid  has  not 
been  obtained  pure,  but  is  probably  formed  when  the  sodium  com- 
pound of  ethyl  acetopyruvate  is  treated  with  water,  and  the  product 
after  treatment  with  a  mineral  acid  is  extracted  with  ether  ;  this  impure 
product  is  sparingly  soluble  in  water,  but  cannot  be  crystallised  from 
a  hot  solution,  inasmuch  as  carbonic  anhydride  is  evolved,  and  a 
crystalline  compound,  C9H12O6,  obtained,  which  melts  at  90 — 91°. 

W.  P.  w. 
Carbamide-derivatives    of   Dibromopyruvic    Acid.      By    E. 

Fischer  (Annalen,  239,  185 — 194). — Dibromopyvure'id,  C4H202Br2!N'2, 
is  deposited  in  colourless  crystals  when  equal  weights  of  carbamide 
and  dibromopyruvic  acid  are  heated  at  100°  with  sulphuric  acid.  The 
compound  is  sparingly  soluble  in  alcohol,  water,  and  acids  ;  it  dis- 
solves in  alkalis,  but  it  is  rapidly  decomposed  on  boiling  the  solution. 
Ammonia  converts  dibromopyvureid  into  a  sparingly  soluble  ammo- 
nium salt,  which  slowly  changes  into  dibromopyvuramide  and  am- 
monium oxalate.  The  quinidine  salt  is  sparingly  soluble  in  cold 
water.  Trihromopyvurine,  C4H3Br3N203,  is  prepared  from  dibromo- 
pyvureid by  oxidation  with  nitric  acid  or  by  treatment  with  warm 
concentrated  hydrobromic  acid.  It  crystallises  in  colourless  glistening 
plates  soluble  in  hot  alcohol,  melts  at  247°  (uncorr.)  with  decomposi- 
tion, and  on  treatment  with  ammonia  splits  up  into  bromoform  and 
oxaluric  acid.  Dihrotnopyvur amide,  C4H6Br2N302,  melts  between  170° 
and  180°  with  decomposition.  It  is  soluble  in  hot  water  and  in  hot 
alcohol,  but  the  aqueous  solution  is  decomposed  on  boiling.  Ammonia 
at  100°  eliminates  the  bromine  and  forms  an  amorphous  compound. 
A  warm  solution  of  baryta- water  decomposes  dibromopyvuramide, 
forming  tartronic  acid  and  small  quantities  of  mesoxalic  acid  and 
amidouracil.  W.  C.  W. 

Sodium  and  Potassium  Ethyl  Tartrates.  By  Lasser-Cohn 
(^er.,  20,  2003 — 2004). — Iodine  has  no  action  on  sodium  ethyl 
tartrate.  When  treated  with  bromine,  ethyl  tartrate  atid  sodium 
bromide  are  formed.  When  potassium  ethyl  tartrate  is  treated  with 
iodine  dissolved  in  benzene,  potassium  iodide,  iodoform,  and  a  resinous 
substance  are  formed.  N.  H.  M. 

Synthesis  and  Constitution  of  Uric  Acid.  By  J.  Horbaczewski 
(Mo7iatsh.  Chem.,6,  201—207  ;  comp.  Abstr.,  1883,  179;  1885,  1050). 
— When  trichlorolactamide  (1  part)  and  carbamide  (10  parts)  are 
melted  together  in  small  quantities  over  a  small  flame,  a  brownish- 
yellow  mass  is  obtained,  which  when  treated  with  potash,  &c.,  as  in 
the  author's  former  method  for  the  synthesis  of  uric  acid  (Abstr., 
1883,  179)  yields  a  white  crystalline  powder  exhibiting  all  the  pro- 
perties, reactions,  and  the   composition  of  uric  acid.     The  yield  of 
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Tiric  acid  by  this  method  is  not  very  good,  this  is  acconnted  for  by  the 
})artial  decomposition  of  the  acid  when  formed,  and  by  the  loss  of 
the  easily  decomposable  trichlorolactamide.  This  synthesis  confirms 
the  formula  for  uric  acid  suggested  by  Medicus,  and  shows  it  to  be  a 

NH— C— CO— NH 
diureide  of  acrylic  acid,  C0<  1 1  |     .  G.  H.  M. 

NH— C— NH— CO 

Solubility  of  Uric  Acid.  By  C.  Blarez  and  G.  Denig^s 
(Compt.  rend.,  104,  1847 — 1849). — The  dissolved  uric  acid  was  esti- 
mated by  means  of  potassium  permanganate  (this  vol.,  p.  621). 

The  number  of  milligrams  of  uric  acid  dissolved  by  100  grams  of 
water  at  different  temperatures  is  given  by  the  equation — 

x  =  2  +  0-15^  +  0-0020^2  +  0-000025^1 

The  following  are  some  of  the  numbers  actually  observed  : — 

Temperature 0°  10°  20°  100° 

Milligrams   of  nric  acid  in 

100  grams  water    2'0  37  &0  62*5 

The  determinations  are  rendered  difficult  by  the  tendency  of  uric 
acid  to  form  supersaturated  solutions,  and  the  formation  of  hydrated 
products,  which  absorb  variable  amounts  of  permanganate.  If  the 
solution  is  heated  to  a  high  temperature  and  then  cooled,  the  propor- 
tion of  permanganate  absorbed  by  the  cooled  liquid  increases  with 
the  time  of  cooling.  Constant  results  can  only  be  obtained  by 
agitating  the  uric  acid  with  water  at  the  particular  temperature  at 
which  the  determination  of  solubility  is  to  be  made,  care  being  taken 
that  contact  is  not  too  prolonged,  especially  at  high  temperatures. 

C.  H.  B. 

Synthesis  of  Compounds  of  the  Uric  Acid  Series.     By  R. 

Behrend  (Annalen,  240,  1 — 23). — Nitromethyluracil,  CsHslS'aOi,  is 
prepared  by  gradually  adding  4  grams  of  methyluracil  to  a  mixture 
of  16  c.c.  of  fuming  nitric  acid  and  15  c.c.  of  sulphuric  acid.  The 
temperature  should  not  rise  above  30 — 40°.  The  product  is  poured 
into  water,  and  the  crystalline  precipitate  recrystallised  from  water, 
from  which  it  separates  in  prismatic  crystals.  It  dissolves  readily  in 
hot  water,  sparingly  in  alcohol.  Alkalis  dissolve  it  with  yellow 
colour.  Potassium  nitrouracilcarboxylate  (Annalen,  229,  32)  is 
prepared  by  adding  raethjH uracil  to  a  mixture  of  fuming  nitric 
and  sulphuric  acids,  previoasly  heated  at  80°.  The  carboxylic  acid 
separates  on  cooling;  this  product  is  dissolved  in  100  c.c.  of  water, 
and  15  grams  of  caustic  potash  added.  The  potassium  salt  separates 
on  cooling  in  lustrous  plates.  When  this  is  heated  at  170°,  it  is  con- 
verted into  potassium  nitrouracil,  from  which  nitrouracil  is  obtained 
by  treatment  with  hydrochloric  acid. 

Hydroxyxanthin  is  obtained  by  adding  zinc  to  a  solution  of  nitro- 
uracil in  hot  dilute  hydrochloric  acid.  When  cold,  it  is  filtered, 
neutralised  with  sodium  carbonate,  treated  with  a  slight  excess  of 
potassium  cyanate,  and  made  acid  with  hydrochloric  acid,  when  the 
hydroxyxanthin  separates  as  a  white  crystalline  precipitate. 
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Potassium  nitrouracil,  C4H2"N'304K  +  H2O,  is  prepared  by  nentrali- 
sing  a  hot  solution  of  nitrouracil  with  hydrogen  potassium  carbo- 
nate. It  separates  in  pale  yellow  prisms.  The  ammonium  salt  forms 
aggregates  of  prismatic  crystals,  and  is  sparingly  soluble.  The 
calcium  salt  (with  6  mols.  H2O)  forms  large  plates.  The  harium  salt 
(with  5  mols.  H2O)  crystallises  in  long  slender  needles  of  a  slightly 
silky  lustre.  The  zinc  (with  8|  mols.  HgO),  copper  (with  7  mols. 
H2O),  and  silver  salts  are  also  described. 

Nitrohromohydroxy  uracil,      ]Sr02'CBr<^pQ  V-rT-/pL_>-,     is     formed 

when  10  grams  of  bromine  is  added  to  6  grams  of  very  finely  powdered 
nitrouracil  suspended  in  water  and  cooled  with  ice.  After  24  hours, 
it  is  filtered,  and  the  white  precipitate  washed  with  water  and  alcohol. 
It  cannot  be  recrystallised,  as  it  decomposes  when  warmed  with  water 
or  alcohol.  When  distilled  with  steam,  a  brominated  nitromethane 
and  nitrouracil-carbamide,  C5H7N5O5,  are  formed.  The  latter  is  also 
obtained  by  adding  1'5  gram  of  urea  to  a  solution  of  2  grams  of  nitro- 
uracil in  hot  water.  It  is  very  sparingly  soluble  in  water,  and  is 
decomposed  by  alkaline  carbonates. 

Amidouracilcarboxylic  acid  (Kohler,  this  vol.,  p.  128)  is  prepared 
by  dissolving  potassium  nitrouracilcarboxylate  in  hot  water,  adding 
an  alkaline  solution  of  stannous  chloride,  filtering,  and  treating  with 
hydrochloric  acid.     The  yield  is  80  per  cent,  of  the  theoretical. 

BromouracilcarhoQiylic  acid,  C5H3]^2Br04  +  2H2O,  is  obtained  by 
adding  bromomethyluracil  to  fuming  nitric  acid  so  long  as  it  dissolved 
readily.  It  crystallises  from  hot  water  in  plates.  It  decomposes  at 
above  170°.  N.  H.  M. 

Action  of  Phosphoric  Sulphide  on  Ethyl  D  ime  thy  Ipy  rone - 
dicarboxylate.  By  M.  Guthzeit  and  W.  Epstein  {Ber.,  20,  2111 — 
2113). — Ethyl  thiodimethylpyronedicarhoxylatef 

po^C(COOEt)'CMe>^^ 
^^^C(COOEt)'CMe-^'^' 

is  obtained  when  ethyl  dimethylpyronedicarboxylate  (this  vol.,  p.  502) 
is  heated  with  phosphoric  sulphide  at  100°  for  half  an  hour.  It  crys- 
tallises in  orange  needles,  melts  at  109 — 110°,  and  is  insoluble  in 
water,  readily  soluble  in  ether,  hot  alcohol,  and  benzene.  The  salt 
does  not  give  the  thiophen-reactions  with  isatin  and  phenanthraqui- 
none,  and  on  treatment  with  aqueous  baryta  yields  acetone  and  barium 
acetate,  carbonate  and  sulphide,  together  with  a  small  quantity  of  a 
sparingly  soluble  red  barium  salt  containing  sulphur,  whilst  ethyl 
thiophenyllutidinedicarboxylate,  C19H21O4SN,  is  formed  when  it  is 
treated  with  aniline  in  acetic  acid  solution.  This  crystallises  in 
slender  yellow  needles,  melts  at  245°,  dissolves  in  alcohol,  and  is 
identical  with  the  compound  obtained  by  the  action  of  phosphoric 
sulphide  on  ethyl  phenyllutidinedicarboxylate. 

Lutidone  when  heated  at  about  160°  with  phosphoric  sulphide  yields 
thiolutidiiie,  C7H9SN  ;  this  crystallises  in  needles,  begins  to  fuse  at 
205°,  melts  at  210 — 215°,  and  is  readily  soluble  in  hot  water  and 
alcohol,  insoluble  in  ether.  W.  P.  W. 
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Thiophen-group.  Bj  N.  Zelinsky  (Ber.,  20,  2017—2025).— 
Metathioxen,  CiSHaMea  [Me.j  =  2  :  4],  is  olDtained  by  distilling  a  mix- 
ture of  20  grams  of  a-methyllevulinic  acid  (Bischoflf,  Annalen,  206, 
B19)  and  30  to  35  grams  of  phosphorus  trisulphide  in  a  capacious 
retort.  The  fraction  boiling  below  160°  is  boiled  for  some  hours  with 
caustic  potash,  dried  with  calcium  chloride,  and  distilled.  It  is  a 
clear,  colourless,  strongly  refractive  oil,  having  an  odour  of  petroleum. 
It  boils  at  137—138°  (corr.)  ;  sp.  gr.  at  20°  =  0-9956.  The  yield  of 
pure  product  is  20  per  cent,  of  the  weight  of  the  a-methyllevulinic  acid. 
It  shows  the  same  colour  reactions  as  thiophen.  The  acetyUderivative, 
C4SHMe2Ac,  is  prepared  by  adding  a  mixture  of  6  grams  of  meta- 
thioxen, 6  grams  of  acetic  chloride,  and  15  grams  of  light  petroleum 
to  20  grams  of  light  petroleum  containing  8  grams  of  aluminium 
chloride  in  suspension.  The  whole  is  heated  for  a  short  time  on  a 
water-bath,  the  petroleum  poured  off,  and  the  residue  treated  with 
cold  water  and  steam-distilled.  It  is  a  clear  liquid,  boiling  at  226 — 
228°  (uncorr.),  has  an  odour  of  acetophenone,  and  becomes  dark 
when  exposed  to  air.  It  gives  a  red  coloration  with  sulphuric  acid 
and  isatin.  The  hijdroxylamine-derivative  of  the  acetyl  compound, 
CsHnSNO,  crystallises  from  aqueous  alcohol  in  thick  needles  melting 
at  about  70° ;  the  phenylhydrazine'derivative,  Cu'KieS'N,  forms  bright 
yellow  needles  melting  at  70°. 

MethyUhiophencarbox2jUc  acid,  OiSHaMe'COOH  [Me  :  COOH  =  2:4 
or  4  :  2],  is  obtained,  together  with  thiophendicarboxylic  acid,  by 
oxidising  1  gram  of  thioxen  in  a  solution  of  12  grams  of  sodium 
hydroxide,  and  5' 7  grams  of  potassium  permanganate  in  800  c.c.  of 
water.  After  two  days,  the  product  is  steam-distilled,  and  the  distil- 
late extracted  with  ether.  It  crystallises  in  needles  melting  at  118 -— 
119°,  dissolves  readily  in  ether,  sparingly  in  water,  and  can  be  sub- 
limed.    The  calcium  salt,  with  2 J  mols.  H2O,  crystallises  in  plates. 

Thiophendicarhoxylic  acid,  C4SHo(COOH)2  [(C00H)2  =  2:4],  is 
formed  only  in  small  quantity  in  the  above  experiment,  and  is  pre- 
pared by  oxidising  the  monocarboxylic  acid;  a  portion  of  the  latter 
always  remains  nnattacked.  It  is  readily  soluble  in  hot  water,  and 
does  not  distil  with  steam ;  when  heated  at  280°,  it  sublimes  with 
partial  decomposition.  The  silver  salt  forms  a  curdy  precipitate  ;  the 
methyl  salt  crystallises  in  small  plates  and  melts  at  120 — 121°  ;  the 
ethyl  salt  forms  an  oil  which  gradually  crystallises,  and  melts  then  at 
85 — 36°.  When  5  grams  of  carbamio  chloride  is  added  to  3  grams  of 
y8-thiotolen  dissolved  in  10  grams  of  carbon  bisulphide,  the  whole 
gradually  treated  with  5  grams  of  finely-powdered  aluminium  chlo- 
ride, and  then  warmed  on  a  water- bath,  an  amide  is  obtained  which 
crystallises  from  hot  water  in  needles  melting  at  119°.  When  the 
amide  is  saponified  with  alcoholic  potash  solution,  the  potassium  salt 
of  an  acid  melting  at  143°  is  obtained,  probably  identical  with  Levi's 
7-thiotolenic  acid  (Abstr.,  1886,  540).  When  oxidised,  this  acid  yields 
a  dicarboxylic  acid  which  is  not  identical  with  that  described  above ; 
it  shows  the  fluorescein  reaction,  and  is  therefore  probably  an  ortho- 
derivative. 

Dimethyllevulinic  acid  and  trimethylthiophen  were  also  prepared, 
but  are  not  described.  N.  H.  M. 
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Molecule  of  Crystalline  Benzene.  By  A,  Schrauf  (Ann.  Phys. 
Cliem.  31,  540 — 543). — Thomsen  supposes  that  the  arrangement  of 
atoms  is  such  that  they  lie  in  pairs  of  CH  at  the  six  corners  of  an 
octahedron.  This  arrangement  does  not  accord  with  the  fact  dis- 
covered by  Groth,  that  crystals  of  benzene  belong  to  the  trimetric 
system  and  are  double  refracting.  These  conditions  may  be  satisfied 
in  the  simplest  manner  by  removing  two  atoms  H,H  at  opposite 
corners,  and  placing  them  one  at  each  of  two  other  opposite  corners 
of  the  octahedron.  This  arrangement  is  shown  to  give  the  correct 
ratio  of  the  axes.  C.  S. 

Constitution  of  the  Hydrocarbons  C„Ho^  from  Caucasian 
Petroleum.  By  W.  Markownikoff  and  J.  Spady  {Ber.,  20,  1850— 
1853). — The  authors  have  examined  the  fraction  boiling  at  118 — 120°, 
and  giving  analytical  results  and  vapour- density  corresponding  with 
the  formula  CgHis.  Potassium  permanganate  did  not  cause  oxidation 
either  in  acid  or  neutral  solutions.  When  the  hydrocarbon  was  boiled 
with  sulphur,  hydrogen  sulphide  was  evolved,  and  small  quantities  of 
a  heavy  oil  containing  sulphur  were  formed,  but  the  main  liquid  still 
boiled  at  118 — 123°.  When  treated  with  a  mixture  of  nitric  and  sul- 
phuric acid,  this  liquid  yielded  a  small  quantity  of  trinitrometaxylene, 
whilst  much  of  the  original  oil  was  recovered.  The  authors,  therefore, 
consider  that  this  petroleum  fraction  is,  or  contains,  hexahydroxylene. 
When  shaken  successively  with  large  quantities  of  sulphuric  acid, 
metaxylene-mono-  and  di-sulphonic  acids  appear  to  be  formed. 

L.  T.  T. 

Influence  of  Light  and  Temperature  on  Chlorination.  By 
H.  Gautier  (Compt.  rend.,  104, 1714—1716). — Schramm  has  recently 
shown  that  the  substitution  of  chlorine  in  the  side-chains  of  benzene 
hydrocarbons  can  be  effected  even  at  0°,  provided  the  reaction  takes 
place  in  sunlight.  The  author  has  made  experiments  in  order  to 
ascertain  how  far  the  laws  of  chlorination  hold  good  for  compounds 
other  than  hydrocarbons. 

When  a  current  of  chlorine  is  passed  into  acetophenone  at  the 
ordinary  temperature,  substitution  takes  place  rapidly  with  develop- 
ment of  heat.  The  product  is  a  dichloro-derivative  with  the  chlorine 
exclusively  in  the  methyl-group.  If  a  slow  current  of  the  gas  is 
passed  into  cooled  acetophenone  in  diffused  daylight,  substitution 
still  takes  place  almost  exclusively  in  the  side-chain,  the  yield  of  a 
derivative  with  chlorine  in  the  nucleus  amounting  only  to  about  1  per 
cent.  The  result  is  the  same  in  complete  darkness,  the  temperature 
of  the  liquid  exerting  no  influence. 

Since  the  development  of  heat  is  mainly  due  to  the  formation  of  the 
monochlorine- derivative,  the  latter  was  treated  with  chlorine  both  in 
daylight  and  in  the  dark.     The  result  was  still  the  same. 

It  is  evident  that  in  this  case  light  has  no  influence  on  the  nature 
of  the  substitution.  It  does,  however,  accelerate  the  change,  which 
requires  four  times  as  long  in  the  dark  as  in  diffused  daylight.  It 
would  seem  as  if  the  presence  of  an  electronegative  group  tends  to 
prevent  the  introduction  of  an  element  of  the  same  nature. 

During  the  winter,  dichloracetophenone  (this  vol.,  p.  141)  was  ob- 
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tained  in  crystals  which  melt  at  19°  and  boil  at  143°  under  a  pressure 
of  25  mm.  C.  H.  B. 

Synthesis  of  Aromatic  Alkyl  Polysulphides.  By  R.  Otto 
(Bpt.,  20,  2089). — When  a  warm  alcoholic  solution  of  benzenesalphinic 
acid  is  treated  with  hydrogen  sulphide,  a  thick  yellow  oil  of  un- 
pleasant odour  separates,  consisting  chiefly  of  phenyl  tetrasulphide. 
This  compound  is  readily  reduced  to  the  bisulphide  by  the  action  of 
colourless  ammonium  sulphide  in  the  cold.  Paratoluenesulphinic 
acid  yields  toluene  tetrasulphide  when  similarly  treated ;  it  crystal- 
lises in  small  scales,  melts  at  75°,  and  is  not  reduced  by  ammonium 
sulphide. 

Benzenesulphonic  chloride  also  yields  phenyl  polysulphides  under 
similar  conditions.  W.  P.  W. 

Chlorine-derivatives  of  Phenyl  Methyl  Ether  (Anisoil).  By 
L.  HuGOUNENQ  (Compt.  rend.,  104,  1807 — 1808). — When  a  current  of 
chlorine  gas  is  passed  over  phenyl  methyl  ether  mixed  with  an  equi- 
valent quantity  of  ethyl  alcohol,  a  solid  product  is  obtained,  crystal- 
lising from  alcohol  in  long,  white  needles,  which  are  soluble  in 
ether,  chloroform,  benzene,  carbon  bisulphide,  and  glacial  acetic  acid. 
It  melts  at  59 — 60°,  sublimes  readily  even  at  the  ordinary  tempera- 
ture, and  boils  without  decomposition  at  240°,  under  a  pressure  of 
788"2  mm.  It  is  a  trichloro-derivative,  and  is  not  attacked  by 
boiling  alcoholic  potash,  which  indicates  that  substitution  has  taken 
place  in  the  benzene-ring  only.  If  the  anisoil  is  heated  and  treated 
with  chlorine  in  presence  of  iodine,  it  yields  another  trichloro- 
derivative,  which  forms  small  needles  melting  at  56°.  Other  chlorine- 
derivatives  and  various  oxidation  products  have  been  obtained,  and 
will  be  described  subsequently.  C.  H.  B. 

Carvole-derivatives.  By  H.  Goldschmidt  and  E.  Kisser  {Ber., 
20,  2071—2078 ;  compare  this  vol.,  p.  475).— If  carvole  is  treated 
with  hydrogen  bromide,  hydrohromocarvole,  CloHisOBr,  is  obtained  as 
a  thick  oily  compound,  which  decomposes  at  about  50°,  and  resinifies 
in  the  moist  state  with  the  evolution  of  hydrogen  bromide.  The 
oxime,  doHisBr  !  NOH,  is  formed  by  acting  on  hydrohromocarvole 
with  the  theoretical  quantity  of  hydroxylamine,  or  by  saturating  a 
solution  of  carvoxime  in  methyl  alcohol  with  hydrogen  bromide  ;  it 
crystallises  from  light  petroleum  in  colourless,  glistening  prisms,  and 
from  alcohol  in  tufts  of  needles,  melts  at  116'',  and  when  allowed  to 
remain  for  some  time  darkens  in  colour,  and  eventually  forms  a 
viscid  mass.  The  phenylhydrazide,  doHisBr  ',  N-^HPh,  crystalliset)  in 
slender,  yellow  needles,  and  melts  at  119°. 

Isocarvoxime,  CioHu  *  NOH,  is  obtained,  together  with  a  small 
quantity  of  carvoxime.  when  hydrohromocarvole  or  hydrobromo- 
carvoxime  in  alcoholic  solution  is  treated  with  an  excess  of  hydroxyl- 
amine. It  crystallises  in  needles,  melts  at  142 — 143°,  and  is 
sparingly  soluble  in  alcohol.  Isocarvoxime  dissolves  in  acids  and 
alkalis,  and  is  more  basic  in  its  properties  than  carvoxime,  but  unlike 
that   base  it   does   not   form   additive    compounds    with    hydrogen 
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chloride  and  hydrogen  bromide.  The  henzoyl-deriYSitiYe  forms  stellate, 
■white,  glistening  scales,  melts  at  112°,  and  is  readily  soluble  ir  alcohol, 
ether,  and  benzene. 

The  authors  have  not  succeeded  in  obtaining  an  isomeride  of  carvole 
corresponding  with  isocarvoxime  from  either  hydrochlorocarvole  or 
hydrobromocarvole,  and  find  that  carvole  and  carvacrol  are  the  end- 
products  when  the  elements  of  hydrogen  bromide  are  separated  from 
the  latter  compound  by  repeated  distillation,  by  heating  with  a  mix- 
ture of  anhydrous  sodium  acetate  and  acetic  acid,  or  by  the  action  of 
alcoholic  potash  in  the  cold.  Isocarvoxime,  when  heated  with  dilute 
sulphuric  acid,  yields  not  the  expected  isocarvole  (comp.  Abstr.,  1885, 
1058)  but  carvacrol,  hydroxylamine,  and  a  compound,  CioHigNO, 
isomeric  with  carvoxime.  This  crystallises  from  hot  water  in  glisten- 
ing, transparent  prisms,  melts  at  94°,  has  an  odour  resembling  that 
of  indole,  and  is  insoluble  in  cold  water,  soluble  in  ether. 

The  remainder  of  the  paper  is  devoted  to  a  discussion  of  the  pos- 
sible formulae  for  isocarvoxime,  and  of  these  the  formula 

is  adopted  as  the  most  probable.  W.  P.  W. 

Bromine- derivatives  of  Resorcinol.  By  J.  Zehentee  (Monatsh. 
Ghem.,  8,  293 — 298). — Monohromoresorcinol,  C6H3Br(OH)2,  is  obtained 
by  boiling  monobromo-a-dihydroxybenzoic  acid  (1  part)  with  water 
(5  parts)  for  some  hours  in  a  reflux  apparatus,  adding  excess  of 
dilute  sulphuric  acid,  and  extracting  with  ether.  The  ethereal 
extract  is  then  treated  with  a  little  dilute  ammonium  carbonate  to 
remove  any  unaltered  acid,  and^  after  separation,  slowly  evaporated. 
The  monobromoresorcinol  remains  as  a  solid  crystalline  mass,  which, 
when  purified,  forms  slightly  yellow,  more  or  less  nodular  groups  of 
crystals.  It  melts  at  91°,  and  cannot  be  sublimed  without  decomposi- 
tion;  it  is  readily  soluble  in  water  and  ether,  less  so  in  alcohol, 
chloroform,  benzene,  &c.  The  aqueous  solution  gives  with  ferric 
chloride  a  bluish-violet  coloration,  which,  after  a  time,  gives  place  to 
a  reddish-brown  precipitate.  It  reduces  alkaline  silver  solutions ; 
with  bromine- water,  it  gives  a  precipitate  of  tribromoresorcinol. 
When  heated  in  a  sealed  tube  with  water,  it  gives  up  the  whole  of  its 
bromine.  When  heated  with  water,  potassium  carbonate  and  tin 
chloride,  it  gives  resorcinol  and  a-dihydroxybenzoic  acid. 

Dibromoresorcinol,  C6H2Br2(OH)2,  is  prepared  by  adding  to  resorcinol 
suspended  in  carbon  bisulphide  sufficient  bromine  dissolved  in  the 
same  solvent,  the  greater  part  of  the  resorcinol  is  dissolved,  and 
hydrogen  bromide  is  given  oif,  the  liquid  is  quickly  filtered,  and  the 
filtrate  sets  after  a  time  to  a  crystalline  mass.  When  purified  by 
recrystallisation  from  water,  dibromoresorcinol  forms  long,  white 
needles,  melts  at  110 — 112°,  and  sublimes  without  decomposition. 
The  air-dried  crystals  contain  one  mol.  H2O.  Dibromoresorcinol 
is  sparingly  soluble  in  cold  water,  readily  in  hot  water,  alcohol, 
and  ether ;  with  ferric  chloride,  the  aqueous  solution  gives  a  pure 
blue   coloration,   which,    after  a  time,   gives  place   to  a   dark   pre- 
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cipitate ;  with,  neutral  and  basic  lead  acetate,  it  gives  a  white  pre- 
cipitate ;  with  bleaching  powder,  a  violet  coloration,  which,  changes 
first  to  red  and  then  to  gold.  Bromine- water  throws  down  a  pre- 
cipitate of  tribromoresorcinol.  It  is  soluble  in  alkalis,  and  is  repre- 
cipitated  on  adding  an  acid  to  the  solution.  In  other  respects,  it 
resembles  the  monobromoresorcinol  in  behaviour. 

This  dibromoresorcinol  differs  from  a-dibromoresorcinol  prepared 
by  Hofmann  from  eosin  (this  Jo  urn.,  1875,  571),  and  also  from 
^-dibromoresorcinol  previously  described  by  the  author  (loc.  cit.), 
both  in  its  higher  melting  point,  its  reaction  with  ferric  chloride,  and 
also  its  readier  solubility  in  water.  From  experiments  made  with 
a-  and  /3- dibromoresorcinol,  the  author  concludes  that  they  are 
identical.  G.  H.  M. 

Action  of  Chlorine  and  Bromine  on  Pyrogallol.  By  A. 
Hantzsch  and  K.  Schniter  {Ber.,  20,  2033 — 2040). — When  chlorine 
is  passed  into  an  aqueous  or  alkaline  solution  of  pyrogallol,  and  the 
product  after  removal  of  the  excess  of  chlorine  by  a  current  of  air  is 
treated  with  ether,  an  oil  is  obtained  which  contains  chlorine,  is  acid 
in  reaction,  and  is  soluble  in  water.  It  cannot  be  distilled  unchanged, 
and  is  readily  reduced  to  pyrogallol  by  the  action  of  zinc  and  sulphuric 
acid.  Leucogallol,  obtained  by  Stenhouse  and  Groves  (this  Journ., 
1875,  704),  by  chlorinating  pyrogallol  in  acetic  acid  solution,  has 
the  formula  CisHeCliaOia  +  2H2O  originally  ascribed  to  it,  and  yields 
trichloropijrogallol,  C6H3CI3O3  +  311^0,  when  dissolved  in  water  and 
treated  with  zinc-dust  in  small  portions  at  a  time,  rise  of  temperature 
being  avoided.  Trichloropyrogallol  crystallises  in  long,  white  needles, 
and  melts  at  75°,  whilst  the  anhydrous  substance  melts  at  about  185° 
with  decomposition.  It  is  very  readily  soluble  in  alcohol,  ether,  and 
chloroform,  soluble  in  hot  water,  and  dissolves  in  ammonia  with  a 
bright  yellow  colour.  The  aqueous  solution  gives  insoluble  pre- 
cipitates of  varying  colours  with  most  metallic  salts,  and  ammoniacal 
silver  nitrate  yields  with  it  a  mirror  of  silver.  The  harium  salt, 
(C6Cl303)2Ba3  +  6H2O,  forms  indistinct  crystals ;  the  copper  salt, 
(C6Cl303)2Cu3  +  GHaO,  is  an  amorphous  green  powder.  The  acetyl- 
derivative,  C6CI3O3AC3,  crystallises  in  slender  needles,  melts  at  122", 
is  soluble  in  alcohol,  ether,  and  benzene,  insoluble  in  water,  and  is 
very  stable  towards  sulphuric  and  nitric  acids.  Leucogallol,  on  account 
of  the  ease  with  which  it  is  reduced,  cannot  be  regarded  as  a  derivative 
of  a  hydrocarbon,  CisHig,  and  is  most  probably  formed  of  three 
benzene  molecules  united  by  oxygen-atoms.  With  hydroxylamine 
hydrochloride,  it  yields  a  nitrogenous  compound  which  gives  Lieber- 
mann's  reaction,  and  also  reacts  with  phenylhydrazine  acetate,  but 
owing  to  their  great  instability  neither  compound  has  been  obtained 
pure. 

Mairogallol  (loc.  cit.),  although  it  differs  from  leucogallol  by  reason 
of  its  insolubility  in  water  and  greater  stability,  yields  trichlor- 
pyrogallol  under  similar  conditions. 

Xanthogallol  (Stenhouse,  this  Journ.,  1875,  1)  is  neither  reduced 
by  sodium  amalgam  nor  by  zinc  and  sulphuric  acid,  but  yields 
trihydroxyxayithogalloly  Ci8H4Brii06(OH)3,   when   treated   with    dilute 
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aqueous  soda.  The  barium  salt  has  the  formula  (Ci8H4Brii09)2Ba3; 
the  ace/?/?-derivative,  CisHiBriiOgAcs,  crystallises  in  nacreous  scales, 
and  is  soluble  in  all  ordinary  solvents,  water  excepted.  Both  xan- 
thogallol  and  the  trihydroxy-derivative  yield  compounds  with  phenyl- 
hydrazine  acetate. 

The  second  portion  of  the  paper  is  devoted  to  a  discussion  of  the 
probable  constitution  of  these  pyrogallol-derivatives,  and  in  conclu- 
sion the  authors  state  that  the  product  obtained  by  Stenhouse  on 
brominating  bromanilic  acid,  and  to  which  the  formula  CeHBrnO  was 
ascribed,  is  perbro mace  tone.  W.  P.  W. 

Anilic  Acids.  By  S.  Salzmann  (Ber.,  20, 1997— 1999).— Hantzsch 
showed  (this  vol.,  p.  719)  that  the  acid  formed  by  the  bromination  of 
quinonedihydroxyparadicarboxylic  acid,  which  contains  both  bromine- 
atoms  in  the  para-position,  is  identical  with  ordinary  bromanilic  acid. 
By  heating  symmetrical  tribromophenol  with  fuming  sulphuric  acid 
at  100 — 115°,  the  third  possible  bromanilic  acid  is  obtained  in  which 
the  bromine  has  the  meta-position ;  this  also  seems  to  be  identical 
with  ordinary  bromanilic  acid.  Bromanil  is  also  formed  in  the  reac- 
tion. The  author  considers  that  the  chemical  identity  of  the  three 
acids  is  not  established,  and  refers  to  a-  and  /3-thiophencarboxylic 
acids  as  examples  of  compounds  possessing  the  same  physical  pro- 
perties. N.  H.  M. 

Nitranilic  Acid  from  Chloranil.  By  J.  U.  N"ef  (Ber.,  20, 2027— 
2081). — When  a  hot  solution  of  chloranil  in  acetone  is  gradually  added 
to  a  concentrated  aqueous  solution  of  potassium  or  sodium  nitrite  heated 
at  80 — 90°,  a  dark  reddish-brown  coloration  is  at  first  produced,  and 
after  a  short  time  a  dark-yellow  crystalline  separation  of  the  corre- 
sponding salt  of  nitranilic  acid  is  obtained  (Abstr.,  1883,  465).  The 
potassium  salt  forms  microscopic  crystals,  which  are  probably  mono- 
clinic,  and  show  feeble  dichroism ;  the  sodium  salt  forms  character- 
istic dark-red  monoclinic  octahedra,  a  :  b  :  c  =  0'9463  :  1  :  0*98489 ; 
/^  =  87°  5',  and  is  strongly  dichroic.  All  attempts  to  isolate  the 
reddish-brown  intermediate  product  have  failed. 

The  action  of  a  concentrated  aqueous  solution  of  potassium  cyanide 
on  chloranil  dissolved  in  acetone  results  in  the  formation  of  several 
products,  of  which  one  crystallises  well  from  acetic  acid,  and  seems  to 
have  the  formula  C6(OH)2Cl2(CN)2.  W.  P.  W. 

Cholesterin.  By  B.  Rayman  (Bull.  Soc.  Chim.,  47,  898—901).— 
The  analogy  of  cholesterin  to  camphor  is  confirmed  by  the  absence  of 
any  action  when  it  is  treated  with  hydroxylamine.  The  author  failed 
in  his  attempts  to  prepare  a  sodium  cholesterate,  as  also  to  prepare 
the  cholesterin  ether,  (C26H43)20.  On  heating  cholesterin  with  acetic 
anhydride  in  a  reflux  apparatus,  and  cooling,  cholesterin  acetate  sepa- 
rates in  flocks  ;  on  crystallisation  from  benzene,  it  forms  groups  of 
needles  which  melt  at  113°  and  decompose  at  a  somewhat  higher  tem- 
perature, losing  acetic  acid ;  water  acts  on  it  in  a  similar  manner. 

Cholesteryl  chloride  may  be  prepared  by  heating  cholesterin  with 
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phosphoric  chloride  ;  it  forms  small  scales  and  melts  at  96°.     On  slowly 
evaporating  the  ethereal  solution,  it  exhibits  a  fine  violet  fluorescence. 

Gholesteryl  chloride  dibromide,  C26H43ClBr2,  maj  be  prepared  by 
gradually  adding  bromine  to  an  ethereal  solution  of  cholesteryl 
chloride,  when  it  is  precipitated  as  a  heavy  v^hite  powder  ;  it  is  insoluble 
in  ether  but  soluble  in  most  other  solvents,  and  crystallises  from  its 
solution  in  carbon  bisulphide  in  large,  colourless  crystals  ;  it  melts  at 
128°  and  is  decomposed  when  heated  to  158°.  By  digestion  with 
sodium  ethoxide  or  isobutoxide,  or  with  a  solution  of  potassium 
hydroxide,  the  bromine  is  removed  and  cholesteryl  chloride  regene- 
rated. 

By  the  action  of  potassium  chlorate  and  hydrochloric  acid  on 
cholesterin  an  amorphous  substance  which  appears  to  have  the  com- 
position C26H41CI2O3  is  formed.  The  reduction  of  nitro-derivatives  of 
cholesterin  by  zinc  pow^der  has  not  yielded  any  satisfactory  results. 

A.  P. 

Combination  of  Aniline  with.  Chromic  Acid.  By  0.  Girard 
and  L.  L'Hote  (Gompt.  rend.,  104,  1725—1727). — When  aniline  is 
mixed  with  free  chromic  acid,  oxidation  takes  place  and  no  chromate 
is  obtained.  If,  however,  equal  volumes  of  well-cooled  saturated 
solutions  of  potassium  dichromate  and  aniline  hydrochloride  are  mixed 
together,  a  yellow  crystalline  precipitate  is  formed  which  must  be 
immediately  separated  and  drained  by  means  of  a  filter- pump,  then 
washed  with  small  quantities  of  cold  water,  and  dried  on  a  porous 
plate  over  sulphuric  acid  in  a  vacuum.  Sodium  and  ammonium 
dichromates  give  similar  results. 

The  crystals  are  yellow  monoclinic  prisms  which  act  strongly  on 
polarised  light  and  have  a  bright  green  lustre.  They  have  the  compo- 
sition 2NH2Ph,H2Cr207,  are  slightly  soluble  in  cold  water,  and  are 
decomposed  by  boiling  water.  When  moist,  they  decompose  on 
exposure  to  air  and  light,  but  remain  unaltered  if  dry.  They  are 
very  slightly  soluble  in  alcohol,  which  they  gradually  convert  into 
aldehyde.  The  compound  decomposes  when  heated  to  a  moderate 
temperature,  and  it  burns  with  formation  of  chromic  oxide  when 
ignited  or  struck  on  an  anvil.  It  takes  fire  in  contact  with  fuming 
nitric  acid,  and  if  moistened  with  concentrated  sulphuric  acid  it  burns 
like  pyrop boric  copper.  When  mixed  with  alkalis  and  agitated  with 
ether  or  benzene,  it  gives  up  aniline.  When  treated  with  water, 
it  yields  violet  colouring  matters  similar  to  mauve.  C.  H.  B. 

Phenylparatoluidine.  By  A.  Bonna  {Annalen,  239,  55 — 64). — 
Fhenylparatoluidme  melts  at  85 — 86°  and  boils  at  317 — 318°  (thermo- 
meter immersed  in  vapour).  The  nitroso-compound,  NPh(CiH7)*N0,  is 
deposited  from  alcohol  in  yellow  needles,  soluble  in  ether  and 
benzene.  It  melts  at  82°.  On  the  addition  of  bromine  to  the 
alcoholic  solution,  nitrosobromophenyitoluidine,  CiaHnBrN20,  is  de- 
posited. On  recrystallisation  from  ether  or  chloroform,  it  forms  yellow 
needles  melting  at  166°.  The  acetic  derivative  is  formed  when  acetic 
chloride  is  added  to  a  solution  of  phenyltoluidine  in  benzene,  and 
also  by  the  action  of  acetic  anhydride  on  phenyltoluidine  at  200°. 
The  acetic  derivative  melts  at  51°,  and  is  freely  soluble  in  alcohol  and 
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ether.  On  exposure  to  bromine-vapour,  a  monobromo-compound, 
CisHiiBrNAc,  is  obtained.  This  substance  crystallises  in  plates  and 
melts  at  72°.  When  phenylparatoluidine  is  exposed  to  the  action  of 
bromine-vapour  at  the  ordinary  temperature,  the  base  unites  directly 
with  bromine,  forming  the  compound  Ci3Hi3NBr4.  This  substance 
melts  at  135°,  and  dissolves  in  ether,  benzene,  and  chloroform. 

TetrahromopJienylparatoluidine,  Ci3H9Br4N,  is  deposited  on  mixing 
an  alcoholic  solution  of  phenyltoluidine  with  the  theoretical  quantity 
of  bromine  diluted  with  glacial  acetic  acid  ;  it  melts  at  156".  By  the 
action  of  excess  of  bromine  at  280°  and  310°,  compounds  containing 
7  and  11  bromine-atoms  are  obtained:  CmHeBrvN  melts  at  185°, 
and  Ci3H2BrnI^  melts  at  296°.  A  compound  of  the  composition 
Ci3HeBr7lS'  is  formed  by  the  action  of  bromine- vapour  on  the  base 
exposed  to  bright  sunlight.  This  substance  melts  at  254°,  crystallises 
in  colourless  needles,  and  dissolves  in  ether  and  light  petroleum. 

Phenylmethylacridine,  formed  by  the  action  of  zinc  chloride  and 
benzoic  acid  on  phenylparatoluidine  at  260°,  is  a  white  crystalline 
substance  soluble  in  alcohol,  benzene,  and  ether  with  greenish-blue 
fluorescence.  It  melts  at  135 — 136''.  The  hydrochloride  forms  yellow 
needles,  freely  soluble  in  alcohol  and  water.  On  the  addition  of 
sodium  sulphite  to  the  aqueous  solution  of  the  hydrochloride,  the 
sulphite,  (C2oHi5N)2S03H2,  is  deposited  as  an  orange  precipitate.  The 
red-coloured  needles  of  the  picrate,  C20H15N  -f  C6H2(N02)30H,  dis- 
solve in  warm  alcohol.  The  hydriodide,  C20H15NHI,  is  precipitated  on 
the  addition  of  potassium  iodide  to  a  solution  of  the  hydrochloride. 
On  oxidation  with  dichromate  mixture  phenylmethylacridine  yields  a 

CPk 
monocarboxylic  acid,  C6H4<^  |        ^CeHa'COOH.     The  acid  melts  with 

partial  decomposition  between  252°  and  255°.  The  silver  salt, 
C2oHi2N02Ag,  and  the  barium  salt,  (C2oHi2N02)2Ba,  are  crystalline. 

Dimethylacridine  is  formed  by  the  action  of  zinc  chloride  and 
glacial  acetic  acid  on  phenylparatoluidine  at  220'^.  It  melts  at  122 — 
123°,  dissolves  freely  in  alcohol  and  benzene,  and  forms  yellow  needles 
or  prisms.  The  hydrochloride,  hydriodide,  and  picrate  are  crystalline 
salts  soluble  in  alcohol.     The  hydrochloride  also  dissolves  in  water. 

W.  C.  W. 

Cyananiline,  Cyanphenylhydrazine,  and  Analogous  Com- 
pounds. By  A.  Senf  {J.pr.  Chem.  [2],  35,  513 — 541).— Cyananiline  is 
prepared  by  passing  cyanogen  through  a  solution  of  10  grams  of  aniline 
in  30  grams  of  absolute  alcohol  mixed  with  60  grams  of  water.  The 
crystals  thus  obtained  are  treated  with  dilute  sulphuric  acid  to  dissolve 
the  cyananiline,  which  is  subsequently  precipitated  by  ammonia.  A 
red  crystalline  substance  remains  undissolved  in  the  acid.  Cyananiline 
is  also  formed  by  heating  oximidoether,  OEt-C(NH)-C(NH)-OEt, 
(Pinner  and  Klein,  Abstr.,  1879,  46),  with  aniline.  This  reaction 
shows  the  correctness  of  the  constitution  NHPh-C(NH)-C(NH)-NHPh 
for  cyananiline.  Dry  nitrous  anhydride  converts  cyananiline  sus- 
pended in  absolute  ether  into  the  nitrate  ;  this  decomposes  violently 
when  melted,  yielding  phenylcarbylamine.  When  a  solution  of  cyan- 
aniline in  acetic  acid  and  water  is  treated  with  nitrous  acid,  phenyl- 
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carbylamine,  oxanilide,  and  a-dinitroplienol  are  obtained  ;  the  latter  is 
formed  by  the  action  of  nitrous  acid  on  oxanilide.  Sodium  amalgam 
reduces  cyananiline  to  ammonia,  aniline,  and  formic  acid.  When 
bromine  is  added  to  a  solution  of  cjananiline  in  chloroform  at  C,  the 
compound  Co(]^rH)2(N'H'C6H4Br)2,HBr,Br2  separates  ;  the  latter  dis- 
solves readily  in  water ;  when  distilled  with  steam,  tribromaniline  is 
formed  ;  if  ammonia  is  added  to  the  solution  of  the  bromine-com- 
pound in  dilute  sulphuric  acid,  the  compound  CuHi2N4Br2  is  formed. 
This  crystallises  from  benzene  in  white  plates.  Paradibromocyan- 
aniline,  C2(]S"H)2(C6H4Br'NH)2,  is  obtained  by  boiling  a  solution  of 
cyananiline  in  glacial  acetic  acid  with  bromine.  The  crystalline 
product  is  dissolved  in  water  and  precipitated  with  ammonia.  It  is 
also  formed  when  parabromaniline  is  treated  with  cyanogen.  Phthalic 
anhydride  acts  on  cyananiline  at  150°,  yielding  phthalanile. 

Cyanxylidej  C2(N'H)2(]SiH'C6H3Me2)2,  is  a  yellow  substance  soluble  in 
alcohol. 

No  additive  products  of  cyanogen  with  methylaniline  and  diphenyl- 
amine  could  be  obtained. 

Gyanmetmiitr aniline,  C2(NH)2(NH'C6H4-N02)2,  prepared  by  the 
action  of  cyanogen  on  metanitraniline,  is  a  brown  substance,  soluble 
in  alcohol. 

Gyanphenylhydrazi7ie,  CuHieNe,  is  prepared  by  passing  cyanogen 
through  an  alcoholic  solution  of  pure  phenylhydrazine  until  the  solu- 
tion begins  to  become  opaque ;  the  whole  is  left  for  12  hours.  It 
melts  at  225°,  and  dissolves  sparingly  in  alcohol.  It  can  also  be 
obtained  from  cyananiline  and  phenylhydrazine. 

When  a  solution  of  cyananiline  in  chloroform  is  boiled  with  phenyl- 
hydrazine,  and  the  product  is  left  for  24  hours,  the  compound 
CllCl(CuHi5N6)'N2H2Ph,2HCl  is  formed.  This  crystallises  in  yellow 
matted  needles  melting  at  200 — 212°;  it  is  readily  soluble  in  cold 
water  and  alcohol,  insoluble  in  ether,  benzene,  and  chloroform. 

Cyanogen  has  no  action  on  diphenylhydrazine,  the  constitution  of 
cyanphenylhydrazine  is  therefore  C2(NH)i.(NH2  !  NPh)2. 

Cyanjj/ienylhydrazine  hydrochloride  is  prepared  by  passing  dry 
hydrogen  chloride  through  a  solution  of  the  base  in  absolute  alcohol ; 
it  is  very  unstable  and  decomposes  in  moist  air.  It  dissolves  very 
readily  in  alcohol. 

When  cyanphenylhydrazine  is  w^armed  with  dilate  hydrochloric 
acid,  and  the  product  treated  with  ammonia,  the  compound 

NPh :  NH2-C0-C(NH)-NH, :  NPh 

is  obtained.  The  latter  crystallises  in  greyish-white  plates  melting 
at  180°  ;  it  dissolves  very  readily  in  alcohol  and  ether,  very  sparingly 
in  boiling  benzene  and  chloroform.  The  hydrochloride  is  a  yellow 
substance  melting  at  about  120°. 

Cyanphenylhydrazine  is  decomposed  by  dilute  hydrochloric  acid 
at  160°  into  phenylhydrazine  hydrochloride,  ammonium  chloride, 
carbonic  anhydride,  and  carbon  oxide.  N.  H.  M. 

Hexa-derivatives  of  Benzene.  By  R.  Nietzki  {Ber.,  20,  2114 
— 2118). — A  better  method   for   nitrating   diacetylmetaphenylenedi- 
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amine  than  that  previously  described  (this  vol.,  p.  4i?Q)  is  to  mix 
one-fifth  its  weight  of  carbamide  nitrate  with  the  base,  and  to  gradu- 
ally add  the  mixture  to  six  times  its  volume  of  pure  nitric  acid  cooled 
to  — 2°  ;  ordinary  fuming  nitric  acid  (sp.  gr.  =  1'52)  cannot  be  sub- 
stituted for  the  pure  acid,  since  the  mononitro-derivative  is  the  sole 
product  of  its  action  even  at  20°. 

The  nitrate  of  diimidodiamidobenzene,  (]S'H)2C6H2(NH2)>,2HN'03,  is 
obtained  by  treating  a  solution  of  tetramidobenzene  (1  part)  in  water 
(15  parts)  with  ordinary  nitric  acid  (2  parts)  and  afterwards  with  an 
excess  of  ferric  chloride.  It  crystallises  in  small,  green  needles,  and 
when  gradually  added  to  an  excess  of  sulphuric  acid  cooled  to  10° 
dissolves  with  a  reddish- violet  colour  rapidly  changing  to  a  brownish- 
yellow,  and  on  the  addition  of  ice  dinitrodiamidoquinone,  C6H4N4O6, 
crystallises  from  the  solution  in  stellate  groups  of  dark-yellow  needles. 
This  compound  is  practically  insoluble  in  all  ordinary  solvents,  and  is 
a  feeble  base  yielding  salts  readily  decomposed  by  water.  Dinitro- 
diamidoquinone yields  potassium  nitranilate  when  heated  with  dilute 
aqueous  potash,  and  nitramidotetrahydroxybenzene  on  treatment  with 
acid  stannous  chloride,  whilst  its  solution  in  strongly  acid  stannous 
chloride  gives  on  saturation  with  hydrogen  chloride  the  hydrochloride 
of  a  new  base  crystallising  in  colourless  scales,  and  having  the  compo- 
sition C6HUN4CI4.  On  the  reduction  of  dinitrodiamidoquinone,  the 
tetrahydrocbloride  of  tetramidodihydroxybenzene  or  tetramidoquinol 
is  obtained.  In  its  properties,  this  base  shows  much  similarity  to  di- 
amidotetrahydroxybenzene  (Abstr.,  1885,  779),  thus  it  is  converted  by 
oxidising  agents  into  compounds  containing  less  hydrogen,  and  when 
boiled  in  alkaline  solution  with  manganese  dioxide  yields  croconic 
acid.  The  sulphate  is  sparingly  soluble  in  water,  and  the  base  on 
exposure  to  the  air  rapidly  assumes  a  violet  colour.  W.  P.  W. 

Action  of  Aromatic  Diamines  on  Sugars.  By  P.  Gtriess  and 
G.  Harrow  (Ber.,  20,  2205—2213;  compare  this  vol.,  p.  475).— 
Digluco-orthodtainidobenzene,  C6H4(ISr  '.  C6Hi205)2  +  2H2O,  is  obtained 
when  aqueous  solutions  of  dextrose  (2  mols.)  and  orthodiamidoben- 
zene  (1  mol.)  are  mixed  in  the  absence  of  acids.  It  crystallises  in 
slender,  white  needles,  has  a  bitter  taste,  carbonises  when  heated,  and 
is  readily  soluble  in  cold  water,  nearly  insoluble  in  strong  spirit  and 
in  ether.  Its  aqueous  solution  is  stronglj'-  laevorotatory,  reduces 
Fehling's  solution,  and  gives  an  intense  yellowish-red  coloration  with 
ferric  chloride.  When  heated  with  alkalis  and  mineral  acids,  it  is 
decomposed  seemingly  without  a  preliminary  resolution  into  its  com- 
ponents. 

Anhydrogluco-orthodiamidibenzene, 

C6H4<^i^^>C-[CH(OH)]3-CH2-OH  +  2H2O, 

is  formed,  together  with  gluco-orthodiamidobenzene,  by  the  action  of 
dextrose  on  diamidobenzene  in  presence  of  acids,  and  separates  first  on 
crystallisation.  It  forms  lustrous,  white  needles,  has  a  bitter  taste, 
reduces  Fehling's  solution,  dissolves  readily  in  boiling  alcohol  or  water, 
but  crystallises    out  almost   entirely  on  cooling,  and  is  insoluble  in 
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ether.  It  shows  very  feeble  basic  properties,  and  is  decomposed  when 
boiled  with  acids  or  alkalis,  with  formation  of  an  insoluble,  red,  basic 
compound. 

Gluco-orthodiamidohe7izene, 

C6H4<^g>CH-CO-[CH(OH)]3-CH-OH, 

forms  small,  white  plates  of  slightly  bitter  taste,  moderately  soluble 
in  cold  water  and  alcohol,  nearly  absolutely  insoluble  in  ether.  It  has 
strongly  pronounced  basic  properties ;  the  hydrochloride  crystallises 
in  plates,  and  is  very  readily  soluble  in  water.  It  is  not  decomposed 
by  acids  or  alkalis,  and  does  not  reduce  Fehling's  solution. 

The  action  of  orthotoluylenediamine  on  dextrose  has  been  described 
by  Hinsberg  (this  vol.,  p.  476).  The  authors  had  independently  ob- 
tained the  same  results,   but  have  further  prepared  glucometapara- 

NH 

diamidotoluene,  C6H3Me<]iv^TT!>'C6Hio05,  crystallising  in  small,  white 

nodules  moderately  soluble  in  water. 
Gluco-(^-diamidobenzoic  acid, 

C6Hio05<^^>C6H3-COOH  [NR  :  ITH  :  COOH  =  3:2:1], 

prepared  by  mixing  boiling  aqueous  solutions  of  dextrose  and 
7-diamidobenzoic  acid,  crystallises  is  small,  longish  three-  to  six-sided 
plates,  has  scarcely  any  taste,  melts  with  decomposition  when  heated, 
and  has  a  feeble  acid  reaction.  It  is  sparingly  soluble  in  hot  water, 
insoluble  in  alcohol  and  ether,  and  is  not  decomposed  by  boiling  with 
hydrochloric  acid  or  with  baryta- water.  The  hydrochloride  crystal- 
lises in  indistinct  white  plates.  The  barium  salt  is  obtained  as  a  snow- 
white  powder.     Both  acid  and  alkaline  solutions  are  dextrorotatory. 

MaZto-^-diamidohenzoic  acid,  Ci2ll2oOio<-[^^-rT^C6H3*COOH,  obtained 

by  the  action  of  7-diamidobenzoic  acid  on  maltose,  crystallises  in 
short,  white  microscopic  needles,  moderately  soluble  in  hot  water, 
sparingly  in  cold,  and  insoluble  in  alcohol  and  ether.  Its  barium  salt 
is  described.  A.  J.  G. 

Action  of  Aniline  Hydrochloride  on  Ethylene  Cyanide. 
By  R.  Blochmakn  {Ber.,  20,  1856— 1861).— When  a  mixture  of 
aniline  hydrochloride  .and  ethylene  cyanide  is  melted,  reaction  takes 
place,  and  the  temperature  of  the  mass  rises  to  above  200°,  much 
charring  taking  place.    The  compound  formed  is  diphenylsuccinimidine 

hydrochloride,  C2Hi<]p.Lp, />-NPh,HCI.  If  excess  of  aniline  hydro- 
chloride is  used,  the  temperature  does  not  rise  so  high,  charring  does 
not  occur,  and  a  better  yield  is  obtained.  The  hydrochloride  crystal- 
lises in  glistening  needles,  and  is  soluble  in  boiling  water  and  alcohol, 
but  in  each  case  with  partial  decomposition.  The  platinochloride, 
(Ci6Hi5N3)2,H2PtCl6,  is  orange  coloured  and  crystalline.  The  free  base 
forms  pale-green  crystals  insoluble  in  water,  soluble  in  alcohol.  The 
hydrobrornide,  kydriodide,  sulphatef  and  nitrate  crystallise  in  needles. 
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When  the  hjdrocMoride  is  boiled  with  water,  it  is  decomposed  into 

CO 
succinanil,  C2H4<fp^^NPh,  aniline,  and  ammonium  chloride.    With 

boiling  alcohol,  hydrogen  ethyl  phenylsuccinimidafe, 

NPh  :  C(0H)-aH4'C(0Et)  :  NH, 

aniline,  ammonium  chloride,  and  seemingly  small  quantities  of  ethyl- 
aniline  are  formed. 

Diphenylsuccinimidine  unites  readily  with  methyl  iodide  to  form 
an  ammonium  base.  L.  T.  T. 

Chlorinating  by  means  of  Acetic  Chloride.  By  P.  Becker 
(Ber.,  20,  2006 — 2008). — When  azobenzene  is  heated  with  acetic 
chloride  at  160 — 170°  for  three  to  four  hours,  a  product  is  obtained 
consisting  of  paradichlorazobenzene  (Heumann,  this  Journal,  1873, 
167)  and  parachloracetanilide.  The  latter  when  recrystallised  from 
hot  water  melts  at  175'5 — 176°  (not  172*5°,  Beilstein  and  Kurbatow, 
Annalen,  182,  99).  K  H.  M. 

Orthazoxytoluene.  By  A.  L.  Guitermann  (Ber.,  20,  2016— 
2017).— The  compound  obtained  by  G.  Schultz  {Ber.,  17,  468)  by 
the  action  of  stannous  chloride  on  orthazotoluene  is  shown  to  be  orth- 
azoxytoluene, (C7H7N)20,  identical  with  the  compound  obtained  by 
Klinger  and  Pitschke  (Abstr.,  1886,  53).  When  reduced  in  acid 
solution,  orthotoluidine  (m.  p.  129°,  not  112°)  is  formed. 

N.  H.  M. 

The  Hydrazines.  By  E.  Fischer  (Annalen,  239,  248—252).— 
Phenylhydrazine  and  methylpheiiylhydrazine  are  decomposed  by  the 
prolonged  action  of  zinc-dust  and  hydrochloric  acid,  yielding  am- 
monia and  aniline  or  methylaniline  respectively. 

Acetomethylphenylliydrazine,  NMePh'NHAc,  melts  at  92 — 93°,  and 
distils  with  slight  decomposition.  It  is  soluble  in  alcohol,  benzene, 
and  in  hot  water.  Acetodimethylphenylhydrazine,  NMePh'NMeAc,  is 
prepared  by  the  action  of  methyl  iodide  on  the  product  of  the  action 
of  sodium  on  a  solution  of  acetomethylphenylhydrazine  in  xylene. 
The  new  compound  forms  colourless  crystals,  melts  at  68°,  and  distils 
without  decomposition.  It  does  not  reduce  alkaline,  copper,  or  silver 
solutions,  nor  is  it  attacked  by  alkalis.  It  is  decomposed  by  boiling 
with  hydrochloric  acid,  yielding  acetic  acid  and  monomethylaniline. 

w.  c.  w. 

Compounds  of  Phenylhydrazine  with  Acrolein,  Mesityl- 
oxide,  and  Allylbromide.  By  E.  Fischer  and  0.  Knoevenagel 
{Annaleyi,  239,  194— 206).— The  compound  CgHjoNs,  which  Fischer 
(Abstr,,  1886,  806)  obtained  by  the  action  of  phenylhydrazine  on 
acraldehyde  in  ethereal  solution,  is  phenylpyrazoline.  This  substance 
melts  at  51 — 52°,  and  boils  at  273 — 274°.  It  is  freely  soluble  in 
alcohol,  ether,  benzene,  in  hot  water,  and  also  in  strong  hydrochloric 
acid  ;  in  the  latter  case,  the  greater  part  is  re  precipitated  on  diluting 
the  acid  with  water.  The  dilute  acid  solution  exhibits  the  character- 
istic violet  or  blue  coloration  with  potassium  dichromate.  When 
bromine  acts  on  phenylpyrazoline  in  the  presence  of  chloroform,  a 
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yellow  crystalline  compound  is  formed  which  gives  off  hydrogen 
bromide  on  exposure  to  the  air.  On  recrystallisation  from  hot  alcohol, 
colourless  crystals  of  dibromophenylpyrazoline,  C9H8Br2i^2,  are  de- 
posited. This  substance  melts  with  decomposition  at  92 — 93°,  and  dis- 
solves in  hot  alcohol,  chloroform,  ether,  and  glacial  acetic  acid.  It  is 
converted  into  hromethoxyphenylpyrazoline,  CnHisNaBrO,  by  alcoholic 
potash.  The  new  compound  melts  at  65 — Q&°,  and  dissolves  in 
ether,  chloroform,  and  hot  alcohol,  and  light  petroleum.  It  is 
decomposed  by  heatingr  with  strong  hydrochloric  acid,  yielding  ethyl 
chloride  and  hromohtjdroxyphenylpyrazoline,  CgSLT^/BrO,  a  crystalline 
compound  melting  at  214°.  The  pyrazoline  compound  forms  crystal- 
line salts  with  ammonium,  sodium,  and  barium.  The  barium  salt  is 
sparingly  soluble  in  hot  water. 

Sodium  amalgam  reduces  the  aqueous  solution  of  bromohydroxy- 
phenylpyrazoline  to  Jiydroxi/pJienylpyrazoUne,  C9H8N2O,  a  crystalline 
compound  melting  at  152 — L53°.  The  compound  is  soluble  in  strong 
hydrochloric  and  acetic  acids,  in  dilute  alkalis,  and  also  in  chloroform, 
benzene,  and  hot  alcohol. 

Phenylhydrazine  unites  with  mesityl  oxide,  forming  trimethylphenyl- 
pyrazoline,  CisHigN',  an  oily  liquid,  soluble  in  ether,  alcohol,  benzene, 
chloroform,  and  in  dilute  acids.  The  acid  solutions  exhibit  the 
pyrazoline  reaction  with  potassium  dichromate.  The  platinoGliloride, 
(Ci2Hi6N2)2,H2PtCl6,  is  crystalline,  and  almost  insoluble  in  water. 

Allylplienylhydrazine,  C9H12N2,  is  formed  by  the  action  of  allyl  bro- 
mide on  phenylhydrazine  largely  diluted  with  ether.  At  the  com- 
mencement of  the  operation,  the  temperature  must  not  exceed  20°  to 
25°.  The  product  is  a  pale  oil  boiling  at  172°  under  60  mm.  pres- 
sure. It  is  soluble  in  dilute  acids,  and  reduces  Fehling's  solution. 
On  treating  the  ethereal  solution  with  yellow  mercuric  oxide,  it  is 
converted  into  azophenylallyl,  CgHioN's,  which  closely  resembles  azo- 
phenylethyl  in  its  properties.  W.  C.  W. 

HydrazinebenzenesTilphonic  Acids.  By  A.  Pfulf  {Annalen, 
239,  215 — 220). — Parahydrazinebenzenesulphonic  acid  readily  unites 
with  ketones,  aldehydes,  and  thiocarbimides,  but  is  not  attacked  by 
methyl  iodide  even  in  presence  of  alkalis.  With  nitrous  acid,  it  yields 
diazobenzenesulphonic  acid.  Acetonehydrazmehenzenesulphonic  odd 
crystallises  in  glistening  plates  which  are  sparingly  soluble  in  hot 
water.  It  does  not  reduce  alkaline  solutions  of  copper  sulphate. 
Hydrazinebenzenesulphonic  acid  dissolves  in  pyruvic  acid,  forming  a 
syrupy  liquid  which  slowly  crystallises,  and  dissolves  in  alcohol  and 
ether.  The  sodium  salt,  CgHgNaSOgNNa  +  H2O,  is  deposited  from  hot 
dilute  alcohol  in  colourless  crystals.  A  warm  solution  of  sodium 
hydrazinebenzenesulphonate  dissolves  benzaldehyde,  forming  the 
sodium  henzylidenehydrazinehenzenesulphonate,  which  is  deposited  on 
the  addition  of  alcohol.  The  calcium  salt,  Ca(Ci3HiiN2S03)2Ca  + 
4H2O,  crystallises  in  needles.  The  free  acid  is  decomposed  by  boil- 
ing water,  or  more  easily  by  dilute  acids,  yielding  benzaldehyde  and 
hydrazinebenzenesulphonic  acid.  If  phenyl  thiocarbamide  is  substi- 
tuted for  benzaldehyde,  a  sulphonic  acid  is  obtained  which  yields 
crystalline   sodium    and   calcium   salts,    (Ci3N3Hi3S203)2Ca  +  2H2O. 
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Methylphenylhydrazine  dissolves  in  strong  sulphuric  acid  (to  which 
5  per  cent,  of  sulphuric  anhydride  has  been  added),  forming  methyl- 
hydrazinehenzenesulpJionic  acid.  The  sulphonic  acid  crystallises  in 
plates,  dissolves  in  hot  water,  and  forms  condensation  products  with 
acetone,  benzaldehyde,  and  pyruvic  acid.  The  sodium  and  barium 
salts  are  soluble  in  water  and  sparingly  soluble  in  alcohol. 

W.  C.  W. 
Anilides  of  Fumaric  and  Maleic  Acids :  Phenylaspartic  Acid. 
By  R.  Anschutz  and  Q.  Wirtz  (Annalen,  239,  137 — 160). — Fumaric 
dianilide,  C2H2(CO*NHPh)o,  is  obtained  by  carefully  mixing  ethereal 
solutions  of  fumaric  chloride  and  aniline.  It  crystallises  in  white 
needles  sparingly  soluble  in  alcohol  and  glacial  acetic  acid,  and  de- 
composes at  275°  without  melting.  It  unites  directly  with  two  atoms 
of  bromine,  and  seems  to  form  the  aniline  of  ordinary  dibromo- 
succinic  acid.  The  dianilide  differs  entirely  from  the  fumaric  diani- 
lide  which  Michael  and  Wing  (Amer.  Ghem.  J.,  7,  280)  recently  state 
they  obtained  together  with  "  maleic  dianilide  "  by  the  distillation  of 
monaniline  malate.  On  repeating  this  experiment,  the  authors  find 
that  aniline  malate  is  decomposed,  yielding  maleinanil,  phenylaspart- 
anil,  and  fumaric  dianilide,  and   that  Michael    and   Wing   mistook 

maleinanil,  <^pTT  p^^NPh,  for  fumaric  dianilide,  and  the  anilide  of 

phenylaspartic  acid  for  maleic  dianilide.  The  yield  of  maleinanil  is 
increased  if  the  operation  is  conducted  under  reduced  pressure. 
Maleinanil  forms  long  yellow  needles,  freely  soluble  in  benzene,  chlo- 
roform, ether,  and  alcohol.  It  melts  at  90 — 91°,  and  boils  at  162*2° 
under  12  mm.  pressure.  (Under  similar  conditions  citraconanil  boils 
at  171*7°.)  Maleinanil  unites  with  2  atoms  of  bromine,  forming 
di6romosuccinanyl,  C4H2Br202NPh,  a  crystalline  substance  melting  at 
158 — 159°.  On  treatment  with  baryta-water  at  30 — 40°,  maleinanil 
yields  barium  fumaranilate.  Fumaranilic  acid,  C10H9NO3,  is  deposited 
from  alcohol  in  prisms  melting  at  187°.  It  is  decomposed  by  alco- 
holic potash,  forming  fumaric  acid.  A  solution  of  aniline  acid 
nialeate  decomposes  at  the  ordinary  temperature,  yielding  a  mixture 
of  maleic  and  phenylaspartic  acids.  The  presence  of  the  phenyl- 
maleamic  acid  of  Michel  and  Palmer  (Abstr.,  1886,  698)  could  not 
be  detected.  Phenylaspartic  acid,  NHPh*C2H3(COOH)2,  is  formed 
synthetically  by  boiling  an  aqueous  solution  of  monobromosuccinic 
acid  with  aniline.  The  pure  acid  is  a  white  crystalline  substance 
which  melts  at  131 — 132°  with  decomposition,  but  it  begins  to  change 
at  121°.  The  barium  salt  is  freely  soluble  in  water.  The  hydrochlo- 
ride, C2oH26N20io,HCl,  forms  monoclinic  crystals  [a  :  b  =  1'9957  :  1 ; 

Phenylasparaginanil,  NHPh*C2H3<^PQ>'NPh,  is  formed  by  boiling 

an  aqueous  solution  of  aniline  maleate,  and  also  by  heating  aniline  with 
maleic  acid,  aniline  with  maleic  anhydride,  maleinanil  with  aniline, 
and  the  aniline  hydrogen  malate.  It  forms  a  convenient  starting 
point  for  the  preparation  of  phenylaspartic  acid.  Its  properties  and 
its  preparation  from  asparagine  and  aniline  have  been  previously  de- 
scribed by  Piutti  {Gazzetta,  14,  474).  W.  C.  W. 
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Sebaceodinitranilide.  By  G.  Gehring  (Compt.  rend.,  104,  1716 
— 1717). — Diphenylsebacamide  dissolved  in  fuming  nitric  acid  or  in  a 
mixture  of  4  parts  concentrated  sulphuric  acid  with  5  parts  fuming 
nitric  acid,  yields  a  substance  which  has  not  yet  been  analysed,  but 
which  crystallises  from  water  in  white,  feathery  crystals  melting  at 
133°. 

Sebaceodinitranilide,  CioHi602(I:*J^H*C6H4']S"02)2,  crystallises  from 
water  in  slender,  white  needles ;  from  ether  in  needles,  and  often  in 
somewhat  large  prisms  with  a  square  base.  It  melts  at  116°,  and  can 
be  sublimed.  It  has  a  very  sweet  taste,  but  does  not  reduce  Fehling's 
solution.  In  order  to  prepare  this  compound,  2  grams  of  diphenyl- 
sebacamide is  dissolved  in  20  c.c.  of  nitric  acid  of  sp.  gv.  1*32,  cooled, 
and  mixed  very  slowly  with  15  c.c.  of  nitric  acid  of  sp.  gr.  152  at  15°. 
The  mixture  is  then  heated  in  sealed  tubes  at  165°  for  six  hours,  and 
the  product  poured  into  water.  The  concentration  of  the  nitric  acid 
must  be  carefully  regulated,  since,  if  too  strong,  the  diphenylsebacamide 
may  be  completely  decomposed.  The  temperature  and  time  of  heating 
have  much  less  influence  on  the  result.  C.  H.  B. 

Metaformotoluide  and  its  Derivatives.  By  S.  Niementowski 
and  M.  Obremski  (Ber.,  20,  1891 — 1895).  — Metaformotoluide, 
C6H4Me*NH'COH,  boils  with  partial  decomposition  at  about  278° 
(bar.  724  mm.),  and  is  still  liquid  at  —18°.  Attempts  to  form  a  nitro- 
derivative  were  unsuccessful,  the  formic  group  being  in  all  cases 
eliminated.  Methemjlmetaditolylamidine,  CeHiMe'N  !  CH.TNTH'CeHiMe, 
is  formed  when  formotoluide  is  maintained  at  the  boiling  point  for 
some  hours,  carbonic  anhydride  being  evolved.  It  crystallises  in 
needles  or  scales,  melts  at  123°,  and  is  soluble  in  benzene,  ether,  chlo- 
roform, and  boiling  alcohol.  The  hydrochloride,  plaimochloride,  and 
picrate  are  all  crystalline.     Dihro'inoinethe7iylmetaditolylamidine, 

C6H4Me-NBr-CHBr-NH-C6H4Me, 

formed  by  the  action  of  bromine  on  a  carbon  bisulphide  solution  of 
the  base,  crystallises  in  white  scales,  sparingly  soluble  in  chloroform 
and  glacial  acetic  acid,  insoluble  in  benzene ;  it  blackens  at  150°,  and 
melts  with  decomposition  at  262°.  L.  T.  T. 

Introduction  of  Carboxyl  into  Aromatic  Derivatives  by  the 
Action  of  Diphenylcarbamide  Chloride.  By  E.  Lellmann  and  0. 
BoNHOFFER  (_Ber.,  20,  2118 — 2126.  Compare  this  vol.,  p.  254). — 
Diphenylparatoluyla.mide,  C6H4Me*CONPh2,  is  prepared  by  acting  with 
diphenylcarbamide  chloride  on  toluene  in  the  presence  of  aluminium 
chloride.  It  crystallises  in  yellowish  prisms,  melts  at  153 — 155°,  is 
readily  soluble  in  chloroform,  benzene,  and  acetic  acid,  sparingly 
soluble  in  ether  and  light  petroleum ;  and  when  heated  with  concen- 
trated hydrochloric  acid  yields  paratoluic  acid.  Under  similar  condi- 
tions, xyloyldiijhemjlamide,  CeHaMeg-CONPhz  [CONPhg  :  Me  :  Me  = 
1  :  3  :  4],  is  obtained  from  orthoxylene.  This  crystallises  in  small, 
yellowish  prisms,  melts  at  134 — 136°,  shows  a  solubility  similar  to 
that  of  the  preceding  compound,  and  on  hydrolysis  yields  paraxylic 
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acid  (m.  p.  =  164 — 166°).  Xyloyldiphenylamide,  [CO^Phs :  Me  :  Me 
1  :  2  :  4]  is  obtained  in  like  manner  from  metaxylene,  and  crystallises 
in  yellowish  monoclinic  prisms,  a  :h  :  c  =  0*9095  :  1  :  ?  ;  ^  =  83°  2' ; 
observed,  faces  OP,  coP,  cx>P-oo,  and  a  much  curved  hemidome.  It 
melts  at  141 — 142°,  has  a  solubility  similar  to  that  of  the  foregoing 
compounds,  and  on  hydrolysis  yields  xylic  acid  (m.  p,  =  ]26°). 

Ortho-,  meta-,  and  para-nitraraines  react  with  diphenylcarbamide 
chloride  and  yield  nitrocarbamides.  Biphenylmetanitroplienylcarh- 
amide,  NOa'CeHi'NH-CONPhz,  is  formed  by  heating  metanitraniline 
(2  mols.)  with  the  chloride  (1  mol.)  at  120—125°  for  eight  hours. 
It  crystallises  in  very  slender,  bright  yellow  needles,  melts  at  1 54 — 
155°,  and  is  readily  soluble  in  alcohol,  benzene,  chloroform,  and 
acetic  acid,  sparingly  soluble  in  ether  and  light  petroleum.  Under 
similar  conditions,  dipJienylpai-aiiitrophenylcarh amide  is  prepared  from 
paranitraniline,  but  the  product  has  not  been  obtained  free  from  a 
green  colouring  matter  which  is  formed  at  the  same  time.  It  crys- 
tallises in  pale  bluish-green  tables,  melts  at  175 — 176°.  and  is  soluble  in 
alcohol,  &c.,  insoluble  in  ether  and  light  petroleum.  D ipheni/lmetanitro- 
paratolylcarbamide,  [Me  :  NO2  :  NH-CONPhg  =  1:3:  4], 'is  obtained 
in  like  manner  from  metanitroparatoluidine,  and  crystallises  in  small, 
yellow  needles  which  melt  at  138 — 139*5°,  and  are  soluble  in  chloro- 
form, benzene,  &c.  When  it  is  heated  in  alcoholic  solution  with 
stannous  chloride  and  concentrated  hydrochloric  acid  for  three  hours 
in  a  reflux  apparatus,  diplienylmetamidopar at olylcarh amide  is  formed; 
this  crystallises  from  alcohol  in  slender  pale-coloured  needles  and  melts 
at  135 — 137° ;  if,  however,  it  is  heated  to  165 — 170"  it  becomes  solid, 
and  fuses  a  second  time  between  220°  and  260°,  decomposins:  into 
diphenylamine  and  toluylenecarbamide,  melting  at  299 — 301°;  a 
compound  probably  identical  with  Sandmeyer's  hydroxymethenjl- 
toluylenediamine  (this  vol.,  p.  135). 

Phenyl  diphenylcarharnate,  PhaN-COOPh,  is  formed  when  equi- 
molecular  proportions  of  potassium  phenate  and  diphenylcarbamide 
chloride  in  alcoholic  solution  are  heated  at  100°.  It  crystallises  in 
short,  pale-yellow  prisms,  melts  at  103 — 104°,  and  is  readily  soluble  in 
chloroform,  alcohol,  ether,  benzene,  and  acetic  acid.  From  potassium 
orthonitrophenate,  under  like  conditions,  ortJionitrophe7iyl  diphemjl- 
carhamate  is  obtained ;  this  compound  separates  at  first  in  slender, 
yellow  needles  which  soon  aggregate  to  form  colourless,  monoclinic 
crystals  having  a  diamond  lustre,  a  :  b  :  c  z=  1-8221  :  1  :  1'6667 ;  y3  = 
82°  2' ;  observed  faces  coP2,  P,  coPoo,  -Poo,  OP,  |^co,  and  -P.  The 
needles  melt  at  114°,  the  prisms  at  112°,  and  the  salt  dissolves  in 
chloroform,  benzene,  &c.  On  reduction  in  alcoholic  solution  with 
stannous  chloride  and  concentrated  hydrochloric  acid,  it  yields  orth- 
amidophenyl  diphenylcar'bamate,Vh.^'COO-Cf^x''^'H.'i',  this  crystallises 
in  slender,  white  needles,  melts  at  189 — 191°,  dissolves  readily  in 
alcohol,  benzene,  and  acetic  acid,  but  sparingly  in  hot  ether,  and  when 
heated  at  190°  for  8 — 10  hours  yields  diphenylamine  and  a  compound 
crystallising  in  slender,  white  needles  melting  at  137 — 138°,  most 
probably  identical  with  Bender's  anhydro-orthamidophenyl  carbonate 
(this  vol.,  pp.  38,  245;  compare  Abstr.,  1883,  1169;  this  vol.,  pp.  135, 
477).  W.  P.  W. 
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Carbon  Thiodichloride.  By  H.  Bergreen  {Ber.,  20,  1965— 
1960). — By  acting  on  water,  ammonia,  ammonium  chloride,  sodium 
ethoxide,  sodium  phenoxide,  ethyl  acetosodacetate,  and  ethyl  sodio- 
malonate  with  carbon  thiodichloride  the  following  compounds  were 
obtained:  tetraphenyl  thiocarbamide,  CS(NPh2)2;  thiohenzophenone^ 
CSPh2;  ethyl  thiocarhonate,  CS(0Et)2;  ethyl  ohiorothiooarhonate, 
CSCl-OEt;  phenyl  thiocarhonate,  ethyl  thiocarhoxi/lacetoacetate, 
CS  :  CAc-COOEt ;  and  ethyl  thiocarhoxylmalonate,  CS  !  d(C00Et)2, 

N.  H.  M. 

Anhydro-compounds.  By  S.  Niementowski  (Ber.,  20,  1874 — 
1891). — The  author's  previous  work  on  this  subject  (Abstr.,  1886,  545) 
left  the  constitution  of  these  compounds  still  somewhat  in  doubt. 
With  the  aim  of  settling  this  question,  the  author  has  examined  the 
action  of  reducing  agents  on  aromatic  compounds  of  the  formula 

NOs-X-NB-CO-aHy  [NO2  :  NR  ^  1  :  2], 

where  the  hydrogen  of  the  acetylised  nitrogen  is  replaced  by  an  alkyl 
radicle.  Such  compounds  on  reduction  should  give  rise  to  ortho- 
amldo-  or  anhydro-compounds,  I^Ha'X-NR'CO'C^rHy,  or 

If  the  latter  were  formed,  it  would  show  at  once  that  in  the  condensa- 
tion the  oxygen-atom  of  the  acid  radicle  removed  the  two  hydrogen- 
atoms  attached  to  the  same  nitrogen-atom.  In  the  author's  experi- 
ments, anhydro-compounds  were  formed,  and  he  is  therefore  of  opinion 
that  the  anhydro-compounds  previously  described  are  analogous  in  con- 
stitution and  correspond  with  formula  II  given  in  that  paper  (loo.  cit.). 
But  besides  the  anhydro-compounds  the  author  obtained,  during 
the  reduction  of  the  above-named  substances,  a  new  class  of  oxy- 
compounds  to  which  he  ascribes  the  formula 

N^^- ^C-C.H,. 

Metanitroparamethylacetotoluide,  N02*C6H3Me-NMe*COMe,  was  pre- 
pared by  Gattermann's  reaction  (Abstr.,  1875,  975).  It  crystallises 
in  small  plates,  melts  at  64°,  and  boils  at  250 — 255°  under  270  mm. 
pressure.     When  reduced  with  tin  and  hydrochloric  aoid,  it  yields  a 

mixture   of  methylethenyldiamidotoluene,   C6H3Me<^^^r  ^CMe,    and 

oxymethylethenyldiamidotoluene,  N^- ^CMe.     The  former 

^CflHaMe-NMe'^ 
crystallises  in  white  needles,  which  are  easily  soluble  in  benzene, 
ether,  &c.,  and  in  boiling  water.  It  sublimes  at  110°,  forming  thin 
cubic  crystals,  which  melt  at  142°  ;  the  melting  point  is  lower  when 
the  substance  is  crystallised  in  the  ordinary  way.  Its  aqueous  solution 
gives  a  reddish  coloration  when  heated  with  ferric  chloride.  It  dis- 
solves in  ammonia  with  blue  fluorescence.  Concentrated  hydrochloric 
acid  does  not  decompose  it  even  at  250°.  The  hydrochloride  crystal- 
VOL.  Lii.  3  r 
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lises  with  ^  raol.  HoO  in  needles,  the  platinochlonde  in  yellow  rhombic 
plates,  melting  with  decomposition  at  234 — 244°, 

The  oxy-compound  crystallises  in  long  needles  containing  2H2O, 
which  is  given  off  at  100°.  It  is  soluble  in  boiling  water,  alcohol, 
and  chloroform,  sparingly  so  in  boiling  benzene  and  ether.  The 
anhydrous  substance  melts  at  63°.  It  is  not  decomposed  by  concen- 
trated hydi'ochloric  acid  even  at  180°,  nor  by  boiling  alcoholic  potash, 
nor  is  it  reduced  by  long-continued  boiling  with  tin  and  hydrochloric 
acid.  The  hydrochloride  forms  white,  glistening  needles  soluble  in 
water;  the  platinochloride,  jeWow  scales  melting  with  decomposition 
at  220°.  When  heated,  this  oxy-compound  melts  to  a  clear  liquid, 
and  at  a  slightly  higher  temperature  explodes,  leaving  a  thick  brownish 
liquid,  and  a  small  quantity  of  methylethenyldiamidotoluene.  When 
heated  with  zinc-dust  or  with  soda-lime,  the  decomposition  takes  place 
more  quietly,  methylethenyldiamidotoluene  being  the  chief  product. 
Boiling  acetic  anhydride  appears  to  act  in  a  similar  way,  an  aceto- 
derivative  of  the  non-oxygenated  base  being  formed.  Concentrated 
sulphuric  acid  has  no  action  on  the  oxy-compound  at  100°. 

Metanitroparethylacetotoluide  resembles  the  methyl-compound,  and 
volatilises  with  difficulty  in  a  current  of  steam.  Ethylethenyldiamido- 
toluene  (monethylanhydracetodiamidotoluene)  has  been  already  de- 
scribed by  Htibner,  Kronberg,  and  Tubbe  (Abstr.,  1882,  505).  The 
hydrochloride  forms  a  gummy  mass  ;  the  mercurochloride  crystallises 
in  needles ;  the  picrate  forms  crystals  sparingly  soluble  in  alcohol. 
The  oxy-compound  was  not  isolated,  and  if  formed  at  all  was  only 
produced  in  very  small  quantities.  When  ethenyldiamidotoluene  is 
heated  with  methyl  iodide  and  methyl  alcohol,  it  yields  methylethenyl- 
diamidotoluene methiodide,  soluble  in  alcohol  and  water,  crystallising 
in  needles,  and  melting  at  221^.  When  heated  with  strong  potash, 
the  methiodide  yields  the  corresponding  hydroxy methide.  This  am- 
monium base  crystaUises  in  thin  scales  which  soften  at  115°  and 
melt  at  135°.  It  is  a  strong  base,  is  insoluble  in  alkalis,  and  is 
not  decomposed  by  heating  with  concentrated  hydrochloric  acid. 
The  hydrochloride^  platinochloride,  and  picrate  are  all  crystalline. 
From  the  stability  of  the  base,  the  author  is  inclined  to  consider  its 

formula  to  be  C6H3Me<™®>CMe-OH. 

Tetramethyldiamidotoluene,  C6H3Me(]S"Me2)2  [Me  :  ^NMe-z  :  NMe^  = 
1:3:  4],  is  formed  when  toluylenediamine  is  heated  in  closed  tubes 
at  120 — 130°.  It  is  a  colourless,  mobile  liquid  of  strongly  basic  odour. 
It  boils  at  225*5'^  (uncorr.)  under  717  mm.  pressure.  It  is  easily  miscible 
with  the  usual  solvents,  sparingly  soluble  in  water.  The  platino- 
chloride, picrate,  and  mercurochloride  are  crystalline.  Nitrotetramethyl- 
diamidotoluene,  formed  by  the  action  of  nitrous  acid  on  the  base, 
crystallises  in  hexagonal  prisms,  is  easily  soluble  in  alcohol,  ether, 
and  benzene,  and  melts  at  63".  It  is  still  basic  in  properties.  It  is 
soluble  in  phenol,  but  sulphuric  acid  added  to  this  solution  only  causes 
a  slight  lilac  coloration,  showing  that  no  nitroso-group  is  present. 

L.  T.  T. 

Nitrosalicylaldehydes.  By  W.  v.  Miller  {_Ber.,  20, 1927—1931). 
Mazzara  has  (this  Journal,  1877,  i,  597)  described  an  «-  and  a  yS-nitro- 
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salicaldehyde.  The  a-aldehyde  (true  m.  p.  109°)  when  oxidised  in 
acetic  solution  with  chromic  acid  gives  1:2:3  nitrosalicylic  acid, 
and  is  therefore  l.'Z.S  nitro salicaldehyde,  [COH  :  OH  :  NO2  =  1:2:3]. 
The  /3-aldehyde  (true  m.  p.  126°)  when  similarly  treated  gives 
1:2:5  nitrosalicylic  acid,  and  is  therefore  1:2:5  nitrosalicylalde- 
hyde.  L.  T.  T. 

NitrocoumaraldehycLes.  By  W.  v.  Miller  and  F.  Kinkelin 
(Ber.,  20,  1931— 1934).— Tiemann  and  Kees  described  (Abstr., 
1885,  1073)  orthocoumaraldehyde,  but  were  unable  to  obtain  it  by 
the  condensation  of  salicylic  and  acetic  aldehydes.  The  authors  find 
that  the  introduction  of  a  nitro-group  into  salicaldehyde  renders  the 
condensation  possible. 

1:2:5  Nitrocoum-araldehyde,  [CaHa'COH  :  OH  :  NO2  =1:2:5], 
was  obtained  by  dissolving  100  grams  of  the  sodium  salt  of  1:2:5 
nitrosalicylaldehyde  (preceding  Abstract)  in  2 J  litres  of  water,  and 
adding  60  grams  acetaldehyde,  and  150  grams  of  10  per  cent,  alco- 
holic potash.  It  is  soluble  in  alcohol  and  acetic  acid,  very  sparingly 
so  in  boiling  water ;  it  crystallises  in  yellow  needles,  and  melts  with 
decomposition  at  200°.  The  pJienylhydrazide  crystallises  in  oran^-e 
scales  melting  at  235° ;  the  sodium-derivative  forms  red  plates  easily 
soluble  in  water. 

1:2:3  Nitror-oumar aldehyde,  from  1:2:3  nitrosalicaldehyde, 
crystallises  in  glistening  yellow  needles,  melts  at  133°,  and  is  easily 
soluble  in  alcohol  and  acetic  acid,  sparingly  so  in  ether  and  boiling 
water.  Its  phenylhydrazide  crystallises  in  red  scales,  and  melts  at 
157°.  L.  T.  T. 

Nitrosalicylaldehyde  and  Nitrocoumarin.  By  C.  Taege  (Ber., 
20,  2109 — 2110). — A  summary  of  the  author's  inaugural  dissertation, 
which  was  published  previously  to  the  appearance  of  v.  Miller's  paper 
(preceding  Abstract).  Salicylaldehyde,  when  nitrated  either  with 
fuming  nitric  acid  in  a  freezing  mixture,  or  by  boiling  with  dilute 
nitric  acid,  yields  nitrosalicylic  acid  and  two  isomeric  nitrosalicyl- 
aldehydes.  The  latter  can  be  separated  by  means  of  their  barium- deriva- 
tives, since  on  treatment  witli  barium  hydroxide  the  aldehyde  melting 
at  107°  crystallises  first  in  orange  crystals  with  2  mols.  H2O,  and  that 
melting  at  125°  forms  yellow  spangles  with  3  or  6  mols.  H2O,  and 
separates  from  the  second  crystallisation.  The  sodium  hydrogen 
sulphite  compound  of  the  former  does  not  crystallise,  that  of  the 
latter  is  solid,  whilst  the  phenylhydrazides  melt  at  165°  and  186° 
respectively. 

The  nitrocoumarin  obtained  by  direct  nitration  with  fuming  nitric 
acid  melts  at  183°,  and  the  corresponding  a??i?d!o-derivative  formed  by 
reduction  with  ferrous  sulphate  melts  at  161°;  on  oxidation  with 
potassium  permanganate  in  alkaline  solution,  it  yields  nitrosalicylic 
acid,  [COOH  :  OH  :  NO2  =  1  :  2  :  5]  (m.  p.  =  228°).  A  dihromo- 
nitrocoumarin,  melting  at  271°,  is  formed  by  the  prolonged  action  of 
bromine- vapour. 

When  nitrosalicylaldehyde  (m.  p.  125°)  is  boiled  with  acetic  anhy- 
dride and  sodium  acetate,  nitrocoumarin  melting  at  183°  and  iden- 
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tical  with  the  preceding'  derivative  is  obtained  ;  if,  however,  a  lower 
temperature  is  employed  in  the  reaction,  an  acetyl- derivative  of  nitro- 
sallcylaldehyde  results ;  this  melts  at  112°,  and  loses  its  acetyl- 
group  on  boiling  with  water.  Under  similar  conditions,  nitrosalicyl- 
aldehyde  (m.  p.  =  107°)  yields  a  compound,  probably  a  nitrocoumarin, 
from  which  a  nitrosalicylie  acid  (m.  p.  =  145°)  was  obtained  on 
oxidation,  and  at  a  lower  temperature  forms  an  acetyl- d eri vative ; 
this  melts  at  110'',  and  is  also  decomposed  into  nitrosalicylaldehyde 
on  boiling  with  water.  W.  P.  W. 

Isophthaldehyde,  By  Y.  Meter  (Ber.,  20,  2005).  — Iso- 
phthaldehyde,  CeH602,  crystallises  in  long  needles  melting  at  89 — 90°, 
has  a  very  slightly  aromatic  odour,  and  reduces  silver  solution  with 
difficulty ;  it  can  be  distilled  in  small  quantities  without  decomposi* 
tion.  The  oxime  crystallises  from  hot  water  in  needles,  which  melt 
at  180*".  When  the  latter  is  left  in  contact  with  twice  its  weight  of 
acetic  chloride  for  12  hours,  dicyanobenzene  is  formed  (compare  this 
vol.,  p.  482).  N.  H.  M. 

Benzoylaldehyde.  By  L.  Clatsen  and  L.  Fischer  (Ber.,  20,  2191 
— 2193). — Benzoijlaldehyde,  CHaBz'COH,  is  obtained  as  a  sodium- 
compound  when  a  mixture  of  acetophenone  and  ethyl  formate  in 
molecular  proportions  is  added  to  a  dilute  alcoholic  solution  of 
sodium  ethoxide  (1  mob)  cooled  in  ice,  and  separates  as  a  colourless 
or  pale-yellow  oil,  on  treatment  of  the  aqueous  solution  of  the  salt 
with  acetic  acid.  Its  alcoholic  solution  gives  an  intense  red  colora- 
tion with  ferric  chloride.  The  copper  salt,  (C9H702)2Cu,  crystallises 
in  dark-green,  glistening,  flat  prisms.  On  adding  a  solution  of  a 
salt  of  the  corresponding  base  to  the  aqueous  solution  of  the  sodium 
compound  of  benzoylaldehyde,  the  following  derivatives  are  obtained  : 
the  anilide,  CHaBz'OH  !  NPh,  crystallising  in  short,  prismatic  or 
scaly  yellow  forms  melting  at  140 — 141° ;  the  paratohu'dide, 
CHaBz'CH  !  NC7H7,  crystallising  in  small,  yellow  forms  melting  at  160 
— 163°,  and  the  ^-nnphthaUde^  CH^Bz'CH  '.  NC10H7,  crystallising  in 
small,  bronze-coloured  forms,  melting  at  180 — 182°.  The  anilide  could 
not  be  converted  into  a  quinoline-derivative  either  by  heating  alone 
or  with  concentrated  sulphuric  acid,  and  on  dry  distillation  passes 
over  for  the  most  part  unchanged.  W.  P.  W. 

Aromatic  Ketones.  By  K.  Elbs  (,/.  pr.  Chem.  [2],  35,  465 — 
509;  compare  Abstr.,  1886,  461). — Ditolyl  ketone  is  prepared  as 
follows  :  50  grams  of  aluminium  chloride,  60 — 70  c.c.  of  toluene,  and 
50  c.c.  of  carbon  bisulphide  are  put  into  a  strong  half-litre  flask ; 
10 — 12  c.c.  of  carbon  bisulphide  saturated  with  carbon  oxychloride 
is  added,  and  the  flask  closed  with  a  cork  provided  with  a  glass  tap 
drawn  out  to  a  fine  capillary,  which  is  fastened  with  wire.  The 
whole  is  slightly  warmed  with  steam  for  15  to  30  minutes,  allowed  to 
cool,  and  the  pressure  relieved.  It  is  then  treated  with  more  carbon 
oxychloride  as  before  ;  this  is  repeated  three  or  four  times,  and  the 
product  treated  as  previously  described  {loc.  cit.).  The  yield  is  40  to 
50  per  cent,  of  the  theoretical. 
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Orthoxylyl  phenyl  ketone,  CsHgMea-COPh  [Me  :  Me  =  1  :  2],  pre- 
pared from  benzoic  chloride  and  orthoxylene,  crystallises  from  alcohol 
in  groups  of  white,  matted  needles ;  it  melts  at  47 — 48°,  boils  at 
340'2°  under  744  mm.  pressure,  and  is  readily  soluble  in  the  usual 
solvents,  except  water. 

Orthoxylyl  phenyl  carbinol,  C6H3Me3'CHPh*OH,  is  readily  obtained 
by  reducing  the  ketone  with  zinc-dust  and  potash.  It  crystallises  in 
groups  of  white  needles,  which  dissolve  readily  in  the  usual  solvents, 
except  water ;  it  melts  at  68°,  and  boils  at  336"  under  744  mm.  pres- 
sure with  slow  decomposition. 

Metaxylyl  -phenyl  ketone,  forms  a  rather  thick  colourless  oil  boiling 
at  321"2°  under  744  mm.  presence.  In  solubility,  it  resembles  the 
ortho-compound.  When  boiled  for  12  hours,  a  small  amount  of 
/3-methylanthraquinone  melting  at  170 — 172°  is  formed  ;  when  the 
ketone  is  boiled  in  presence  of  metaxylyl  carbinol,  |S-methylanthracene 
is  obtained. 

Metaxylyl  phenyl  carbinol,  CisHieO,  is  best  purified  by  distillafeion. 
It  melts  at  57°  and  boils  at  330*8°,  under  744  mm.  pressure. 

Faraxylyl  phenyl  ketone,  [Me  :  CO  :  Me  =1:2:4],  separates  from 
its  alcoholic  solution  in  large,  clear,  well-formed  prisms,  very  readily 
soluble  in  ether,  alcohol,  and  acetone,  sparingly  in  glacial  acetic  acid, 
more  soluble  in  benzene;  it  melts  at  36°,  and  boils  at  317"2°  under 
744  mm.  pressure.  When  boiled,  it  yields  methylanthracene  melting 
at  199 — 200°.  The  disulphonic  acid  is  obtained  by  dissolving  the 
ketone  in  pyrosulphuric  acid ;  the  barium  salt,  a  yellow  crystalline 
substance,  is  readily  soluble  in  water.  When  the  ketone  is  heated 
with  nitric  acid  (sp.  gr.  1-15)  at  170°  to  180°  for  six  hours,  it  is 
bxidised  to  benzoylterephthalic  acid. 

Paraxylyl  2^henyl  caibiiiol  cvystaMises  in  prisms  which  melt  at  88°, 
dissolve  very  sparingly  in  water,  readily  in  alcohol,  ether,  acetone, 
and  benzene. 

Biparaxlyl  phenyl  methane,  CHPh(C6H3Me2)2,  is  prepared  by 
Hemilian's  method  (this  Journ.,  1875,  152,  and  Ber.,  16,  2360)  ;  it 
crystallises  from  light  petroleum  in  colourless  prisms  which  melt  at 
92'5°,  boils  above  360°,  and  dissolves  in  the  usual  solvents  except 
water.     The  solutions  show  a  blue  fluorescence. 

Dixylyl  phenyl  ^-pinacolme,  CPhBz(C6H3Me2)2,  is  obtained  by 
Thomer  and  Zincke's  method  {Ber,,  11,  65  and  1396).  It  forms 
almost  colourless  prisms,  rather  readily  soluble  ip  alcohol,  ether, 
benzene,  and  light  petroleum ;  it  melts  at  146°.  When  heated  with 
soda-lime,  diparaxylyl  phenyl  ketone  is  formed. 

Diparaxylyl  ketone,  CO(C6H3Me2)2  [CO  :  Me2  =  2  : 1  : 4  and  5  :  1 :  4], 
is  prepared  in  a  manner  similar  to  diparaxlylyl  ketone.  It  is  a  thick, 
pale-yellow  liquid,  boiling  at  325 — 327°  (uncorr.).  When  boiled, 
it  gives  up  the   elements   of  water,  and  is  converted  into  trimethyl- 

anthracene,  CeHaMeg^;  |      \C6H3Me  [Mcz  =  1:4  and  Me  =  2].    The 

^CH^ 
latter  crystallises  in  colourless  plates,  which  show  a  blue  fluorescence 
and  melt  at  227°.     It  sublimes  below   100°,  dissolves  readily  in  ether 
and  benzene,  very  sparingly  in  cold  alcohol. 
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Di'parxylyl  carhinol,  CH(C6H3Me2)2*OH,  crystallises  from  alcohol  in 
white  needles  melting  at  131°.  In  solubility,  it  resembles  its  homo- 
logue. 

Triparaxlylmethane,  CH(C6H3Me2)3,  is  prepared  by  boiling  a  solu- 
tion of  diparaxylyl  carbinol  in  paraxylene  with  phosphoric  anhydride 
in  a  reflux  apparatus  for  four  hours.  It  crystallises  from  alcohol  in 
colourless  crystals  which  melt  at  188°,  and  are  moderately  soluble  in 
alcohol,  readily  in  ether  and  benzene.     It  boils  above  360°. 

Mesityl  phenyl  ketone  (Louise,  Abstr.,  1883,  577 ;  1884,  905)  is 
best  prepared  by  the  general  method  previously  described  (loc.  cit.)  ; 
an  excess  of  mesitylene  need  not  be  used.  It  melts  at  35"  and  boils 
at  318 — 319° ;  no  anthracene-derivative  could  be  obtained  from  it. 
The  carbinol  (Louise,  loc.  cit.)  is  best  prepared  by  reducing  the 
ketone  with  zinc-dust  and  potash.  When  the  ketone  is  heated  with 
strong  sulphuric  acid  in  a  water-bath,  mesitylenesulphonic  acid  and 
benzoic  acid  are  formed  ;  when  the  temperature  does  not  rise  above  50°, 
mesitylphem/lketonesul'phonic  acid  is  formed  ;  the  harium  salt  is  a  yellow 
powder.  When  2  grams  of  the  ketone  is  dissolved  in  30  c.c.  of  nitric 
acid  (sp.  gr.  1  45)  and  10  c.c.  of  pyrosulphuric  acid,  two  isomeric  tri- 
nitro-compouyids  are  formed  ;  the  one  crystallises  in  slender,  colourless 
needles  which  melt  at  188°,  almost  insoluble  in  alcohol ;  the  other 
crystalHses  from  alcohol,  in  which  it  is  rather  readily  soluble,  in 
colourless  needles  melting  at  145°.  Nitric  acid  (sp.  gr.  1*1)  at  200° 
converts  the  ketone  into  a  mixture  of  acids  from  which  benzoyl 
uvitic  acid,  COPh-CeHaMe-COOH  [Me  :  CO  :  (C00H)2  =  1:2:3:5 
or  5  :  2  :  1  :  3],  was  isolated  ;  this  crystallises  from  hot  water  in  slender 
white  needles  melting  at  245^^. 

PsGudocumyl  phenyl  ketone,  COPh'CeHaMea,  boils  at  328 — 329°  ; 
when  boiled,  no  dimethylanthracene  but  dimethylanthraquinone  is 
formed  ;  sulphuric  acid  converts  it  into  benzoic  and  pseudocumene- 
sulphonic  acids.  When  nitrated,  two  isomeric  trinitropseudocumyl 
phenyl  ketones  are  obtained ;  both  crystallise  in  slender  needles ;  the 
one  is  sparingly  soluble  and  melts  at  185°,  the  other  which  is  rather 
readily  soluble  melts  at  155°.  When  oxidised  with  dilute  nitric  acid, 
henzoyltrimelUticacid,  C6H2Bz(COOH)3  [Bz  :  (COOH)^  =  5:1:2:4] 
is  formed  together  with  other  products. 

Paracymyl  phenyl  ketone  (Kollarits  and  Merz,  Ber.,  6,  546  and 
1264),  prepared  in  a  manner  similar  to  the  other  ketones,  is  a  readily 
soluble  thick  oil  boiling  at  175°.  When  boiled  for  eight  days,  a  small 
amount  of  ordinary  anthracene  is  formed. 

Paracymyl  phenyl  carbinol  forms  a  thick,  pale-yellow  oil. 

Paraxylylparacymylphemjhnethane,  C6H3Me2*CHPh*C6ll3MePr,  is 
prepared  by  adding  20  grams  of  phosphoric  anhydride  to  a  solution  of 
30  grams  of  paracyml  phenyl  carbinol  in  30  grams  of  paraxylene,  and 
boiling  the  whole  for  five  hours.  It  is  a  thick,  reddish-yellow  oil 
which  boils  above  360°. 

Dinitroparacymyl  phenyl  ketone,  Ci7Hi60(N02)2,  is  obtained  by 
adding  potassium  nitrate  to  a  solution  of  the  ketone  dissolved  in 
1 0  parts  of  sulphuric  acid ;  it  forms  white  flakes  rather  readily 
soluble  in  ether,  acetone,  and  benzene,  &c.,  and  could  not  be  crystal- 
lised. 


ORGANIC  CHEMISTRY.  943 

When  the  ketone  is  heated  with  nitric  acid  (sp.  gr.  =  1"1)  at  250° 
benzoylterephthalic  acid  is  formed.  The  sulphonic  acid  of  the  ketone 
is  obtained  by  the  action  of  pjrosulphuric  acid  at  60° ;  the  barium  salt 
is  a  yellow  powder. 

a-Naphthyl  phenyl  ketone,  COPh'CioHv  (Kollarits  and  Merz, 
Ber.,  13,  360),  is  prepared  from  naphthalene  and  benzoic  chloride. 
ac-Naphthylphenyl-^-pinacoline,  C34H24O,  is  a  greenish-yellow  substance 
which  melts  at  130°  ;  it  is  readily  soluble  in  acetone  and  ether. 

Bi-x-naphthyl  phenyl  carbinol,  CPh(CioH7)2'OH,  is  obtained 
together  with  benzaldehyde  by  boiling  the  /3-pinacoline  with  alcoholic 
])otash ;  it  is  a  crystalline  substance,  readily  soluble  in  ether  and 
acetone,  less  soluble  in  alcohol  and  benzene,  and  melts  at  160°  to  170°. 
When  distilled  with  two  or  three  parts  of  zinc- dust,  a-naphthylphenyl- 
niethane  (m.  p.  58'5°)  and  dinaphthylpJie/nylmethane  are  formed. 
The  latter  resembles  the  carbinol  in  solubility  and  melts  at  about 
180°.  It  is  best  prepared  by  distilling  the  /3-pinacoline  with  zinc-dust. 
Di^hitromonohromo-x-naphthyl  phenyl  ketone,  CnH90Br(N02)2,  is 
obtained  by  dissolving  as  much  of  the  bromo-ketone  as  possible  in 
10  c.c.  of  nitric  acid  (sp.  gr.  1'48)  ;  it  crystallises  from  a  mixture  of 
ether  and  alcohol  in  small,  lustrous,  deep-yellow  crystals  which  melt 
with  evolution  of  gas  at  90°.  N.  H.  M. 

Introduction  of  Acid  Radicles  into  Ketones.  By  C.  Beyer 
and  L.  Claisen  {Ber.,  20,  2178 — 2188). — Acetylacetophenone  is 
obtained  by  adding  acetophenone  (1  mol.)  to  a  mixture  of  sodium 
ethoxide  free  from  alcohol  (1  mol.)  and  ethyl  acetate  (2  mols.),  cooled 
in  ice,  and  subsequently  decomposing  the  sodium-compound  (which 
separates  in  slender,  bright  yellow  crystals)  with  acetic  acid  ;  the 
yield  amounts  to  80 — 90  per  cent,  of  the  acetophenone  employed, 
and  the  product  is  identical  with  benzoylacetone  prepared  in  like 
manner  from  acetone  and  ethyl  benzoate,  and  with  that  obtained  from 
ethyl  benzoylacetoacetate  (Abstract,  1885,  1237).  The  amido-  or 
imido-derivative,  CioHioO  '.  NH,  forms  colourless,  glistening  rhombic 
crystals  ;  a  :  b  :  c  =  0'99275  :  1  :  0*88205  ;  and  the  copper- derivative, 
(CioH902)2Cu,  crystallises  from  benzene  or  alcohol  in  bright  green 
needles.  By  employing  the  corresponding  homologues  of  ethyl  acetate 
in  the  above  reaction,  the  following  derivatives  have  been  prepared : 
p7'opio7iylacetophenone,  sp.  gr.  =■  1'081  at  15°,  boiling  point  =  276 — 
277°  at  the  ordinary,  and  =  170 — 172°  at  30 — 31  mm.  pressure; 
bntyrylacetophenone,  sp.  gr.  =  1"061  at  15°,  boiling  point  =  174"  at 
24  mm.  pressure;  isobutyrylacetophtnone,  boiling  point  =  170°  at 
26  mm.  pressure;  valerylacetophenone,  boiling  point  =  183 — 184°  at 
30  mm.  pressure. 

Ethyl  benzoylpyruvate,  CHzBz'CO'COOEt,  is  obtained  by  dissolving 
9*2  grams  of  sodium  in  150  grams  of  alcohol,  adding  to  the  solution 
cooled  in  ice  48  grams  of  acetophenone  and  58'4  grams  of  ethyl  oxalate, 
and  decomposing  the  crystalline  sodium  salt  in  aqueous  solution  by  a 
current  of  carbonic  anhydride  ;  the  yield  amounts  to  78  per  cent,  of 
that  theoretically  possible.  It  crystallises  in  long  prisms,  is  readily 
soluble  in  the  ordinary  solvents,  and  yields  a  copper  salt,  (Ci2Hii04)2Cu, 
crystallising  from  benzene  or  alcohol  in  long,  slender  needles.     The 
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ethyl  salt,  when  heated  with  dilute  aqueous  soda,  yields  acetophenone, 
ethyl  alcohol,  and  sodium  oxalate,  and  on  treatment  with  alcoholic 
ammonia  in  the  cold  is  converted  into  acetophenone,  ethyl  alcohol,  and 
oxamide.  The  acid  is  formed,  together  with  a  small  quantity  of  a 
compound  (oxalyldiacetophenone  ?)  crystallising  in  yellow,  benzil-like 
needles  melting  at  179°,  when  2  mol.  props,  of  acetophenone  are 
employed  in  the  foregoing  reaction.  It  crystallises  in  yellowish- white 
prisms,  melts  at  155 — 156°,  is  soluble  in  alkalis,  and  alkaline 
carbonates  and  acetates,  and  evolves  carbonic  anhydride  when  heated 
above  its  melting  point. 

Ethyl  diplieuylfyrazolecarhoxylate,  C3NHPh(]S[Ph)-C00Et,is  formed 
when  10  grams  of  phenylhydrazine  are  added  to  20  grams  of  ethyl 
benzoylpyruvate  dissolved  in  100  grams  of  acetic  acid  and  the  mixture 
boiled  for  two  hours  in  a  reflux  apparatus.  It  crystallises  in  compact 
prisms,  melts  at  90°,  is  readily  soluble  in  methyl  and  ethyl  alcohol, 
ether,  and  chloroform,  and  distils  at  about  400°  with  partial  decom- 
position. On  saponification  with  concentrated  aqueous  soda  and 
treatment  in  the  cold  with  hydrochloric  acid,  diphenylpyrazolecar- 
boxylic  acid  is  obtained ;  this  crystallises  from  alcohol  in  glistening 
forms  of  the  composition  C16H12N2O2  +  EtOH,  melts  at  185°,  and  is 
readily  soluble  in  acetone,  chloroform,  and  acetic  acid,  soluble  in 
methyl  alcohol  and  benzene,  very  sparingly  soluble  in  water.  When 
heated  to  250°,  the  acid  evolves  carbonic  anhydride  and  is  converted 
into  diphenylpyrazole ;  this  is  a  thick  pale-yellow  oil  which  boils  at 
335 — 336°,  and  on  the  addition  of  a  particle  of  its  crystalline  hydro- 
chloride solidifies  to  a  silky,  brittle  mass  melting  at  56°. 

The  introduction  of  the  acid  radicle  of  an  ethereal  salt  into  a  second 
ethereal  salt  or  into  a  ketone  by  the  action  of  sodium  ethoxide,  is 
regarded  as  due  not  to  the  direct  withdrawal  of  the  elements  of  ethyl 
alcohol  by  the  ethoxide,  but  to  the  formation  of  an  unstable  double 
compound  of  the  ethereal  salt  and  sodium  ethoxide,  K'C(0Na)(0Et)2, 
which  on  the  addition  of  the  second  ethereal  salt  or  ketone  undergoes 
decomposition  as  expressed  by  the  equation  Ii*C(0Na)(0Et)2  + 
CHa'COOEt  =  R'C(ONa)  :  CH-COOEt  +  2EtOH.  The  fact  that 
dilute  alcoholic  solutions  of  sodium  ethoxide  can  be  employed  in 
these  synthetical  reactions  in  place  of  the  pure  compound  aifords 
evidence  in  favour  of  this  view.  W.  P.  W. 

Nitrosoketones.  By  L.  Claisen  and  0.  Manasse  (Ber.,  20,  2194 
— 2198), — Nitrosoacetophenone  (this  vol.,  p.  575)  crystallises  from  a 
chlotoform  solution,  by  slow  evaporation,  in  colourless  or  pale-yellow, 
glistening,  monoclinic  prisms,  a  :  b  :  c  =  2*762  :  1  :  2"146  ;  /3  = 
iy6°  54' ;  observed  faces,  OP,  coPcx?,  ooP,  -f  Poo,  +  2Poo,  and  a 
hemipyiamid  probably  — P.  The  dry  sodium  salt  decomposes  very 
readily  and  explodes  in  a  warm  place  or  on  contact  with  a  trace  of 
sulphuric  acid,  nitric  acid,  bromine,  &c.,  with  the  formation  of 
hydrogen  cyanide  and  sodium  benzoate ;  a  similar  decomposition  is 
also  effected  by  boiling  the  salt  with  dilute  aqueous  soda.  When 
distilled,  the  ketone  yields  a  mixture  of  hydrocyanic  acid,  benzoic  acid, 
and  benzoyl  cyanide,  and  inasmuch  as  the  compounds  formed  when  it 
is  treated  with  acetic  anhydride  and  acetyl   chloride    give  benzoyl 
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cyanide  on  distillation,  it  is  probable  that  this  is  the  first  product  of 
the  change,  and  that  it  subsequently  undergoes  decomposition  into 
hydrogen  cyanide  and  benzoic  acid.  Nitrosoacetone  when  similarly 
treated  also  gives  a  good  yield  of  acetyl  cyanide.  The  readiness  with, 
which  the  nitroso-ketones  undergo  conversion  info  acid  cyanides 
renders  it  evident  that  the  colour  reactions  they  give  with  sulphuric 
acid  and  benzene  containing  thiophen  (Abstr.,  1880,  67)  and  with 
sulphuric  acid  and  phenol  (Abstr.,  1878,  659  ;  this  vol.,  p.  575)  are 
due  not  to  the  ketones  but  to  the  cyanides  formed  by  their  decom- 
position, and  this  view  is  confirmed  by  the  fact  that  benzoyl  cyanide 
and  acetyl  cyanide  yield  with  sulphuric  acid  and  phenol  colours 
identical  in  shade  and  intensity  witb  those  given  by  the  corresponding 
nitroso-ketones.  When  an  aqueous  solution  of  the  sodium  salt  of 
nitrosoacetophenone  is  treated  with  sulphurous  anhydride,  a  com- 
pound, CgHiiOaNS,  is  obtained,  which  crystallises  in  white  prisms  or 
small  needles,  is  sparingly  soluble  in  water,  and  shows  all  the  pro- 
perties of  a  strong  acid. 

Benzoyl  cyanide  can  readily  be  prepared,  without  the  previous 
separation  of  nitrosoacetophenone,  by  gradually  adding  amyl  nitrite 
(1  mol.)  to  a  mixture  of  acetophenone  (1  mol.)  and  acetyl  chloride 
(3  mols.)  heated  at  100°,  and  distilling  the  product;  the  yield  amounts 
to  65 — 70°  per  cent,  of  that  theoretically  possible.  W.  P.  W. 

Derivatives  of  Orthotoluic  Acid.  By  S.  Racine  {Annalen, 
239,  71 — 78). — Orthotoluic  acid  is  conveniently  prepared  by  heating 
in  a  flask  provided  with  a  reflux  condenser  a  mixture  of  phthalide, 
hydriodic  acid  (b.  p.  127°),  and  phosphorus.  The  crude  acid  is 
dissolved  in  sodium  carbonate.  The  sodium  salt,  CvHv'COONa  +  2H2O, 
forms  glistening  plates  which  efiloresce  and  become  anhydrous.  The 
anhydride,  (C6H4MeCO)20,  is  formed  by  the  action  of  phosphorus 
oxychloride  on  the  anhydrous  sodium  salt.  It  melts  at  86 — "SS"  and 
boils  at  825°.  It  is  soluble  in  ether  and  benzene,  and  is  slowly 
attacked  by  hot  water. 

Bromorthotoluic  acid  (ra.  p.  167*^)  yields  on  oxidation  with  dilute 
nitric  acid  bromophthalic  acid  (m.  p.  156 — 158°).  The  anhydride  of 
this  bromophthalic  acid  melts  at  95". 

A  small  quantity  of  bromophthalide  is  formed  by  the  action  of 
bromine  on  orthotoluic  acid  at  180".  It  is  soluble  in  alcohol  and 
ether  and  melts  at  98 — 100°.  When  oxidised,  it  yields  a-bromo- 
phthalic  acid. 

Methyldinitrorthotoluate  is  deposited  from  alcohol  in  colourless 
needles  and  melts  at  7'S — 74°.  Dinitro-orthotoluic  acid  is  converted 
by  oxidation  with  dilute  nitric  acid  into  the  dinitrophthalic  acid 
melting  at  226"",  which  Beilstein  and  Kurbatoff  obtained  from  y3-di- 
nitronaphthalene.  W.  C.  W. 

Chlorosalicylic  Acids.  By  L.  Yarnholt  (/.  pr.  Chem.  [2],  36, 
16— 81).— Chlorosalicylic  acid  [COOH  :  OH  :  CI  =  1  :  2  :  5]  is  ob- 
tained by  filling  an  autoclave  with  pure,  dry  sodium  parachloro- 
phenoxide  and  connecting  it  with  a  vessel  containing  liquid  carbonic 
anhydride.     The  absorption  of  carbonic  anhydride  takes  place  with 
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considerable  rise  of  temperature  ;  after  half  an  hour,  the  autoclave  is 
heated  for  three  to  four  hours  at  140 — 150°.  The  product  is  an 
almost  white  powder. 

An  isomeride  of  the  above  acid  having  the  constitution 

[COOH  :  OH  :  CI  =  1  :  2  :  3], 

is  prepared  from  sodium  orthochlorophenol.  It  crystallises  in  long 
needles  melting  at  178°,  distils  with  steam,  and  sublimes  with  sligPit 
decomposition  ;  it  dissolves  sparingly  in  water,  readily  in  alcohol, 
chloroform,  and  glacial  acetic  acid,  and  gives  an  intense  violet  colour 
with  ferric  chloride.  The  sodiurti  salt  crystallises  in  plates,  very 
readily  soluble ;  the  barium  salt  (with  3  mols.  H2O)  forms  white 
needles  readily  soluble  in  alcohol,  less  soluble  in  water.  The  silver 
and  lead  salts  are  white,  insoluble  substances.  The  inethyl  salt  crys- 
tallises from  alcohol  in  needles  melting  at  83^  ;  it  boils  at  259 — 260° 
with  partial  decomposition. 

GJilorosalicylic  acid  [COOH  :  OH  :  CI  =  1  :  2  :  4],  prepared  from 
sodium  metachlorophenoxide,  crystallises  from  water  in  small  needles 
melting  at  207"  ;  it  dissolves  very  readily  in  alcohol,  benzene,  chloro- 
form, and  glacial  acetic  acid,  sparingly  in  water;  it  distils  with  steam, 
sublimes  with  slight  decomposition,  and  gives  an  intense  violet  colour 
with  ferric  chloride.  The  acid  was  also  prepared  from  nitrochloro- 
toluene  [Me  :  NO2 :  CI  =  1  :  2  :  4]  by  oxidising  it  with  nitric  acid 
(sp.  gr.  I'l)  at  185°  to  nitrochlorobenzoic  acid;  this  is  then  re- 
duced, and  the  amido-acid  diazotised.  The  nitrochlorobenzoic  acid- 
[COOH  :  NO2  :  CI  =  1  :  2  :  4],  obtained  as  intermediate  product, 
crystallises  in  long  needles  melting  at  138 — 139°. 

Metachloropheuol  is  prepared  as  follows  : — Chlorine  is  passed  into 
500  grams  of  nitrobenzene  containing  10  grams  of  ferric  chloride 
until  the  whole  weighs  650  grams.  It  is  purified  by  distillation,  and 
reduced  with  tin  and  hydrochloric  acid  to  metachloraniline  ;  10  grams 
of  the  latter  is  dissolved  in  2  litres  of  water,  treated  with  the  calcu- 
lated amount  of  sulphuric  acid,  cooled,  and  sodium  nitrite  added. 
After  some  time,  it  is  heated  on  a  water-bath  ;  it  is  then  extracted 
with  ether  and  the  metachloropheuol  purified  by  distillation. 

K  H.  M. 

Action  of  Phosphorous  Chloride  on  Salicylic  Acid  and 
Phenol.  By  R.  Ansciiutz  and  W.  Emery  (Amialen,  239,  301—313). 
— Phosphorus  trichloride  acts  on  salicylic  acid  at  70°,  forming  the 
compound  C7H4O3PCI,  according  to  the  equation  OH-CeHi'COOH  + 
PCI3  =  C7H4O3PCI  +  2HC1.     The  authors  regard  the  new  substance 

as  the  monochloride  of  salicylophosphorous  acid,  C6H4<^_  ^  _^PC1. 

The  chloride  melts  at  36 — 37°,  and  boils  at  127°  under  11  mm.  pres- 
sure. It  is  soluble  in  alcohol,  ether,  and  chloroform,  and  is  decom- 
posed by  water  into  salicylic  and  phosphorous  acids.  Phosphoric 
chloride  converts  this  substance  into  the  compound  C7H4O3PCI3.  The 
new  chloride  is  either  identical  with  or  closely  resembles  the  product 
of  the  action  of  phosphoric  chloride  on  salicylic  acid. 

The  former  boils  at  167°  under  11  mm.  pressure,  the  latter  at  168°. 
The  sp.  gr.  of  the  substances  are  1'55702  and  1*56207  respectively. 
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The  chloride  of  salicylo phosphorous  acid  unites  directly  with.  2  atoms 
of  bromiDO,  forming  a  strongly  refractive  liquid,  C7H4ClBr2P03, 
which  boils  at  185 — 138°  under  12  mm.  pressure. 

Noack  (Abstr.,  1883,  737)  has  shown  that  phenyl  phosphoryldichlo- 
ride,  PhOPCl2,  diphenyl  phosphoryldichloride,  PhoOoPCl,  and  tri- 
phenyl  phosphite,  PhsPOs,  are  formed  by  the  action  of  phospiiorous 
chloride  on  phenol.  They  may  be  separated  by  distillation  under 
reduced  pressure,  as  they  boil  at  90",  172°,  and  220°  respectively  under 
11  mm.  pressure. 

Phenyl  phosphoryldichloride  is  converted  into  the  compound 
PhOPCli,  by  the  action  of  phosphorus  penatchloride.        W.  C.  W. 

Action  of  Phosphoric  Chloride  on  Salicylic  Acid.      By  R. 

AxscHUTZ  and  G.  D.  Moore  {Annalen,  239, 314 — 333). — The  compound 
C7H4CI3PO3,  which  is  formed  by  the  action  of  phosphorus  penta- 
chloride  (1^  mols.)  on  dry  salicylic  acid  (1  mol.)  (Abstr.,  1885,  1061), 
is  converted  into  the  chloride  C7H4CI5PO2,  by  the  action  of  a  second 
molecule  of  phosphoric  chloride  at  170°.  On  distillation  under 
11  mm.  pressure,  the  new  compound  is  obtained  as  a  colourless  liquid 
boiling  at  178 — 179°  ;  sp.  gr.  =  1*62019  at  20°  compared  with  water 
at  4°.  It  is  decomposed  by  water,  yielding  phosphoric  and  salicylic 
acids,  and  is  converted  into  orthobenzoyl  trichloride  by  the  action  of  a 
third  molecule  of  phosphoric  chloride  at  180°. 

The  chloride,  C7H4CI3PO3,  is  decomposed  by  slow  distillation  under 
the  ordinary  atmospheric  pressure,  yielding  phosphorus  oxychloride, 
orthocblorobenzochloride,  orthochlorobenzotrichloride,  and  the  com- 
pound C7H4CIPO4.  W.  C.  W. 

Action  of  Phosphoric  Chloride  on  Meta-  and  Para-hydroxy- 
benzoic  Acids.  By  R.  Anschutz  and  G.  D.  Moore  {Annalen, 
239,  333  —  349).  —  Metachlorocarbonylphemjlphosyhoric  dichloride, 
COC1-C6H4-0-POC12  [1  :  3],  is  formed  by  the  action  of  phosphoric 
chloride  (1^  mols.)  on  metahydroxybenzoic  acid  (1  mol.).  It  boils  at 
168 — 170°  under  11  mm.  pressure,  and  is  partially  decomposed  by 
distillation  under  atmospheric  pressure.  Its  sp.  gr.  at  20°  is  1'54844. 
It  dissolves  slowly  in  water,  and  the  concentrated  solution  deposits 
crystals  of  metacarboxylphenylorthophosphoric  acid, 

COOH-C6H4-0-PO(OH)2. 

The  acid  melts  at  200 — 201°,  and  dissolves  in  water,  alcohol,  and 
ether.     The  aqueous  solution  is  decomposed  at  150°. 

By  the  action  of  phosphoric  chloride  at  150°,  the  compound 
C7H4Cl3P03'is  converted  into  C7H4CI5PO2,  probably  COC1-C6H4-0-PC14. 
This  substance  boils  at  176 — 179°  under  11  mm.  pressure.  It  is 
decomposed  by  water,  yielding  metacarboxylphenylphosphoric  acid, 
and  is  converted  into  metachlorobenzotrichloride  by  the  action  of 
phosphoric  chloride  at  180°. 

The  following  are  the  products  of  the  action  of  1  and  2  mols.  of 
phosphoric  chloride  on  anhydrous  parahydroxy benzoic  acid  : — 1.  Para- 
chlorocarboiiylpheAit/lorthophosphoricdicJdoride.  and  2,  parachloi'obenzoyl 
chloride.     The  chloride,  C7H4CI3PO3,  is  a  refractive  liquid  boiling  at 
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176°  under  13  mm.  pressure,  and  partly  decomposed  by  distillation 
under  the  ordinary  pressure.  It  is  converted  intoparacarboxylplienyl- 
phosphoric  acid  by  the  action  of  water.  W.  C.   W. 

Preparation  of  Mandelic  Acid  by  its  Derivatives,    By  C. 

Engler  and  E.  Wohrle  (Ber.,  20,  2201 — 2204). — When  dibromaceto- 
phenone  is  treated  with  dilute  aqueous  potash,  it  is  converted  into 
mandelic  acid  according  to  the  equation  COPh'GHBrj  +  2K0H  = 
OH-CHPh-COOH  +  2KBr,  the  dihydroxyacetophenone, 

C0Ph-CH(0H)2, 

whose  formation  might  be  first  expected,  evidently  being  too  un- 
stable to  exist,  and  so  suffers  change  into  the  isomeric  mandelic  acid. 
Metanitromandelic  acid  was  prepared  in  like  manner  from  meta- 
nitracetophenone  dibromide. 

OrtJioyiitromandelic  acid^  N02*C6H4'CH(OH)"COOH,  prepared  from 
orthonitracetopheuone  dibromide,  forms  small  crystals,  melts  at  140", 
but  decomposes  at  a  little  above  100°  when  slowly  heated.  It  dissolves 
readily  in  water,  alcohol,  ether,  and  chloroform.  When  reduced  with 
tin  and  hydrochloric  acid,  it  is  converted  into  the  hydrochloride  of 
the  corresponding  amido-acid  ;  this  forms  a  crystalline  mass,  but 
owing  to  its  instability  could  not  be  obtained  in  a  pure  state.  There 
is  litt'e  doubt  that  the  product  of   its  decomposition  is  dioxindole, 

Reduction  of  Orthonitrophenylgly collie  Acid.  By  L.  Duparg 
(Ber.,  20,  1942 — 1945). — The  author  has  examined  the  compound 
C8H7NO2,  which  Fritsche  obtained  by  the  reduction  of  the  above 
acid  (Abstr.,  1880,  320)  in  order  to  determine  whether  its  constitu- 
tion   is    C6H4<"^TT,^Q>  or  ^6H4<j^^ .  q,qt77>.     This    substance 

appears  to  be  isomeric  with  that  lately  obtaiued  by  Aschan  (this  vol., 
p.  814)  by  the  action  of  potash  on  chloiacetoamidophenol,  and  to 
which  that  investigator  has  ascribed  the  first  of  the  above  formulae. 

Acetic  anhydride  had  no  action  on  the  compound  even  at  180°. 
Attempts  to  replace  one  of  the  oxygen-atoms  by  the  imide  group 
proved  unsuccessful.  When  heated  with  zinc-dust,  a  very  small 
quantity  of  a  base,  CgHgNO,  boiling  at  about  200°,  was  obtained. 
iJthylorthoiiitrophenylglycoUate,  NO./CeHi'O'CH.-COOEt,  forms  colour- 
less needles  melting  at  49°,  and  soluble  in  alcohol,  ether,  and  benzene, 
insoluble  in  water.  When  reduced  with  tin  and  hydrochloric  acid,  the 
ethyl  group  is  eliminated,  and  a  base,  C8H6CINO2,  formed  which  appears 
to  be  a  substitution  derivative  of  Fritsche's  compound.  It  crystallises 
in  long  needles,  is  soluble  in  alcohol,  insoluble  in  water,  and  melts  at 
195°.  It  dissolves  in  alkalis  and  acids,  but  without  forming  salts. 
The  investigation  is  being  continued.  L.  T.  T. 

Paratolylglyoxylic,  Paratolylhydroxyacetic,  and  Paratolyl- 
acetic  Acids.  By  A.  Glaus  and  K.  Kroskberg  (Bcr.,  20,  2048 — 
2052). — Contrary  to  the  statement  made  by  Anschiitz  and  Schonfeld 
(Abstr.,  1886,  786),  the  authors  find  that  amyl  chloroxalate  is  formed 
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wlien  amyl  oxalate  is  lieated  witli  phospliorus  pentachloride,  and  have 
in  consequence  been  able  to  compare  Roser's  paratolnylcarboxylie 
acid  (Abstr.,  1883,  194)  with  tbe  product  obtained  by  them  by  the 
action  of  alnminium  chloride  on  a  mixture  of  toluene  and  ethyl  chlor- 
oxalate.  Paratolylglyoxylic  acid  seems  to  have  no  sharp  melting 
point,  inasmuch  as  it  begins  to  soften  at  80°,  is  partially  fused  at  95°, 
and  is  completely  melted  at  100°.  It  is  not  volatile  with  steam  at 
ordinary  pressure,  but  is  completely  decomposed  by  superheated 
steam.  The  potassium,  sodium  (with -^  mol.  of  H2O),  harmm,  calcium 
(with  1  mol.  of  H2O),  copper,  lead,  and  silver  salts  are  described. 
The  chloride  could  not  be  isolated  in  the  pure  state,  but  the  amide, 
CgHTO-i'NHs,  obtained  by  saturating  the  benzene  solution  of  the 
impure  chloride  with  dry  ammonia,  crystallises  in  transparent,  yellow, 
prismatic  forms,  melts  at  160",  and  is  soluble  in  alcohol.  The  ethyl 
salt  is  a  yellow  oil,  boils  at  260 — 270°,  and  has  a  fruity  odour. 

Par  at  olylhydroxy  acetic  acid,  CGH4Me*CB[(0H)'C00E[,  is  readily 
obtained  by  the  reduction  of  paratolylglyoxylic  acid  with  sodium 
amalgam  or  zinc-dust.  It  crystallises  in  large  tables,  melts  at  145 — 
146",  and  is  soluble  in  alcohol,  ether,  chloroform,  and  benzene, 
sparingly  soluble  in  cold  water  and  insoluble  in  light  petroleum.  Its 
salts  are  not  well  characterised  ;  the  etliyl  salt  crystallises  in  colour- 
less tufts  of  needles,  melts  at  *?7°,  and  is  soluble  in  ether. 

Paratolylaceiic  acid,  C6H4Me*CH2'COOII,  is  formed  when  paratolyl- 
glyoxylic acid  is  treated  with  warm  water,  red  phosphorus,  and 
iodine.  It  forms  colourless  crystals,  melts  at  74°,  and  is  readily 
soluble  in  ordinary  organic  solvents  and  in  hot  water.  The  sodium 
(with  1  mol.  of  H2O),  barium  (with  2  mols.  of  HoO),  and  calcium 
(with  2  mols.  of  H2O)  salts  are  readily  soluble  in  water;  the  ethyl 
salt  boils  at  240°. 

Steinicke,  at  the  suggestion  of  Claus,  has  repeated  the  experiments 
of  Buchka  and  Irish  on  the  oxidation  of  paratolyl  methyl  ketone  with 
potassium  ferricyanide  (this  vol.,  p.  825),  and  also  finds  that  an  acid 
not  volatile  with  steam  is  one  of  the  products,  but  the  yield  is  small 
and  the  acid  has  not  been  obtained  free  from  nitrogen,  whilst  in 
addition  its  barium  salt  differs  from  that  of  paratolylglyoxylic  acid. 
Inasmuch  as  paratolyl  methyl  ketone,  when  oxidised  with  potassium 
permanganate,  does  not  yield  paratolylglyoxylic  acid,  the  law  that 
aromatic  ketones  containing  a  side-chain  in  the  ortho-position  to  the 
ketonic  group  are  alone  oxidised  by  potassium  permanganate  to 
a-ketonecarboxylic  acids  (Ber.,  19,  234)  still  holds  good. 

W.  P.  W. 

Paratolylglyoxylic  Acid.  By  K.  Buchka  (Ber.,  20,  2213—2214). 
— A  reply  to  Claus  (preceding  Abstract)  in  which  the  author  asserts 
the  accuracy  of  his  results  (this  vol.,  p.  825)  and  the  inaccuracy  of 
the  work  brought  forward  in  opposition. 

Behaviour  of  Ethyl  Oxalate  towards   Resorcinol.     By  A. 

Michael  {J. pr.  Chem.  [2],  35,  510— 512).— Ethyl  oxalate  (1  mol.)  is 
added  to  a  solution  of  resorcinol  (1  mol.)  and  sodium  ethoxide 
(2  mols.)  in  absolute  alcohol ;  after  4  or  5  days,  water  is  added,  and 
the  yellow,  crystalline  precipitate  so  formed  crystallised  from  alcohol. 
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It  forms  pale-yellow  prisms  melting  at  253 — 256°  with  decomposi- 
tion, insoluble  in  water,  readily  soluble  in  hot  alcohol ;  it  is  also  soluble 
in  alkali.  Analyses  point  to  the  formula  CuHjoOfi.  The  acetyl- 
derivative,  C14H7AC3O6,  crystallises  in  white  prisms  melting  at  125 — 
127°  ;  it  is  readily  soluble  in  hot  alcohol.  The  compound  has  pro- 
bably the  constitution 

0<C3^[gg]>C(0H)»C00H,  orCeH3(OHVC(OH)<g-;^^^Q^)>. 

N.  H.  M. 

Tannic  Acid  in  Mountain  Ash  Berries.    By  C.  Ytncent  and 

Delachanal  (Bull.  Soc.  Ghim.,  47,  492—493).  The  juice  of  the 
ripe  berries  of  Sorhus  aucuparia  contains  a  new  tannin,  sorhitannic 
acid,  closely  allied  in  its  reactions  to  morintannic  and  caffetannic 
acids.  To  separate  it,  the  juice  is  fermented  to  remove  glucose,  a 
small  amount  of  lead  acetate  is  added,  the  precipitate  filtered  off  and 
excess  of  basic  lead  acetate  added,  the  voluminous  yellow  precipitate 
formed  is  collected,  well  washed,  and  decomposed  with  hydrogen  sul- 
phide, and  the  clear  solution  evaporated  to  dryness  in  a  vacuum.  The 
residue  is  then  extracted  with  absolute  alcohol,  and  the  alcoholic  extract 
evaporated,  when  the  tannic  acid  is  obtained  as  a  very  thick,  syrupy 
mass.  It  gives  an  intense  yellow  coloration  with  alkalis,  which, 
however,  disappears  on  the  addition  of  an  acid.  Ne  precipitate  is 
formed  with  alum.  It  reduces  silver  salts  and  yields  an  olive-green 
precipitate  with  cupric  acetate  ;  with  iron  salts,  it  gives  a  very  intense 
dark-green  coloration  which  on  the  addition  of  alkalis  turns  to  a 
reddish-brown ;  neutral  lead  acetate  forms  a  yellow  precipitate,  and 
the  basic  acetate  yields  a  citron-yellow  precipitate  ;  neither  gelatin 
nor  salts  of  quinine  give  any  precipitate.  When  heated  with  dilute 
sulphuric  acid,  a  reddish-yellow  coloration  appears,  but  no  precipitate 
is  formed ;  nitric  acid  gives  rise  to  a  deep  yellow  coloration.  On 
distillation,  a  thick  brown  distillate  is  obtained  containing  much 
pyrocatechol,  a  voluminous  coke  being  left;  fused  with  potash,  pyro- 
catechuic  acid  and  phloroglucol  are  formed.  A.  P. 

Action  of  ArsenioTis  Sulphide  on  the  Acid  Chlorides.  By 
B.  Rayman  (Bull.  Soc.  Ghim.,  47,  896 — 898). — Benzoyl  thioarsenite, 
As(S*C0Ph)3,  is  obtained  by  gently  heating  benzoic  chloride  with 
arsenious  sulphide,  and  extracting  the  result  with  alcohol,  ether,  or 
carbon  bisulphide.  It  crystallises  in  large,  rose-coloured  needles, 
melts  at  178 — 179°,  dissolves  in  warm  ammonia,  and  is  precipitated  un- 
altered on  the  addition  of  hydrochloric  acid  ;  if,  however,  the  solution 
is  left  for  some  time,  it  is  decomposed,  arsenious  sulphide  being  pre- 
cipitated, and  hydrogen  sulphide  being  given  off.  On  heating 
benzoyl  thioarsenite  with  aniline,  a  similar  reaction  takes  place, 
benzanilide  being  formed.  A  cold  solution  of  benzoyl  thioarsenite  in 
ammonia  is  precipitated  on  the  addition  of  solutions  of  the  salts  of 
the  heavy  metals ;  mercuric  chloride  yields  a  white  precipitate  of 
mercury  x-thiohenzoate,  (PhC0'S)2Hg :  this  crystallises  from  boiling 
alcohol  in  slender  colourless  needles.  Under  similar  circumstances 
salts  of  bismuth  yield  a  white  precipitate  which  becomes  brown  after 
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a  while  ;  salts  of  cadmium  also  yield  a  white  precipitate,  which  when 
recrjstallised  from  boilins:  alcohol  is  obtained  as  a  yellow  compound, 
containing  cadmium,  sulphur,  and  arsenic  :  the  precipitate  formed  by 
salts  of  nickel  is  brick-red;  the  silver  compound  decomposes  violently. 
Phthalyl  chloride  acts  on  arsenious  sulphide  at  elevated  tempera- 
tures,  arsenious   chloride  being  formed  and  thiophthalic  anhydride, 

C6H4<^p^>0  ;  the  latter  is  a  yellow  substance,  which  melts  at  114°, 

distils  at  278°,  and  volatilises  with  aqueous  vapour.  When  heated 
with  resorcinol,  it  gives  a  fluorescent  substance,  whilst  with  aniline 
and   toluidine,    hydrogen    sulphide    is   evolved,    and    the   compound 

C6H4<^^Q^^>0  is  formed.  A.  P. 

Phthalaldehydic  Acid.  By  S.  Racine  {A7inalen,  239,  78—91).— 
The  preparation  and  properties  of  a-bromophthalide  and  of  phthal- 
aldehydic acid  have  been  previously  described  by  the  author  (Abstr., 
1886,  549).  The  acid  crystallises  in  monoclinic  plates  and  melts 
at  97°.  The  calcium  salt,  Ca(CgBr503)2  +  2H20,  forms  monoclinic 
prisms,  sparingly  soluble  in  cold  water.  The  silver  salt,  AgCsHsOa, 
is  deposited  from  a  hot  aqueous  solution  in  slender  needles.  The  ethyl 
salt,  EtCgHsOs,  crystallises  in  needles.  It  melts  at  QQ°  and,  like  the 
free  acid,  reduces  ammoniacal  silver  solutions,  and  combines  with 
hydroxylamine.  The  methyl  salt,  MeCsHgOa,  melts  at  44°.  The 
acetyl  derivative  melts  at  60 — 63°,  and  is  soluble  in  alcohol,  ether, 
and  chloroform. 

Phthalaldehydic  acid  unites  with  hydroxylamine,  forming  henz- 
aldoximorthocarboxylic  acid,  and  with  phenylhydrazine,  forming  a 
colourless  crystalline  compound,  CuHioNgO,  melting  at  105°.  On 
reduction  with  tin  and  hydrochloric  acid,  phenylphthalimidine, 
CuHiiNO,  is  obtained. 

Hydrohenzamidiricarhoxylic  acid,  N2(CH'C6H4'COOH)3,  precipi- 
tated when  gaseous  ammonia  is  passed  into  an  alcoholic  solution  of 
phthalaldehydic  acid.  It  melts  at  187°.  A  condensation  product, 
orthohenzylidenecarhoxylicacid,  is  formed  on  mixing  alcoholic  solutions 
of  aniline  and  phthalaldehydic  acid.  The  acid  is  insoluble  in  water 
but  sparingly  soluble  in  alcohol.  It  melts  at  174°,  and  unites  directly 
with  two  atoms  of  bromine,  forming  a  crystalline  compound, 
p  IT  P  TT 

Diphthalide  ether,  ^^A  i>CH-0-CH<QfQQ>,  formed  as  a  bye- 
product  in  the  preparation  of  phthalaldehydic  acid,  is  a  colourless 
crystalline  compound  melting  at  221°.     It  does  not  exhibit  aldehydic 

reactions.     Amidojphthalide,  C6H4<^ pn-O— '^'  ^^  precipitated  when 

gaseous  ammonia  is  passed  into  a  solution  of  bromophthalide  in  benzene 
or  ether.  Amidophthalide  melts  at  167°  and  dissolves  in  alcohol, 
ether,  benzene,  chloroform,  and  in  hot  water  and  alkalis.  It  is  re- 
precipitated  from  the  alkaline  solutions  by  acids.  W.  C.  W. 

Benzyl  and  Benzoyl  Compounds.  By  C.  A.  Btschofp  and 
H.  SiEBEET   (Annalen,  239,  y2— 110).— Conrad  (Abstr.,  1879,   707) 
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prepared  ethyl  benzylraalonate  by  the  nction  of  benzyl  cblorlde  on 
etliyl  sodiomalonate,  but  he  overlooked  the  formation  of  small  quan- 
tities of  ethyl  dibenzylmalonate.     Benzyl malondiamide, 

is  obtained  by  heating-  alcoholic  ammonia  and  ethyl  benzylmalonate 
at  160°.  The  mother-liquor  contains  the  monaraide  of  ethyl  benzyl- 
raalonate, NHo-00-CH(aH,)-COOEt.  The  former  compound  melts 
at  225°,  and  the  latter  at  98°. 

I]tli]il  dibenzylmalonate,  C(C7H7)2(COOEt)2,  is  a  thick  oil.  On 
treatment  with  alcoholic  ammonia,  it  yields  a  mixture  of  benzylmalon- 
diamide  and  the  monamide  of  ethyl  benzylmalonate  and  other  pro- 
ducts. On  hydrolysis  with  alcoholic  potash,  40  grams  of  ethyl 
dibenzylmalonate  yielded  20'5  grams  of  dibenzylmalonic  acid  and 
5  ^rams  of  dibenzylacetic  acid.  Dibenzylmalonic  acid  melts  at  162°, 
with  evolution  of  carbonic  anhydride.  It  is  soluble  in  ether,  alcohol, 
acetone,  benzene,  and  is  sparingly  soluble  in  cold  water  and  hot 
light  petroleum.  The  acid  crystallises  from  alcohol  in  thick  prisms, 
from  ether  in  plates,  and  from  hot  water  in  slender  needles.  The 
ammonium  salt  produces  crystalline  precipitates  in  solutions  of  lead 
acetate,  calcium  chloride,  and  barium  chloride,  and  amorphous  pre- 
cipitates with  mercuric  chloride,  zinc  sulphate,  and  silver  nitrate. 
Dibenzylacetic  acid  has  been  already  described  by  Ehrlich  (J5er.,  6, 
1085  ;  Annalen,  187,  21). 

The  chief  product  of  the  action  of  orthonitrobenzoic  chloride  on 
ethyl  sodium  benzylmalonate  is  ethyl  orthonitrobenzoylbenzylmalo- 
nate,  ethyl  dibenzylmalonate,  and  ethyl  benzyl  acetate.  Ethylic 
orthonitrobenzoylbenzylmalonate,  NOa'CeHrCO-CCCvH^XCOOEt),,  is 
also  formed  by  the  action  of  benzyl  chloride  on  the  yellow  sodium 
compound  of  ethyl  mononitrobenzoylmalonate.  It  melts  at  94°,  and 
decomposes  at  a  higher  temperature  with  evolution  of  carbonic  anhy- 
dride. It  is  freely  soluble  in  ether,  benzene,  acetone,  glacial  acetic 
acid,  and  in  hot  alcohol.  The  production  of  this  compound  by 
these  two  reactions  shows  that  in  the  yellow  sodium  compound  of 
ethyl  mononitrobenzoylmalonate  described  by  Bischoff  and  Rach 
(Abstr.,  1885,  264)  the  sodium  is  directly  attached  to  a  carbon-atom, 
thus:  NO./C6H4-CO-CNa(COOEt)2. 

Ethyl  orthonitrobenzoylbenzylmalonate  yields  on  saponification 
with  potassium  hydroxide,  benzylmalonic  and  orthonitrobenzoic 
acids,  and  on  treatment  with  alcoholic  ammonia  it  is  converted  into 
orthonitrobenzamide.  W.  C.  W. 

Combination  of  Lactones  with  Ethereal  Salts.    By  W.  Wis- 

LICENUS  (Ber.,  20,  2061 — 2062). — Sodium  is  without  action  on  a  mix- 
ture of  equimolecular  proportions  of  phthalide  and  ethyl  oxalate  in 
ethereal  solution,  if  these  compounds  are  free  from  alcohol,  but  yields 
an  intensely  yellow-coloured  precipitate  when  alcohol  is  present. 
This  compound  is  best  obtained  by  adding  an  ethereal  solution  of 
phthalide  (1  mol.)  to  an  ethereal  solution  of  sodium  ethoxide  free  from 
alcohol  (1  mol.)  and  ethyl  oxalate  (1  mol).  The  mixture  is  then 
allowed  to  remain  for  some  hours.     The  yellow  product  is  a  sodium 
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compound,  and  on  treatment  with  an  acid  yields  a  compound  of  the 
formula  C10H10O5.  This  crystallises  from  ether  in  small,  slender 
needles  and  from  alcohol  in  glistening  scales,  melts  at  121 — 122°,  and 
is  insoluble  in  water.  Its  solution  in  alkalis  very  readily  reduces 
Fehling's  solution  at  the  ordinary  temperature,  whilst  the  alcoholic 
solution  is  coloured  a  dark  violet-red  by  ferric  chloride. 

The  foregoing  reaction  is  probably  of  general  application,  inasmuch 
as  phthalide  and  ethyl  benzoate  yield  a  yellow  compound  which  reduces 
Fehling's  solution,  and  valerolactone  and  ethyl  oxalate  form  a  colour- 
less sodium  compound  under  similar  conditions.  W.  P.  W. 

Nitro-Yr-cumidinesulphonic  Acid.  By  F.  Mayer  {Ber.,  20, 
2066 — 2068). — Further  investigation  has  shown  that  the  acid  obtained 
when  trinitro-Y^-cumene  is  reduced  with  hydrogen  sulphide  can  be 
diazotised  without  displacement  of  the  sulphonic  group  ;  the  author, 
therefore,  considers  it  to  be  a  nitro-Yr-cumidinesulphonic  acid  (com- 
pare this  vol.,  p.  659). 

Diazonitro-^lr-cumenesulphonic   acid,   NOa'CeMca-c^   ^^  *>,    obtained 

as  a  colourless  precipitate  on  diazotising  sodium  nitro-Y^-cumidine- 
sulphonate,  is  a  comparatively  stable  compound  which  does  not  evolve 
nitrogen  when  boiled  with  alcohol  under  250  mm.  pressure,  and  de- 
composes extremely  slowly  when  boiled  with  water.  On  treatment 
with  /3-naphthol  dissolved  in  dilute  aqueous  potash,  it  yields  ft-naph- 
tholazo7i{tro-\lr-cumenesulphomc  acid,  dgHnNsSOs  +  2H2O,  which  crys- 
tallises in  orange  scales  showing  a  metallic  lustre,  and  sparingly 
soluble  in  water.  The  alkaline  salts  are  dark-red  in  colour,  and  mode- 
rately soluble.  The  calcium  salt  crystallises  in  red  scales  showing  a 
metallic  lustre.  W.  P.  W. 

Aromatic  Thiosulphonates  containing  Bivalent  Alkyl- 
radicles.  By  R.  Otto  and  A.  Rossing  (Ber.,  20,  2079—2088). — 
EthyJene  thiohenzenesulplwnate,  C2H4 !  S2(S02Ph)o,  is  obtained  when 
an  alcoholic  solution  of  potassium  thiobenzenesulphonate  (2  mols.) 
is  heated  with  ethylene  dibromide  (1  mol.)  at  100°  for  some  hours 
in  a  reflux  apparatus,  until  all  odour  of  the  dibromide  has  disap- 
peared. It  crystallises  in  small,  slender,  transparent,  silky  needles,  is 
destitute  of  odour  and  taste,  melts  at  84 — 85°,  and  is  readily  soluble 
in  benzene  and  hot  alcohol,  insoluble  in  water.  On  treatment  in 
alcoholic  solution  with  potassium  hydroxide  at  100°,  until  permanent 
alkalinity  is  produced,  ethylene  thiobenzenesulphonate  yields  a  mix- 
ture of  potassium  benzenesulphinate,  potassium  ethylenedisulphinate, 
and  diethylene  tetrasulphide  ;  and  inasmuch  as  the  addition  of  ethylene 
raercaptan  to  a  warm  alcoholic  solution  of  ethylene  thiobenzenesul- 
phonate brings  about  the  production  of  benzenesulphinio  acid  and 
diethylene  tetrasulphide,  the  authors  regard  this  reaction  as  taking 
place  in  two  stages  :— I.  C2H4  .*  S2(SO,Ph)2  +   4H2O  =  4PhS02H  -h 

C2H4(S02H)2    +     C2H4(SH)2;      II.     C2H4   !    S2(S02Ph)2    +    C2H4(SH)2    = 

2Ph-S02H  +  (0211482)2.  The  salt  is  also  readily  saponified  by 
barium  hydroxide,  or  when  heated  with  aqueous  ammonia  at  110° 
in  sealed   tubes.     If   the  hydrolysis  is  effected  by  means    of  potas- 
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slum  sulphide,  potassium  thiobenzenesulphonate  and  potassium  mer- 
captide  are  obtained,  and  the  reaction  corresponds  with  that  occiirriniy 
when  monovalent  alkyl  salts  are  similarly  treated  (this  vol.,  p.  226). 
When  reduced  with  zinc  and  hydrochloric  acid,  ethylene  thiobenzene- 
sulphonate  yields  diethylene  tetrasulphide  and  thiophenol,  the  latter 
doubtless  resulting  from  the  reduction  of  benzenesulphinic  acid ;  if 
it  is  heated  in  alcoholic  solution  with  zinc-dust  at  110"  for  two 
hours,  it  is  converted  into  zinc  benzenesulphinate  and  zinc  mercaptide. 

Ethylene  thioparatoluenesulphonate  is  obtained  in  like  manner  by  heat- 
ing equivalent  quantities  of  ethylene  bromide  and  potassium  thiopara- 
toluenesulphonate in  alcoholic  solution.  It  crystallises  in  colourless, 
transparent  needles  having  pyramidal  terminations,  and  showing  a 
vitreous  lustre,  melts  at  76 — 77°,  has  neither  odour  nor  taste,  and  is 
readily  soluble  in  benzene  and  hot  alcohol,  soluble  in  ether,  insoluble 
in  water.  When  saponified  with  potassium  hydroxide,  it  yields 
diethylene  tetrasulphide  and  potassium  paratoluenesulphinate. 

The  following  details  are  given  in  various  footnotes: — Potas- 
sium thiobenzenesulphonate,  with  2  mols.  HjO ;  the  sodium  salt, 
with  IJ  mols.  H2O ;  potassium  benzenesulphinate,  with  2  mols,  H2O  ; 
and  the  sodium  salt,  with  2  mols.  H2O,  are  described;  and  the 
optical  properties  of  the  crystals  of  the  first  and  last  salts  are  given. 
Ethylene  mercaptan,  when  treated  with  ammonia  and  exposed  to  the 
air  for  some  time,  is  converted  into  a  compound  melting  between  86* 
and  90°. 

Mixed  alkyl  tetrasulphidescanbe  obtained  from  sulphinic  acids  and 
mercaptans  containing  bivalent  radicles  :  thus,  to  judge  from  its  de- 
composition products,  ethylene  diphenyltetrasulphide, 

Ph-S2-C2H4-S2-Ph, 

appears  to  be  formed  by  the  action  of  ethylene  mercaptan  (1  mol.)  on 
benzenesulphinic  acid  (2  mols.)  in  alcoholic  solution  (compare  this 
vol.,  p.  242). 

Pure  diethylene  tetrasulphide  melts  at  148 — 151°  without  carboni- 
sation (compare  this  vol.,  p.  468).  W.  P.  W. 

Reduction  of  Aromatic  Thiosulphonates  containing  Uni- 
valent and  Bivalent  Alkyl-radicles  with  Hydrogen   Sulphide. 

B.y  R.  Otto  and  A.  Rossing  (Ber.,  20,  2090— 2092).— When  phenyl 
thiobenzenesulphonate  in  dilute  alcoholic  solution  is  reduced  with 
hydrogen  sulphide,  thiophenol  and  sodium  benzenesulphonate  are 
obtained,  together  with  a  viscous  oil  of  unpleasant  odour;  this  is  a 
phenyl  polysulphide,  probably  the  tetrasulphide  (compare  preceding 
Abstract),  inasmuch  as  it  is  reduced  to  phenyl  bisulphide  on  treat- 
ment with  colourless  ammonium  sulphide.  Tolyl  parathiotolnene- 
sulphonate  when  similarly  treated  yields  paratolyl  bisulphide,  tolyl 
tetrasulphide,  and  paratoluenesulphinic  acid ;  thiocresol  is  probably 
formed  in  the  reaction,  but  is  not  found  among  the  products,  owing 
to  the  readiness  with  which  it  reacts  with  toluenesulphinic  acid  to 
form  tolyl  bisulphide.  Ethyl  thiobenzenesulphonate  under  these  con- 
ditions is  converted  into  ethyl  mercaptan,  benzenesulphinic  acid,  and 
a  phenyl  polysulphide,  which   is  reduced   to   phenyl  bisulphide  on 
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treatment  with  colourless  amTnonium  sulphide.  Ethylene  thioben- 
zenesulphonate  when  suddenly  reduced  yields  ethylene  mercaptan, 
phenyl  tetrasulphide,  and  a  substance  insoluble  in  hot  alcohol,  which 
most  probably  consists  of  the  products  obtained  by  the  action  of 
ethylene  mercaptan  on  benzenesulphinic  acid  (see  p.  954). 

W.  P.  W. 

Halogen-derivatives  of  Phenylene  Dichloracetylene  Ketone. 
By  T.  ZiNCKE  and  C.  Frolich  (Ber.,  20,  2053— 2057).— Phenylene 
tetrachlorethylene  ketone  (tetrachlorhydrindonaphthene  ketone), 

C6H4<^QQj   ]>CCl2, 

is  formed  when  an  acetic  acid  solution  of  phenylene  dichloracetylene 
ketone  is  treated  with  chlorine  until  the  yellow  colour  is  no  longer 
visible  ;  the  solution  after  remaining  some  time  in  a  closed  vessel  is 
then  allowed  to  evaporate  at  the  ordinary  temperature.  It  crystal- 
lises in  large,  colourless,  transparent,  monoclinic  forms,  or  in  thick, 
white,  striated  needles,  melts  at  107 — 108°,  but  sublimes  at  a  lower 
temperature  with  an  odour  resembling  that  of  hexachlorethane,  and 
is  soluble  in  alcohol  and  acetic  acid.  Sulphurous  acid  and  potassium 
iodide  are  without  action  on  the  tetrachloro-ketone,  but  stannous 
chloride  converts  it  into  the  dichloro-derivative,  whilst  hydroxylamine 
hydrochloride  does  not  combine  with  it  until  the  two  compounds  are 
heated  at  120 — 160°,  when  the  oxime  of  the  dichloro-ketone  is  ob- 
tained. 

OrtliotricJiJorovinylbenzoic  acid,  CClzi  CChCeHi-COOH,  is  obtained  if 
the  tetrachloro-ketone  is  carefully  heated  with  aqueous  soda  and  a 
small  quantity  of  alcohol,  or  if  the  warm  alcoholic  solution  is  added 
to  cold  aqueous  soda.  It  crystallises  in  colourless  needles  or  broad 
scales,  melts  at  163°,  sublimes  at  higher  temperatures  without  decom- 
position, and  is  soluble  in  alcohol  and  acetic  acid.  The  methyl  salt 
forms  large,  colourless,  monoclinic  (?)  tables  or  prisms,  and  melts  at 
68°,  Neither  chlorine  nor  bromine  additive  compounds  of  the  acid 
have  been  obtained,  but  1  :  2  ethylbenzoic  acid,  melting  at  68°,  is 
formed  on  treating  it  with  sodium  amalgam  in  the  presence  of  water. 

Phenylene  dihromodichlorethylene  ketone,  C6H4<^p,^,-g  >>CClBr,    is 

prepared  from  the  dichloro-ketone  in  a  similar  manner  to  the  tetra- 
chloro-ketone, bromine  being  used  instead  of  chlorine,  and  is  crystal- 
lised from  acetic  acid,  inasmuch  as  partial  decomposition  into  bromine 
and  dichloro-ketone  occurs  if  alcohol  and  ether  are  employed  as 
solvents.  It  resembles  the  tetrachloro-ketone  in  crystalline  form, 
melts  at  125 — 128°  when  rapidly  heated,  but  when  cooled  and  re- 
heated, or  when  heated  slowly,  the  melting  point  is  113 — 114°. 
Sulphurous  acid  and  stannous  chloride  convert  it  into  the  dichloro- 
ketone,  hydroxylamine  hydrochloride  and  aniline  in  alcoholic  solution 
convert  it  on  boiling  into  the  oxime  and  anilide  of  the  dichloro- 
ketone  respectively,  whilst  iodine  is  liberated  from  alcoholic  potassium 
iodide  by  its  action. 

Orthodichlorobronwvinylbenzoic  acid,  CClBr  '.  CCl'CeHj'COOH,  pro- 
pared  similarly  to  the  trichloro-componnd,  forms  colourless  needles, 

3  s  2 
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melts  at  173 — 174°,  and  is  readily  soluble  in  alcohol.  The  methyl 
salt  crystallises  like  the  trichloro-salt,  and  melts  at  82°.  Neither 
chlorine  nor  bromine  additive  compounds  of  the  acid  have  been 
obtained,  but  sodium  amalgam  readily  reduces  it  to  1  :  2  ethylbenzoic 
acid.  W.  P.  W. 

Indoles,  By  A.  Pfulf  {Annalen,  239,  220— 223).— Fischer  and 
Hess  (Abstr.,  1884,  1181)  have  pointed  out  that  phenylindolecarb- 
oxylic  acid  decomposes  at  200°  into  phenylindole  and  carbonic  an- 
hydride. The  indole  is  a  pale-yellow  oil  boiling  at  826 — 327'',  soluble 
in  alcohol,  ether,  and  benzene.  It  does  not  form  a  compound  with 
picric  acid. 

Sodium  hypochlorite  precipitates  from  a  cold  neutral  solution  of 
phenylindolecarboxylic  acid,  [[Ph  :  COOH  =  1'  :  2],  a  red,  resinous 
mass  which  after  a  time  becomes  crystalline. 

CO'CO 

Fhenylpseudoisatin,  C6H4<^_-p^p,  _^,  is  extracted  from  the  alco- 
holic solution  of  this  crude  product  by  boiling  it  with  alcoholic  soda, 
removing  the  alcohol  by  evaporation,  dissolving  the  residue  in  water, 
and  precipitating  the  isatin  by  hydrochloric  acid.  Phenylpseudo- 
isatin  is  deposited  from  ethereal  solutions  in  red  plates.  It  melts  at 
134°,  and  dissolves  freely  in  alcohol,  ether,  and  benzene. 

Acetophenonephenylhydrazine  melts  at  97 — 98°,  and  is  converted 
into  diphenylindole  [1'  :  2']  by  the  action  of  zinc  chloride.  This 
indole  boils  above  360°,  and  has  not  yet  been  obtained  in  the  crystalline 
state.  It  is  soluble  in  alcohol,  ether,  and  benzene,  and  does  not  com- 
bine with  picric  acid.  W.  C.  W. 

Indoles  from  Tolylhydrazines.  By  J.  Easchen  (Annalen,  239, 
223 — 229). — Paratolylhydrazixepyruvic  acid  separates  as  a  yellow, 
crystalline  precipitate  on  adding  an  aqueous  solution  of  paratolyl- 
hydrazine  hydrochloride  to  pyruvic  acid.  The  acid  melts  with  decom- 
position at  158 — 160°.  It  is  soluble  in  alcohol,  chloroform,  and  acetic 
acid.  The  ethylic  salt  crystallises  in  needles  of  a  pale-yellow  colour. 
It  is  converted  into  the  ethylic  salt  of  methylindolecarboxylic  acid  by 
the  action  of  zinc  chloride  at  220°.  3  :  2'  Methylindolecarhoxylio  acid 
melts  at  227 — 228°  with  evolution  of  carbonic  anhydride  and  forma- 
tion of  methylindole  [Me  =  3]  and  other  products.  The  acid  is 
freely  soluble  in  alcohol,  ether,  chloroform,  and  acetic  acid.  The 
ethylic  salt  forms  colourless  needles  or  plates  melting  at  158 — 160°. 
^-Methylindole  is  soluble  in  alcohol,  ether,  benzene,  light  petroleum, 
and  in  hot  water.  It  melts  at  58*5°,  and  closely  resembles  indole  in 
its  reactions  with  pine-wood,  and  with  nitrous  and  picric  acids.  The 
2ncrate,  CgHgNjCeHafNOa):!*©!!,  is  deposited  from  a  hot  aqueous  solu- 
tion as  it  cools  in  red  needles  melting  at  151°. 

Paratolylhydrazine-acetone  melts  at  50 — 52°.  On  exposure  to  the 
air,  it  deliquesces  and  forms  a  resinous  mass. 

3  :  2' -Dimethylindole  melts  at  114 — 115°,  and  boils  without  decom- 
position. It  is  freely  soluble  in  warm  alcohol,  benzene,  ether,  and 
glacial  acetic  acid.  The  pier  ate,  CioHi,N'C6Hb(N02)jOH,  is  deposited 
from  benzene  in  dark-red  needles.     This  salt  melts  at  155°. 
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Orthotolylhydrazinepyruvic  acid  melts  at  158 — 159°  witli  decomposi- 
tion. The  ethyl  salts  melts  at  61 — 62",  and  is  deposited  from  hot 
alcoholic  solutions  in  slender  needles  of  a  pale-yellow  colour, 
1  :  2'  Methylindolecarboxjlic  acid  melts  at  170 — 171°  with  decomposi- 
tion, yielding  a  very  small  quantity  of  methylindole.  The  acid  is 
soluble  in  alcohol,  ether,  acetic  acid,  and  in  hot  water. 

w.  c.  w. 

Methylindoles.  By  M.  Wenzing  {Annalen,  239,  239—247).— 
The  preparation  of  skatole  from  pro pylidenephenyl hydrazine  has  been 
previously  described  by  E.  Fischer  (Abstr.,  1886,  806).  The  hydro- 
chloride, (CgHgNlijHCl,  is  precipitated  from  its  alcoholic  solution  by 
ether  in  white,  needle-shaped  crystals.  It  melts  at  167 — 168°.  The 
picrate  contains  picric  acid  and  skatole  in  molecular  proportion. 
Benzylidenedislcatole  is  formed  by  the  action  of  zinc  chloride  on  benz- 
aldehyde  and  skatole.  It  melts  at  140 — 142°,  and  dissolves  in  hot 
alcohol,  chloroform,  ether,  and  acetic  acid.  It  does  not  yield  benz- 
aldehyde  when  boiled  with  hydrochloric  or  sulphuric  acids.  Hydro- 
shatole  formed  by  reducing  an  alcoholic  solution  of  skatole  with  zinc- 
dust  and  hydrochloric  acid,  is  a  colourless  oil  resembling  quinoline 
and  piperidine  in  odour.  It  boils  at  231 — 232°  under  744  mm.  pres- 
sure (thermometer  immersed  in  vapour).  It  dissolves  freely  in  alcohol, 
ether,  and  light  petroleum,  and  the  alcoholic  solution  stains  pine- wood 
of  an  orange  colour.  The  hydrochloride  is  soluble  in  water  and  alcohol, 
but  insoluble  in  ether.  The  oxalate  melts  at  126°  with  decomposition, 
and  is  insoluble  in  ether.  The  picrate  is  deposited  from  benzene  in 
yellow  granular  crystals  melting  at  149 — 150°.  The  platinochloride, 
(C9HnN)2,H2PtCl6,  forms  yellow  needles  and  is  sparingly  soluble  in 
water.  It  is  decomposed  by  hot  water.  Hydroskatole  yields  a 
nitroso-derivative.  It  is  an  oily  liquid,  and  yields  a  hydrazine  on 
reduction  which  forms  a  crystalline  sulphate. 

Hydromethylketnle  and  the  nitrosamine  have  been  described  by 
Jackson  (Abstr.,  1881,  734).  Hydromethylketole  boils  at  227—228° 
under  742  mm.  pressure.  The  oxalate  and  picrate  are  crystalline,  and 
melt  at  130°  and  150°  respectively.  The  hydrazine  forms  colourless 
prisms  soluble  in  alcohol,  ether,  and  light  petroleum.  It  melts  at 
40 — 41°,  and  yields  a  crystalline  sulphate  and  hydrochloride  soluble 
in  alcohol.  Hydromethylketole  forms  a  crystalline  compound, 
CieHicNaS,  with  phenyl  thiocyanate.  It  is  soluble  in  ether,  and  melts 
at  100—101°. 

Hydromethylindole  [Me  =  1']  boils  at  216°  under  728  mm.  pressure, 
and  is  volatile  in  a  current  of  steam.  It  is  soluble  in  alcohol  and 
ether.  Most  of  its  salts  are  soluble  in  alcohol  and  water.  The 
platinochloride,  (C9HiiN)2,H2PtCl6,  is  decomposed  by  boiling  in  water. 
The  oxalate  melts  at  103 — 105°,  and  the  picrate  at  155°. 

w.  c.  w. 

Condensation  of  Isobutaldehyde  and  Methylal  with 
Aniline.  By  W.  v.  Miller  and  ¥.  Kinkelin  (Ber.,  20,  1934—1942). 
— The  author  investigated  this  reaction  in  the  hope  of  obtaining  an 
indole  according  to  the  reactions :  CHMe>*COH  +  CH.O  = 
CHMe2'CH(0ii)-C0H  and  CHMe,-CH(OH)-COH   +   CeH^-Nk^  = 
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CPr^-C-CH  :  CH  ' 

CH<  II  >  +  2H2O.     The  product  of  the  reaction  had  \ 

^-nh-c-ch:ch^ 

no  odour  of  indole,  but  yielded  a  base  which,  when  heated  with  zinc  , 

chloride,  gave  small  quantities  of  an  indole,  probably  of  the  above  ] 

formula.       Besides  this  indole,    the    author    obtained  from  the    zinc  ^ 

chloride  melt  two  isomeric  bases,  CuHuN,  and  a  base,  C13H15N.     The  | 

bases,  CnHnN,  the  author  believes  to  be  dimethylquinolines.     The  one  | 

is  solid,  melts  at  63 — 65°,  and  boils  at  274 — 275° ;  the  other  is  liquid,  | 

and  boils  about  265—275°.     The  base,  Ci.HisN",  boils  about  300°.    All  j 

are  being  investigated.  L.  T.  T.  \ 

Diphenylenedihydrazine.      By  R.  Arheidt  (Anvalen,  239,   206  \ 

— 215). — Diphenylenedihydrazine^     Ci-Jlii{^il^i)i,    is  prepared    by    re-  ' 
duciug  the  diazo-corapound  of  diamidodiphenyl  with  sodium  sulphite 
or  stannous  chloride.     The  salts  of  the  base  are  crystalline  ;  the  nitrate 

is  freely  soluble  in  hot  water;  the   sulphate  and  hydrochloride    are  ^ 
sparingly  soluble.     The  base  is  precipitated  from  solutions  of  its  salts 

by  alkalis  and  also  by  sodium  acetate.     It  melts  with  decomposition  ' 

at  165 — 167°,  and  dissolves  sparingly  in  alcohol,  ether,  and  chloroform.  \ 
The  addition  of  the  theoretical   quantity  of  an   aqueous  solution  of 

potassium    cyanate    converts    diphenylenedihvdrazine   hydrochloride  ■ 

into  diphenylenedisemicarlazide,  C,2H8(NH'NH-CO]S'H2)i.      This  com-  1 

pound  is  soluble  in  glacial  acetic  acid.     It  melts  with  decomposition  ! 

between  306°  and  308°.     The  sulphate  and  hydrociiloride  are  crystal  , 
line.       Diphenylenedinitrosohydrazine,    Ci2H8(N2H2*XO),,    melts    with 
decomposition  at  112 — 113°.     It  is  soluble  in  acetone,  chloroform,  and 
acetic  acid,  but  the  solutions  are  unstable.     Dijphenylenedihydrazine- 

jjyruvic  acid,   Ci2H8(N'2H '.  CMe*C00H)2,  is  freely  soluble  in  acetone  \ 

and    in  alkalis.     It    melts    at    197 — 198°  with  decomposition.      Bi-  \ 

phenylenediacetonehydrazine,  Ci2H8(N2H  !  CMe2)2,  is  very  unstable.     It  ] 

is  freely  soluble  in   alcohol,  chloroform,  and  acetic    acid,   and   melts  \ 

with  decomposition  at  197 — 199°.     It  is  converted  into  diphenyldi-  \ 

methylindole,  Cells' C6H3<^^jj^CMe,  and  diphenyl  by  the  action  of  ; 

zinc  chloride  at  215°.     Diphendimethylindole  melts  at  270°,  and  boils  | 

without  decomposition.     It  is  freely  soluble  in  alcohol  and  acetic  acid  j 

and  exhibits  the  characteristic  indole  reaction.  W.  C.  W.  ; 

Orthodibenzyldicarboxylic  Acid.      By  N".  Dobreff  {A^malen,  '\ 
239,  65 — 71). — In  addition  to  the  salts   of  orthodibenzyldicarboxylic 

acid,  which  have  been  previously  described  by  Graebe,  the  author  has  \ 

prepared  the  following  salts  : — The  ammonium  salt,  Ci6Hi204(NH4)2,  \ 

is  very  soluble  in  water;  the  calcium  and  barium  salts  are  also  very  i 

soluble,  and   crystallise  with  difficulty.     The   ammonium  salt  precipi-  i 

tates  basic  salts  from  solutions  of  lead,  copper,  and  zinc  acetates.    The  \ 
inethyl  salt,  Ci6lIi204Me2,  melts  at   100 — 101°  and  is  freely  soluble  in 

njethyl  alcohol,  alcohol,  chloroform,  and  carbon  bisulphide.    The  eiliyl  \ 

salt,  Ci6Hi204Et2,  crystallises  in  needles  or  prisms  and  melts  at  69 — 71".  : 
It  is  best  recrystallised  from  hot  amyl  alcohol.     On  saturating  the 

alcoholic  solution  with  ammonia  gas,  crystals  of  ethyl  dibenzyldicarb-  \ 
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oxylaminate,  COOEt-CeHi-CH./CHs-CsHi'CONHo,  are  slowly  de- 
posited.   The  compound  melts  between  65°  and  68°. 

Dibenzyldicarboxylic  acid  yields  diphthalylic  acid  when  oxidised 
with  potassium  permanganate,  and  stilbene  -when  distilled  with  soda- 
lime.  Fuming  nitric  acid  converts  diphenyldicarboxylic  acid  into  a 
dinitro-product  which  is  soluble  in  hot  water  and  in  hot  alcohol.  The 
calcium  and  barium  salts  are  amorphous,  and  explode  when  heated. 
The  ethyl  salt,  Ci6HH(N02)204Et,  melts  at  60°. 

On  oxidation  with  potassium  permanganate,  dinitrobenzyldicarb- 
oxylic  acid  yields  /3-nitrophthalic  acid.  W.  C.  W. 

So-called  Carbonylcarbazole  (Carbazole-blue).  By  E.  Bam- 
berger and  R.  MiJller  (Ber.,  20, 1903 — 1907). — Suida  first  described 
this  compound  (Abstr.,  1880,   245)   as  an  anhydride  of  orthamido- 

phenylbenzoic  acid,  giving  it  the  formiila<^p^-rT^^p^]>.     The  authors 

have  re-examined  it,  and  find  it  to  belong  to  the  class  of  triphenyl- 
methane  colouring  matters,  and  to  have  the  constitution 


0H.c(CeH3<N|>)^. 


The  authors  consider  the  blue  colour  of  the  free  base  to  be  only 
superficial  and  due  to  impurities,  and  on  the  addition  of  strong  hydro- 
chloric acid  it  is  very  much  intensified  owing  to  the  formation  of  the 
true  dehydrated  colouring  matter.  When  treated  with  acetic  acid 
and  zinc,  the  leuco-hase  is  obtained,  which  crystallises  in  microscopic 
needles,  dissolves  in  ether  to  a  bluish-violet  fluorescent  liquid,  and  is 
reconverted  into  the  colour-base  by  oxidation.  When  heated  alone 
or  with  zinc-dust,  the  colouring  matter  yields  carbazole.  A  very 
similar  substance  was  also  prepared  by  fusing  carbon  hexachloride 
with  carbazole.  The  authors  therefore  propose  the  name  carbazole-blue 
for  this  substance.  L.  T.  T. 

The   Hydrocarbon   CiJIu  from  Styrolene  Alcohol.     By    T. 

ZiNCKE  (Annalen,  240,  137 — 147). — In  the  light  of  the  formation  of 
naphthalene-derivatives  by  condensation  lately  observed,  and  especially 
of  the  formation  of  a-naphthol  from  phenylisocrotonic  acid  (Fittig 
and  Erdmann,  Abstr.,  1885,  545),  the  author  believes  the  hydrocarbon 
obtained  from  styrolene  alcohol  (phenylglycol)  to  be  /^-phenylnaphtha- 

CPh ' CH 
lene  [Ph  =  2],  and  not  to  have  the  formula  <Cnjj  •'nPh-^  previously 

(Abstr.,  1885,  269)  ascribed  to  it.  The  derivatives  will  thus  be 
li-pheni/hiap?tthaquinone,  l3-phenylamidonaphthaquinone,  &c.,  the  con- 
stitution of  the  last-named,  for  instance,  being  [0  :  Ph  :  NH2  :  0  = 
1  :  2  :  3  :  4].  This  constitution  will  more  fully  explain  the  reactions 
of  this  hydrocarbon  than  the  one  previously  given.  The  one  piece  of 
evidence  that  seems  to  be  antagonistic  to  the  naphthalene  formula — 
that  is,  the  formation  of  0*9  gram  of  benzoic  acid  from  1  gram  of  the 
hydrocarbon — is  probably  due  to  an  error  in  weighing,  2  grams  having 
most  likely  been  really  taken.  A  repetition  of  the  experiment  yielded 
the  lower  percentage  of  benzoic   acid.     The  formation   {loc.  cit.)  of 
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phtbalic  acid  and  the  acid  CgHsOs  (probably  COOH-CeHi-CO'COOH) 

points  to  the  correctness  of  the  naphthalene  formula. 

All  attempts  to  synthesise  /3-phenylnaphthalene  by  other  methods 
for  comparison  with  the  above  hydrocarbon  gave  negative  results. 
Graebe  has  described  (Ber.,  7,  792)  a  phenylnaphthalene  which  is 
probably  the  a- naphthalene.  Watson  Smith  has  described  a  /3-phenyl- 
naphthalene  obtained  by  the  action  of  bromobenzene  on  naphthalene 
(Abstr.,  1880,  125,  261 ;  see  also  Smith  and  Takamatsu,  Trans.,  1881, 
646).  The  author  questions  the  correctness  of  Smith's  view  and 
believes  the  compound  rather  to  be  the  (perhaps  impure)  a-derivative. 

L.  T.  T. 

Action  of  Chlorine  on  Phenols.  By  T.  Zincke  (Ber.,  20,  2058 
— 2061). — In  certain  cases,  chlorinated  ketones  are  formed  when 
phenols  dissolved  in  acetic  acid  are  treated  with  chlorine.  Definite 
results  have  been  obtained  with  the  two  naphthols,  but  so  far  the 
attempts  made  to  isolate  the  products  of  the  action  of  chlorine  on 
hydroxy quinoline,  thymoquinone,  catechol,  and  resorcinol  have  not 
met  with  success. 

When  ix-naphthol  is  treated  with  chlorine  in  acetic  acid  solution,  a 
compound  is  obtained,  which  appears  to  be  a  chloride  of  dichloro-/3- 

CO'CCl 
naphthaquinone,  C6H4<^pp,,  pp?>.  It  crystallises  in  large,  colour- 
less, rectangular  tables,  melts  at  156 — 157°,  is  not  decomposed  on 
heating,  and  is  sparingly  soluble  in  ether  and  light  petroleum,  readily 
soluble  in  benzene  and  hot  alcohol.  Although  insoluble  in  dilute 
alkali  it  dissolves  slowly  in  concentrated  alkali  on  addition  of  alcohol, 
and  is  converted  into  phenylenedichloracetyleneglycollic  acid  (this 
vol.,  pp.  54,  728).  When  the  ketone  chloride  is  dissolved  in  hot  alcohol 
and  treated  with  dilute  aqueous  soda  until  the  reaction  is  feebly 
alkaline,  a  compound  is  formed  which,  on  the  addition  of  an  acid, 
separates  in  slender,  orange  needles  melting  at  146°.  This  is  probably 
a  hydroxy-derivative  obtained  by  the  substitution  of  hydroxyl  for 
chlorine  in  the  ketone  chloride ;  it  dissolves  without  decomposition  in 
cold  dilute  alkali  with  a  yellow  colour,  but  on  heating  the  solution  it 
becomes  dark  red,  and  yields  chlorhydroxy-a-naphthaquinone  (m.  p.  = 
215°)  when  treated  with  an  acid.  Dichloro-/3-naphthaquinone  and  its 
chloride,  therefore,  exhibit  a  similar  series  of  reactions,  inasmuch  as 
it  is  converted  into  chlorhydroxy-«-naphthaquinone  by  prolonged 
treatment  with  sodium  carbonate,  or  by  heating  with  concentrated 
hydrochloric  acid. 

The  ketone  chloride  obtained  from  /3-naphthol  under  similar  con- 
ditions crystallises  from  the  acetic  acid  solution  in  broad  lustrous 
laminas,  melts  at  85°,  and  is  readily  soluble  in  alcohol  and  acetic  acid, 
but  quickly  resinifies  in  these  solutions.  From  benzene  and  light 
petroleum,  however,  it  crystallises  in  small,  glistening  scales,  which 
melt  at  100°  to  a  turbid  liquid  which  becomes  clear  at  140°.  Dilute 
alkali  converts  the  ketone  chloride  into  black  resinous  products,  but 
on  treating  its  solution  in  aqueous  alcohol  with  sodium  carbonate,  it 
yields  a  compound  which  crystallises  in  thick,  glistening,  red  needles, 
melts  at  174°,  and  is  soluble  in  benzene  and  acetic  acid.  The  inves- 
tigation will  be  continued.  W.  P.  W. 
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Action  of  Chlorine  on  Aceto-/3-Naphthylaniine.  By  P.  T.  Cleve 
(Ber.,  20, 1989— 1992).— Acetochloro-(3-naphthylamine,  CloHeCl-NHAc, 
is  prepared,  by  passing  chlorine  (1  mol.)  into  a  solution  of  aceto-/3- 
naphthylamine  iii  dilute  acetic  acid,  and  precipitating  with  water.  It 
crystallises  from  alcohol  in  very  slender  colourless  needles,  which 
melt  at  147°;  it  is  sparingly  soluble  in  boiling  water,  readily  in 
alcohol. 

Chloro-13-naphthylamine,  CioH6Cl2'NH2,  is  obtained  by  treating  an 
alcoholic  solution  of  the  above  acetyl-derivative  with  hydrochloric 
acid.  It  crystallises  from  dilute  alcohol  in  vslender  colourless  needles, 
melting  at  59°.  The  hydrochloride  crystallises  (with  1  mol.  HgO)  in 
lustrous  colourless  needles,  rather  soluble  in  boiling  water  containing 
hydrochloric  acid.  When  the  base  is  treated  with  niti'ogen  trioxide 
in  presence  of  sulphuric  acid,  a-chloronaphthalene  is  formed;  when 
boiled  with  nitric  acid,  it  is  oxidised  to  phthalic  acid. 

Bichloronajphthalene,  C10H6CI2,  is  formed  when  10  grams  of  chloro- 
y3-naphthylamine  hydrochloride  dissolved  in  boiling  hydrochloric  acid 
is  treated  with  5  grams  of  cuprous  chloride,  and  4  grams  of  potassium 
nitrate  dissolved  in  20  c.c.  of  water  added  by  drops.  The  product  is 
steam  distilled,  and  the  yellow  oil  so  obtained,  which  solidifies  in  a 
few  days,  crystallised  from  alcohol ;  it  separates  in  tabular  monoclinic 
crystals ;  a  :  h  :  c  =  1-5196  :  1  :?;  ^  =  76°  46' ;  it  melts  at  34—35°  ; 
Widman's  a-dichloronaphthalene  melts  at  38°,  and  crystallises  in 
pointed  needles. 

When  monochloronaphthylamine  is  heated  with  soda-lime,  a-/5-naph- 
thazine  (Witt,  Ber.,  19,  2791)  is  formed.  The  dichloronaphthalene 
described  above  is  therefore  an  a-/3-derivative.  N.  H.  M. 

Orthoamidated  Aromatic  Mercaptans.  By  P.  Jacobson  {Ber., 
20,  1895— 1903).— The  author  has  previously  shown  (Abstr.,  1886, 
700  and  876)  that  the  anhydro-compounds  of  orthamidophenyl  mer- 
captan  are  easily  formed  by  the  oxidation  of  thioanilides.  He  has 
now  extended  this  reaction  to  the  naphthalene  series. 

a-Thioacetonaphthalide  described    by   Bernthsen    and    Trompetter 

(Abstr.,  1879,  146)  is  best  obtained   by  acting  on  acetonaphthalide 

with   phosphoric    sulpliide ;    it  melts   at    110 — 111°   (Bernthsen  and 

Trompetter  give   95 — 96°).      When  oxidised  with   potassium   ferri- 

N 
cyanide,  this  yields  ethenylamidonaphthylmercaptan,CioH6<^  ^^CMe^ 

probably  identical  with  that  recently  obtained  by  Hofmann  (this  vol., 
p.  839).  The  hydrochloride  crystallises  in  needles.  Benzenylamido- 
naphthyl  mercaptan,  also  described  by  Hofmann  {loc.  cit.,)  was  similarly 
obtained  from  a-thiobenzonaphthalide.  The  picrate  yields  characteristic 
orange  needles,  melting  at  130 — 131°.  Attempts  to  prepare  araido- 
naphthyl  mercaptan  by  heating  the  benzyl  base  with  alcoholic  potash 
were  unsuccessful,  but  a  slightly  basic  oxidation  derivative  crystallising 
in  yellow  scales  and  melting  at  131 — 132°  was  obtained.  The  author 
is  unable  at  present  to  decide  whether  this  is  a  diamidodinaphthyl 

NH 

bisulphide,  S2(CioH6'N  Ho)  2,  or  a  thionaphthoquinonimide,CloH6<[_^_>, 

the  percentage  composition  of  which  are  very  similar.     When  treated 


962  ABSTRACTS    OF   CHKMICAL    PAPERS. 

with  acetic  anlaydride,  this  substance  yields  diacetylamidonapMliyl 
Tnercaptan,  NHAcCioHs'SAc,  crystallising  in  long  needles,  and  melting 
at  173-5—175°.  When  heated  with  hydrochloric  acid  at  200—220°, 
this  acetyl-derivative  is  decomposed,  ethenylamidonaphthyl  mercaptan 
being  formed. 

Orthamidophenyl  mercaptan  bisulphide,  when  heated  with  acetic 
anhydride,  yields  diacetylamidojphenyl  mercaptan,  NHAc-C6H4*SAc, 
crystallising  in  prisms  melting  at  135°.  Phenyl  bisulphide  and  benzyl 
bisulphide  are,  however,  not  attacked  by  acetic  chloride,  so  that  this  is 
not  a  general  reaction  for  bisulphides,  and  does  not  decide  which  of 
the  two  formulae  proposed  for  the  new  compound  is  the  correct  one. 

L,,  T.  T. 

Action  of  Aldehydes  on  Amidosulphonic  Acids.  By  E.  Cahn 
and  M.  Lange  (Ber.,  20,  2001 — 2002). — When  sodium  naphthionate 
(1  mol.)  dissolved  in  a  little  water  is  treated  with  benzaldehyde 
(1  mol.)  and  shaken,  the  condensation  iwoduct  SOaNa'doHe'N  I  CHPh 
separates  in  straw-coloured  plates.  This  is  decomposed  into  its  original 
constituents  by  prolonged  boiling  with  water.  The  corresponding 
condensation  product  from  a-naphthylaminesalphonic  acid  and  benz- 
aldehyde is  prepared  by  adding  the  aldehyde  to  an  alcoholic  solution 
of  the  sodium  salt  of  the  sulphonic  acid,  and  crystallises  in  concentri- 
cally grouped  needles.  The  analogous  compound  from  /^^-naphthyl- 
aminesulphonic  acid  and  benzaldehyde  crystallises  in  well-formed, 
long,  pale-yellow  prisms. 

Benzidinesulphonic  acid  and  the  sulphonic  acid  of  amido-azo-com- 
pounds  yield  analogous  compounds.  N.  H.  M. 

iS-Naphthylaminesulphonic  Acids.  By  S.  Forsling  (J5er.,  20, 
2099 — 2106). —  Further  examination  has  shown  that  the  ^-naphthyl- 
aminesulphonic  acid  obtained  by  heating  y3-naphthylamine  with 
sulphuric  acid  at  140""  (Abstr.,  1886,  890),  is  not  pure,  but  contains 
three  isomerides,  of  which  one  is  identical  with  Bronner's  acid  (this 
\ol.,  p.  375),  and  a  second,  produced  in  small  quantity  only,  is  perhaps 
identical  with  the  ^-acid  (loc.  cit.,  p.  732),  whilst  the  remaining  two, 
designated  as  1  and  2,  are  respectively  identical  with  the  acids  termed 
a  and  7  in  a  patent  specification  of  Dahl's.  A  separation  of  the  acids 
was  effected  by  fractional  crystallisation  of  the  calcium  salts. 

fi-Naphthylaminesulphonic  acid,  1,  dissolves  in  about  1700  parts  of 
cold  water,  and  is  almost  insoluble  in  alcohol.  Its  salts  generally  are 
readily  soluble  in  water,  yielding  solutions  fluorescing  blue,  and,  with 
the  exception  of  the  silver  and  copper  salts,  can  be  heated  at  180° 
without  decomposition.  The  potassium  salt  with  ^  mol.  H2O,  forms 
six-sided  tables ;  the  sodium  salt  is  anhydrous,  and  crystallises  in  thin 
four-sided  scales  ;  the  barium  salt,  with  4  mols.  H^O,  forms  long 
prisms,  and  dissolves  in  about  23  parts  of  cold  water;  the  calcium 
salt,  with  6  mols.  H2O,  forms  large,  thick  tables,  which  become 
coloured  red  on  crystallisation  from  an  aqueous  solution,  and  dis- 
solve in  about  11  parts  of  cold  water ;  the  magnesiurn  salt,  with 
3^  mols.  H2O,  forms  small  crystalline  aggregates ;  the  zinc  salt,  with 
6  mols.  H,;0,  crystallises  in  prisms  ;  and  the  lead  salt  crystallises  in 
small  needles,  and  is  anhydrous.     The  corresponding  diazouaphtha- 
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lenesalplionic  acid,  C10H6N2SO3,  a  greonish-yellow,  indistinctly  crystal- 
line powder,  yields,  when  boiled  with  water,  Bayer's  /iJ-naphtliolsul- 
phonic  acid,  from  which  ^-dichloronaphthalene  (m.  p,  61*5°)  is 
obtained  on  treating  its  potassium  salt  with  phosphorus  pentachloride. 

(3-Naphthylaminesulphonic  acid,  2,  dissolves  in  about  1300  parts  of 
cold  water,  and  is  almost  insoluble  in  alcohol.  Its  salts  dissolve  readily 
in  water,  yielding  solutions  fluorescing  blue,  and  show  great  similarity 
in  properties  to  the  corresponding  salts  of  the  No.  1  acid.  The  potas- 
sium salt,  with  1  mol.  H2O,  crystallises  in  small  rhombohedra;  the  sodium 
salt,  with  5  mols.  H2O,  crystallises  in  large  tables ;  the  barium  salt, 
with  2^  mols.  HoO,  forms  small  aggregates ;  the  calcium  salt,  with 
11  mols.  HoO,  crystallises  in  long,  yellowish  needles,  and  dissolves  in 
about  11  parts  of  cold  water:  the  amount  of  water  of  crystallisation 
in  this  salt  varies  with  the  temperature  at  which  crystallisation  takes 
place,  and  at  about  10°  crystals  are  obtained  w^hich  at  once  effloresce 
when  separated  from  the  mother-liquor;  the  magnesium  salt,  with 
8  mols.  H2O,  forms  small,  well-formed  crystals ;  and  the  lead  salt  is 
anhydrous.  The  diazonaphchalenesulphonic  acid  is  obtained  as  a  green 
microcrystalline  powder,  and  when  boiled  with  concentrated  hydro- 
chloric acid  yields  a  chloronaphthalenesulphonic  acid,  from  which,  on 
treatment  of  its  potassium  salt  with  phosphorus  pentachloride,  a 
dichloronaphthalene  (probably  1'  :  2)  is  obtained,  melting  at  48°. 

W.  P.  W. 

Action  of  Phosphorus  Pentachloride  on  a-Hydroxynaph- 
thoic  Acid.  By  R.  Wolffenstein  {Ber.,  20,  1966—1967).-- 
at-Ghlorocarboxylnaphthylorthophosphoricdichluride,  POCL'O'CioHfi'CCIa, 
is  obtained  by  warming  a-hydroxynaphtho'ic  acid  with  phosphorus 
pentachloride  (rather  more  than  2  mols.)  in  presence  of  a  little  phos- 
phoric chloride,  until  the  mixture  is  homogeneous.  The  product,  when 
cold,  is  poured  on  to  ice.  It  crystallises  from  light  petroleum  in  trans- 
parent, colourless  prisms  melting  at  115°.  The  compound  is  analogous 
to  that  obtained  by  Anschiitz  and  More  {An7iale7i,  239,  314)  from 
salicylic  acid  and  phosphorus  pentachloride.  N.  H.  M. 

Indoles  from  a-Naphthylhydrazine.  By  A.  Schlieper  {Anna- 
len,  239,  229 — 239). — The  indoles  from  a-naphthylliydrazine  are 
prepared  by  the  same  methods  which  the  author  employed  in  the 
preparation  of  the  /:i-naphthindoles  (this  vol.,  p.  554). 

oc-Naphthylhijdrazinepyriwic  acid  has  been  previously  described  by 
E.  Fischer  (Abstr.,  1886,  554).  The  ethylic  salt  forms  yellow  prisms, 
and  is  freely  soluble  in  benzene,  chloroform,  ether,  acetic  acid,  and  hot 
alcohol.  It  melts  at  100°,  and  on  fusion  with  zinc  chloride  yields 
ethyl  a-naphthindolecarboxylate  and  small  quantities  of  indole  and 
a-uaphthiudolecarboxylic  acid.  Ethyl  at-naphthindolecarbo.vylate  can 
be  distilled  in  a  cuiTent  of  superheated  steam.  It  melts  at  170°,  and 
dissolves   freely  in   benzene,    hot    alcohol,    and   glacial   acetic   acid. 

NH 

a.-Napht}iindolecarbox])lic  acid,  CioHc<Cqtt^C*COOH,  melts  at  202**, 

and  decomposes  at  210 — 220°,  yielding  a-naphthindole;  it  is  soluble  in 
alcohol,  ether,  and  acetic  acid,  and  in  alkalis.  It  is  reprecipitated 
from  the  alkaline  solution  on  the  addition  of  an  acid,  and  from  the 
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ammoniacal  solution  on  boiling.  The  nickel,  cadmium^  barium,  and 
sodium  salts  are  crystalline. 

x-Naphthindole  melts  at  175°,  and  dissolves  freely  in  alcohol,  ether, 
and  benzene.  It  is  less  soluble  in  hot  water,  dilute  acetic  acid,  and 
light  petroleum,  and  it  is  deposited  from  these  solutions  in  colourless 
plates.  The picrate  crystallises  in  needles.  The  solution  of  the  indole  in 
acetic  acid  gives  a  red  coloration  with  strong  nitric  acid,  a  colourless 
precipitate  with  hydrochloric  acid,  probably  (Ci2H9N)>,HCl,  and  a 
bluish-green  precipitate  on  boiling  with  hydrogen  peroxide. 

oc-Hijdronaphthindole  is  obtained  as  a  crystallisable  oil  on  boiling  the 
alcoholic  solution  of  the  indole  with  zinc-dust  and  hydrochloric  acid. 
The  alcoholic  solution  gives  a  red-violet  coloration  with  silver  nitrate, 
ferric  chloride,  and  nitrous  acid.  The  salts  of  the  mineral  acids  are 
soluble  in  water.  The  oxalate  is  deposited  from  hot  alcoholic  solu- 
tion in  colourless  needles  melting  at  166°.  It  is  precipitated  on 
adding  oxalic  acid  to  a  solution  of  the  base. 

NH 

Methyl-oL-naphthindole,   CioH6<[pTT^CMe,  obtained  from  acetone- 

«-naphthylhydrazine  (Abstr.,  1886,  555),  is  soluble  in  alcohol,  ether, 
benzene,  acetic  acid,  and  in  hot  water.  It  melts  at  132°.  The 
picrate  is  deposited  from  hot  benzene  in  dark  red  needles,  and  melts 
at  167 — 168°.  The  acetic  acid  solution  of  the  indole  gives  a  cherry- 
red  coloration  with  ferric  chloride,  and  on  the  addition  of  water  a 
coloured  precipitate  is  formed.  W.  C.  W. 

Nitroacenaphthene.  By  E.  Jandrier  (Oompt.  rend.,  104,  1858). 
— Nitric  acid  of  sp.  gr.  1  '34  is  added  drop  by  drop  to  a  warm  satu- 
rated solution  of  aceniaphthene  in  glacial  acetic  acid,  and  the  product 
crystallised  from  alcohol,  ether,  or  acetic  acid.  It  forms  white,  silky 
needles  which  melt  at  155°,  and  sublime  at  a  low  temperature,  con- 
densing in  pale-yellow  needles.  The  nitro-derivative  is  easily  reduced 
by  zinc  and  hydrochloric  acid  or  iron  and  acetic  acid,  and  the  amido- 
derivative  yields  a  blue-violet  product  when  caref  ally  oxidised.  With 
potassium  dichromate  and  sulphuric  acid,  or  with  calcium  hypochlo- 
rite, it  yields  a  green  solution  and  a  green  precipitate.-  The  diazo- 
derivative  forms  a  yellow  colouring  matter  with  phenol,  and  scarlet 
and  ponceaus  with  y3-najphthol  or  its  disulphonic  acid.         C.  H.  B. 

Methylerythrohydroxyanthraquinone.  By  W.  Birukoff  (Ber., 
20,  2U68— 2071).— Baeyer  and  Drewsen  (Abstr.,  1882,  1099)  pre- 
pared methylerythrohydroxyanthraquinone  [Me  :  OH  =  1  :  4]  in  very 
small  quantity  by  the  condensation  of  phthalic  anhydride  and  para- 
cresol  with  sulphuric  acid.  A  yield  of  5  per  cent,  of  the  paracresol 
employed  can  be  obtained  if  phthalic  anhydride  (5  parts')  is  heated 
with  paracresol  (2  parts)  and  sulphuric  acid  (15  parts)  for  10  minutes 
at  160°.  The  compound  crystallises  in  yellowish-red,  or  from  acetic 
acid  in  dark-brown,  glistening  needles,  melts  at  169 — 170°,  and 
readily  sublimes.  In  alkalis,  it  dissolves  with  a  red  colour;  ammonia 
and  soda  do  not  dissolve  it  in  the  cold,  and  only  sparingly  on  boiling ; 
and  with  barium  oxide  and  lime  it  yields  insoluble  brick-red  lakes. 
fusion  with  potassium  hydroxide  converts  it  with  difficulty  into  a 
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coloured  hydroxyantLraquinone,  whilst  sulphuric  acid  dissolves  it 
with  an  orange-yellow  colour,  and  the  solution  gives  a  spectrum  cor- 
responding entirely  with  that  of  erythrohydroxyanthraquinone.  The 
ace;*?/Z-derivative  crystallises  in  yellow  needles  and  melts  at  179 — 
180°. 

fx-Methylanthracene  [Me  =  1]  is  obtained  on  distilling  methyl- 
erythrohydroxyanthraquinone  with  zinc- dust.  It  crystallises  in  white 
laminae,  melts  at  199 — 200°,  and  is  soluble  in  alcohol,  yielding  a  solu- 
tion fluorescing  a  pale  blue.  The  picrate  crystallises  in  red  needles. 
When  oxidised  with  chromic  acid  in  acetic  acid  solution,  it  is  con- 
verted into  ac-methylanthraquinone,  together  with  the  corresponding 
carboxylic  acid  if  the  reaction  is  allowed  to  become  violent.  The 
quinone  crystallises  in  small,  white  needles,  which  speedily  become 
pale-red  on  exposure  to  light;  it  melts  at  166 — 167°,  and  is  readily 
soluble  in  benzene  and  alcohol.  W.  P.  W. 

Preparation  of  Anthranol  and  Dianthryl.  By  C.  Ltebermann 
and  A.  Gimbel  (Ber.,  20,  1854 — 1855). — These  two  compounds  can 
easily  be  prepared  by  the  reduction  of  anthraquinone  by  tin  and  acetic 
acid.  If  10  grams  of  anthraquinone  is  dissolved  in  500  grams  of 
boiling  glacial  acetic  acid,  25  grams  of  zinc  added,  and  then  a  few  c.c. 
of  fuming  hydrochloric  acid  added  from  time  to  time,  almost  all  the 

/CH  — 
quinone  is  reduced  to  anthranol,  CeH^C^   |  yCeK^,  which  is  then 

^C(0H/ 
precipitated  by  pouring  the  solution  into  acidulated  water.  If,  how- 
ever, 10  grams  of  anthraquinone  are  added  to  just  enough  glacial 
acetic  acid  to  form  a  thin  paste,  this  then  heated  to  boiling,  40  grams 
of  tin  added  in  two  or  three  portions,  and  finally  about  half  as  much 
fuming  hydrochloric  acid  as  there  was  acetic  acid,  the  reduction  takes 
place  almost  entirely  to  dianthryl  (dianthranyl),  C^eHis,  a  small  quan- 
tity of  anthracene  being  formed  at  the  same  time.  Bihromodianthrijl 
is  obtained  by  the  action  of  bromine  on  a  carbon  bisulphide  solution 
of  dianthryl.  It  forms  pale  yellow  prisms  which  melt  considerably 
above  300°.  L.  T.  T. 

Terpenes  and  Ethereal  Oils.  Part  V.  By  0.  Wallach 
{Annalen,  239,  1 — 54).  The  eight  isomeric  terpenes  may  be  dis- 
tinguished from  each  other  by  comparing  the  properties  of  their 
compounds  with  HCl,  HBr,  HI,  &c.,  as  shown  in  the  following 
table  (p.  966.) 

The  compounds  of  the  terpenes  with  2  mols.  HBr,  HI,  &c.,  may  be 
conveniently  prepared  on  the  small  scale  by  saturating  glacial  acetic 
acid  with  hydrogen  chloride,  and  adding  this  solution  to  the  terpene 
dissolved  in  acetic  acid.  When  the  product  is  poured  into  ice-cold 
water,  the  compound  separates  in  the  pure  state. 

The  bromides  are  prepared  by  adding  bromine  to  the  terpene 
diluted  with  ten  times  its  volume  of  glacial  acetic  acid.  They  are 
purified  by  recrystallisation  from  warm  ethyl  acetate.  The  hydro- 
chlorides are  easily  decomposed  by  boiling  with  glacial  acetic  acid 
and  anhydrous  sodium  acetate,  the  chief  product  being  the  original 
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Pinene. 

Camphene. 

Limonene. 

Dipentene. 

p      TT         /B.    pt 

'^loiiie  i  M,  pt 

159—161° 

160—161° 
48—49° 

175° 

180—182° 

CioHi6,HCl|j^  p^ 

207—208 
about  125° 

decomposes 

— 

— 

CioHi6,HBr.     M.  p 

90° 

— 

— 

— 

C,oH,6,2HCl.        „    ...... 

— 

— 

"50"* 

50° 

C'ioHi6,2HBr.        „    

— 

— 

"64"* 

64 

^ioITi6»2HI.           „    

— 

— 

[77  or  79°]* 
104—105° 

77°  or  79° 

CioH,6Br4.             „    

— 



125° 

C\oHi6N,03.          „    

— 

— 

— 

— 

Colour   with    acetic    anhy- 

dride and  cone.  II2SO4  . . 

pink  or  yellow 

yellowish 

red 

red 

Sylrestrene. 

Terpinolene. 

Terpinene. 

Phellan- 
drene. 

n   TT     /B.  pt 

175—178° 

185—190° 

180° 

about  170° 

^loilie  -[m.  pt 

c,oH,e,Hci{^_P^-;;;;; 

~ 

C,oH,„HBr.     M.pt 

— 

— 

— 

— 

C,oH,e,2HCl.        „    

72° 

t 

— 

— 

^101116,2116^        ,,    

72 

t 

— 

C-ioITiet^HI.           ,,    

65-72° 

t 

— 

— 

C,oH,6Br4.             „    

135° 

116° 

— 

— 

CioHioNsOg.          „    



— 

155° 

94° 

Colour  with   acetic    anhy- 

dride and  cone.  II2SO4  . . 

blue 

red 

red 

red 

terpene.  If  pinene  monohydrochloride  is  treated  in  this  manner  at 
200°  for  four  hours,  it  yields  camphene.  The  conversion  of  pinene 
into  dipentene,  terpinolene,  and  terpinene,  has  been  previously 
described  (Abstr.,  1885,  550,  and  1886,  70).  Pure  pentene  and  all 
its  derivatives  are  optically  inactive.  The  dihydriodide,  CioHi6,2HI,  is 
deposited  from  lio^ht  petroleum  in  two  distinct  forms,  namely,  in 
rhombic  crystals  [a  :  b  :  =  0*6644  :  1],  melting  at  77°,  and  in  mono- 
clinic  crystals  [a  :  h  :  c  =  1*0269  :  1  :  0*92619  ;  ^  =  49°  54'],  melting 
at  78 — 79°.  Pure  dipentene  is  converted  into  terpinene  by  treatment 
with  alcoholic  sulphuric,  or  hydrochloric  acid. 

Cineol,  cajeputol,  and  eucalyptol  are  identical.  This  substance 
crystallises  when  it  is  cooled  in  a  freezing  mixture. 

Terpinolene  is  obtained  by  boiling  terpene  hydrate,  terpineol,  or 
cineol,  with  dilute  sulphuric  or  phosphoric  acid.  The  melting  point 
of  the  freshly  prepared  tetrabromide  is  116°,  but  old  specimens  melt 
at  about  112°.  At  the  moment  of  fusion,  a  slight  evolution  of  gas  is 
perceptible.     Solutions  of  the  tetrabromide  are  optically  inactive. 

*  Identical  with  the  corresponding  dipentene  compounds. 

t  Probably  identical  with  the  corresponding  dipentene  compounds. 
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By  the  action  of  hydrochloric,  hydrobromic,  or  hydriodic  acids  on 
terpinolene,  the  hydrochloride,  hydrobromide,  &c.,  of  dipentene  are 
formed.  Pure  sylvestrene  hydrochloride  is  obtained  by  saturating 
Swedish  oil  of  turpentine  (b.  p.  174 — 178°)  diluted  with  ether  with 
dry  hydrogen  chloride.  After  an  interval  of  two  days,  the  ether  is 
distilled  oS',  and  the  residue  is  poured  into  shallow  dishes,  when  the 
hydrochloride  slowly  crystallises  out.  The  operation  should  be 
carried  out  in  winter.  After  recrystallisation  from  warm  alcohol,  the 
hydrochloride  melts  at  72°.  It  is  less  soluble  in  ether  and  in  light 
petroleum  than  dipentene  hydrochloride.  The  ethereal  solution  is 
powerfully  dextrogyrate.  Sylvestrene  boils  at  175 — 178°;  an  intense 
blue  coloration  is  produced  by  adding  a  drop  of  strong  sulphuric  or 
nitric  acid  to  a  solution  of  the  hydrocarbon  in  acetic  anhydride. 
Sylvestrene  regenerated  from  the  hydrochloride  is  identical  with  the 
hydrocarbon  present  in  Swedish  oil  of  turpentine.     It  is  dextrogyrate. 

The  hydrochloride,  hydrobromide,  and  tetrabromide  crystallise  in 
the  monoclinic  system. 

The  hydrochloride  forms  plates,  a  :  h  :  c  =  2-0199  :  1  :  27641 ; 
^  =  76°  32i'. 

The  hydrobromide  also  forms  plates,  a  :  b  :  c  =  1-8887 : 1  :  2-6937; 
/3  =  73°  14'. 

For  the  tetrabromide,  a  :  h  :  c  =  V2\66  :  1  :  1-6581  ;  /3  =  46°  9'. 

Terpinene  is  obtained  by  gradually  adding  70  c.c.  of  strong  sulphuric 
acid  to  two  litres  of  oil  of  turpentine.  The  mixture  is  kept  cool  and 
is  well  shaken.  After  an  interval  of  two  days  the  acid  is  neutralised 
with  soda,  and  the  terpinene  distilled  over  in  a  current  of  steam. 
Dipentene,  phellandrene,  and  cineol  also  yield  the  same  hydro- 
carbon. 

Terpinene  nitrite,  CloHis'NaOa,  is  obtained  in  crystals  by  adding 
sodium  nitrite  in  small  quantities  to  a  mixture  of  terpinene,  acetic 
acid,  and  water.  The  compound  is  deposited  in  the  course  of  two 
days  at  the  ordinary  temperature,  or  immediately  in  working  on  the 
small  scale  if  the  vessel  containing  the  mixture  is  dipped  for  an 
instant  into  hot  water. 

The  nitrite  melts  at  155°.  It  is  insoluble  in  water  and  light  petro- 
leum, but  dissolves  freely  in  alcohol,  ether,  and  ethyl  acetate. 

The  solutions  are  optically  inactive.  The  nitrite  dissolves  in  strong 
hydrochloric,  sulphuric,  and  acetic  acids,  and  is  reprecipitated  un- 
altered on  diluting  the  acid  solutions.  On  reduction  with  stannous 
chloride,  the  nitrite  is  converted  into  a  base  which  has  not  yet  been  pro- 
perly investigated.  Terpinine  is  not  converted  into  camphene  or  any 
other  terpene  by  treatment  with  alcoholic  sulphuric  acid,  or  strong 
sulphuric  acid. 

The  properties  of  phellandrene  have  been  recently  described  by 
Pesci  (Abstr.,  1886,  1088).  The  aqueous  solution  is  dextr(igyrafce, 
but  the  nitrite  is  laevogyrate.  The  nitrite  behaves  like  a  saturated 
compound,  and  does  not  destroy  the  colour  of  bromine-water. 
Phellandrene  has  not  been  obtained  in  a  pure  state.  It  easily  changes 
into  dipentene-  or  terpinene-derivatives. 

The  author  proposes  the  following  formulae  for  the  terpenes — 
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,W.   C.  W. 


Conversion  of  Dextrorotatory  Terpene  from  Russian  Tur- 
pentine by  means  of  Hydratation  and  Dehydratation.     By  F. 

Flawitzky  (Ber.,  20,  1956 — 1965). — The  dextrorotatory  terpene 
employed  was  prepared  from  steam-disfcilled  Russian  turpentine  by 
fractional,  distillation  and  treatment  with  dry  potash ;  it  was  then 
warmed  with  sodium.  It  boils  at  155*5 — 156*5°  (corr.),  sp.  gr. 
=  0-8764  at  0^  and  0*8600  at  20°  (water  at  4°  =  1).  Coefficient  of 
expansion  between  0°  and  20°  =  0-00095.     At  20°  (with  100  mm.) 

[«]!>=  +  27-5.     Md-  +^^*^ 


=  +  32-0°.       Molecular    refraction 


0-8600 

=  71*24.  The  terpene  was  treated  with  twice  its  weight  of  a  mix- 
ture of  3  parts  90  per  cent,  alcohol  and  1  part  sulphuric  acid  of  sp.  gr. 
=  1*64.  After  six  days,  the  solution  was  separated  from  the 
unchanged  terpene,  decomposed  by  water  (kept  cool  with  ice),  and 
the  portion  which  separated  washed  first  with  water,  then  with 
alkali.  The  product,  when  dried  over  potash,  showed  rotation  (with 
100  mm.)  [a]D  =  +  35*6" ;  that  is  8*1°  more  than  in  the  case  of  the 
original  terpene.  The  product  precipitated  from  the  solution 
dissolved  in  alcoholic  sulphuric  acid  only  to  the  extent  of  one  half ; 
when  steam  distilled,  it  gave  three  distillates  having  different  rotatory 
powers.  A  substance  boiling  at  213*7°  to  217*7"  was  obtained. 
[atlj)  =  -j-  44*5  at  19*5°  (with  100  mm.).  Analysis  showed  it  to  be  a 
hydrate,  CioHi6,H20.  It  forms  a  thick  liquid,  insoluble  in  water, 
•miscible  with  alcoholic  sulphuric  acid,  and  has  a  peculiar  odour  and 
a  bitter  burning  taste.     Sp.  gr.  =  0*9335  at  0°  and  0*9189  at  19*5°. 
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Coefficient  of  expansion  =  0-00081.  [a]B=+48'4  Molecular  refractive 
power  =  77"28.  A  table  is  given  showing  the  similarity  between  the 
dextro-  and  laevo-terpene  hydrates.  When  the  hydrate  is  saturated 
with  hydrogen  chloride,  the  hydrochloride  CioHi6(HCl)2  is  formed  ; 
this  crystallises  from  alcohol  in  tabular  crystals  melting  at  49"5". 

The  fraction  of  the  substance  of  the  rotatory  power  [ajo  =  +  35'6'', 
which  boiled  below  210°,  gave  [a]D  =  +  40"0°.  When  purified  by 
repeated  distillation  over  sodium,  it  boiled  at  173 — 176°,  and  crystals 
separate  on  cooling  it  to  —25°.  After  being  again  distilled,  it  was 
pure.  [a]D  =  +  49'1  at  15°.  Sp.  gr.  =  0-8627  at  6°  and  0-8480  at 
20°.  Coefficient  of  expansion  =  0-00089.  [«]©  =  +  h7'6.  It  difPers, 
therefore,  distinctly  from  the  original  terpene,  but  resembles  Isbvo- 
isoterpene,  and  is,  therefore,  described  as  dextro-isoterpene. 

The  new  dextro-isoterpene  resembles  the  dextro-isoterpene  from  oil 
of  lemon  in  its  molecular  refraction  and  other  pliysical  properties. 
When  the  new  isoterpene  is  saturated  with  hydrogen  chloride,  it 
becomes  heated,  but  no  crystalline  hydrochloride  separates.  The 
dihi/drochloride,  CioHi6(HCl)2,  is  obtained  by  saturating  the  solution  of 
the  terpene  in  glacial  acetic  acid  with  hydrochloric  acid,  and  adding 
water  ;  it  separates  from  alcohol  in  crystals  melting  at  49°. 

N.  H.  M. 

Action  of  Glacial  Acetic  Acid  on  Lgevogyrate  Camphene. 
By  J.  Lafont  (Gompt.  rend.,  104,  1717 — 1719). — -LaBvogyrate  cam- 
phene, obtained  by  the  action  of  alcoholic  potassium  acetate  at  150° 
on  terebenthene  hydrochloride,  was  heated  with  1*5  parts  of 
glacial  acetic  acid  in  sealed  tubes  at  100°  for  about  60  hours.  The 
product  was  then  distilled  in  a  vacuum,  and  the  portion  boiling  above 
100°  was  again  treated  in  the  same  way,  this  process  being  repeated 
six  times.  The  final  product  was  washed  with  water  and  fractionated 
in  a  vacuum.  The  fraction  boiling  at  155 — 158°  under  normal  pres- 
sure consists  of  non-combined  camphene,  the  rotatory  power  of 
which  has  diminished  to  [a]©  =  —  19°  53'.  It  yields  a  hydro- 
chloride with  a  rotatory  power  [«]]>  =4-9°  32'. 

The  fraction  boiling  at  125 — 127°  under  a  pressure  of  35  mm.  con- 
sists of  a  dextrogyrate  acetate,  which  is  liquid  at  the  ordinary  tempe- 
rature, but  becomes  pasty  at  —50'*;  sp.  gr.  at  0°  =  1*002;  rotatory 
power  [a,~\j)  =  +  19°  41'.  If  heated  with  alcoholic  potash  in 
sealed  tubes,  it  yields  borneol,  which  when  purified  by  sublimation 
melts  at  211°.  Its  rotatory  power  is  [a]D  =  +  14°  51' ;  when  treated 
with  nitric  aoid,  it  yields  a  camphor  which  melts  at  175°,  and  has  a 
rotatory  power  [ajo  =  —  20*  2\ 

The  action  of  acetic  acid  on  leevogyrate  camphene  yields  only  one 
acetate,  which  is  dextrogyrate,  and  when  this  is  treated  with  alcoholic 
potash  it  yields  potassium  acetate  and  cam  phenol  only. 

C.  H.  B. 

Black  Pepper  Oil.  By  L.  A.  Eberhardt  (Arch.  Pharm.  [3],  25, 
515— 519).— The  oil  had  a  specific  gravity  of  0-87352  at  15°,  and 
showed  a  greenish  colour,  due  neither  to  chlorophyll  nor  to  copper. 
At  22°,  the  oil  had  a  laevorotatory  power  of  3-2°  in  a  column  100  mm. 
long.  On  rectification,  a  very  small  quantity  passed  over  at  160°. 
Fractions  obtained  at  170°,  176°,  and  180°  were  colourless  ;  190°  faint 
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green  ;  250°  green  ;  310°  brown-green.    Above  810°,  a  brown  tenacious 
residue  was  obtained  in  which  phenol  could  not  be  detected. 

The  170°  fraction,  when  rectified  under  reduced  pressure,  gave  a 
terpene  boiling  at  164 — 165°,  and  showed  a  left-handed  rotation  of 
7'6°  in  100  mm. ;  it  gave  numbers  agreeing  with  the  formula  CioHin, 
and  a  vapour-densitj  of  480°  by  Hofmann's  method.  The  com- 
position of  the  other  fractions  was  much  the  same  as  this.  The 
terpene  hydrate  was  obtained  by  Tilden's  method  (this  Journ.,  1878, 
247).  The  tetrabromide  was  also  obtained  in  well-crjstallised  forms. 
The  oil  consists  of  a  laevorotatory  terpene  and  isomeric  compounds  of 
higher  boiling  points.  J.  T. 

/3-Chloromtro-camphor.  By  P.  Cazeneuve  (Bull  Soc.  Cliim., 
47,  926 — 927). — The  ^-chloronitro-camphor  previously  described 
(Abstr.,  1884,  1041)  is  more  readily  soluble  in  alcohol  than  the 
a-compound,  and  may,  therefore,  be  separated  from  its  isomeride  by 
washing  the  mixture  with  80  per  cent,  alcohol.  On  spontaneous 
evaporation,  the  solution  obtained  deposits  microscopic  crystals 
which  may  be  purified  by  repeated  recrystallisation  from  93  per  cent, 
alcohol.  Thus  obtained  it  is  a  soft  camphor-like  substance,  crystal- 
lising in  microscopic  arborescent  forms ;  it  softens  at  91°,  and  melts  at 
98^ ;  it  is  dextrorotatory,  an  examination  of  its  alcoholic  solution 
showing  it  to  have  the  rotatory  power  [a]j  =  -\-  10"5°.  The  chlorine 
in  this  compound  is  much  less  stable  than  in  its  isomeride,  as  alkalis 
decompose  it  at  the  normal  temperature,  metallic  chlorides  and 
nitro-camphors  being  formed.  Sodium  ethoxide  also  attacks  it, 
sodium  chloride,  and  what  appears  to  be  an  ethyl  ether  of  a  nitro- 
camphor,  being  formed.  A  copper-zinc  couple  also  decomposes  it, 
nitro-camphor  being  produced.  The  a-compound  yields  the  same 
reactions,  but  only  on  prolonged  boiling ;  the  nitro-camphors  formed 
are,  however,  the  same  in  each  case.  A.  P. 

Strophanthus  and  Strophanthin.  By  A.  W.  Gerrard  (Pharm. 
J.  Trails.  [3],  17,  923;  comp.  this  vol.,  p.  991). — Boiling  alcohol  com- 
pletely removes  both  oil  and  extract  from  Strophanthus  seed  at  one 
operation  ;  the  oil  can  then  be  easily  poured  from  the  extract,  and 
adhering  traces  washed  away  with  a  little  ether.  The  author  was,  like 
Elborne,  unable  to  obtain  any  alkaloid  from  the  hairs  of  Strophantus 
seeds. 

Strophanthin  was  prepared  by  dissolving  the  alcoholic  extract, 
filtering,  adding  tannic  acid  in  excess,  and  then  collecting  the  pre- 
cipitate, which  after  washing  was  mixed  with  basic  lead  acetate.  The 
mixture  was  then  dried,  exhausted  with  warm  alcohol,  and  filtered. 
Traces  of  lead  were  removed  by  hydrogen  sulphide,  and  on  evaporation 
strophanthin  was  obtained  as  a  scaly  residue,  which  was  finally  puri- 
fied by  solution  in  water  and  treatment  with  animal  charcoal. 

Strophanthin  has  well-marked  glucosidal  characters.  The  author 
was  unable  to  obtain  strophanthin  in  crystals  as  described  by  Eraser. 

R.  R. 

Cubebin.  By  E.  Schar  (Arch.  Pharm.  [3],  25,  531—539).— 
Cubeb  powder  when  extracted  with  ether  yields  a  compound  which 
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closely  resembles  aconitine  and  digitalin  in  its  reactions,  and  also 
shows  some  resemblance  to  veratrine  and  morphine.  This  is  probably 
cubebin,  a  non-nitrogenous,  indifferent  substance  occurring  crystallised 
in  cubebs.  Comparing  cubebin  and  veratrine,  the  sulphuric  acid  test  is 
most  characteristic  when  the  substances  are  dissolved  in  chloroform. 
On  contact  with  concentrated  sulphuric  acid,  cubebin  gives  at  once  an 
intense  parple-red  colour  at  the  surface  of  contact,  whilst  veratrine 
passes  through  orange-yellow,  yellowish-red,  and  blood- red  to  purple-red; 
also  a  characteristic  fluorescence  appears  in  the  latter  case.  Cubebin, 
unlike  veratrine,  gives  no  purple-cherry-red  colour  with  concentrated 
hydrochloric  acid,  neither  do  cane-sugar  and  slightly  diluted  sulphuric 
acid  give  the  very  characteristic  colour  reaction  of  veratrine.  Sulphuric 
acid  containing  10  to  15  per  cent,  of  water  gives  with  cubebin  after  a 
longer  or  shorter  time,  according  to  the  strength  of  the  acid  and  the 
temperature,  the  beautiful  red  tint  described  by  Grandeau  as  produced 
by  digitalin  with  concentrated  sulphuric  acid.  A  little  bromine 
added  to  the  cubebin  mixture  produces  sooner  or  later  the  strong  blue- 
red  coloration  which  has  been  considered  as  characteristic  of  digitalin. 
These  two  substances  can  be  distinguished  by  their  reactions  with 
phosphomolybdic  acid  and  with  hydrochloric  acid.  The  reactioas  of 
cubebin  and  aconitine  are  also  compared  and  but  slight  differences 
were  observed.     The  author  hopes  to  investigate  further.  J.  T. 

Pterocarpin   and    Homopterocarpin    from    Sandal    Wood. 

By  Cazeneuve  and  Hugounenq  (Compt.  rend.,  104,  1722 — 1725). — 
Powdered  sandal  wood  is  mixed  with  an  equal  weight  of  calcium 
hydroxide,  moistened  with  water,  dried  on  a  sand-bath,  and  extracted 
with  ether.  The  colouring  matter  and  resins  unite  with  the  lime  and 
form  compounds  insoluble  in  ether.  The  yellow  ethereal  solution  is 
distilled  to  dryness,  the  residue  dissolved  in  alcohol  of  93°,  and  after- 
wards recrystallised  from  alcohol  and  finally  from  ether.  The 
product  is  a  mixture  of  pterocarpin  and  homopterocarpin,  and  these 
can  be  separated  by  means  of  carbon  bisulphide,  which  dissolves  the 
homopterocarpin.  1  kilo,  of  sandal  wood  yields  about  5  grams  of 
homopterocarpin  and  1  gram  of  pterocarpin. 

Pterocarpin,  CioHgOs,  forms  white  lamellar  crystals  insoluble  in 
water  and  in  cold  alcohol,  but  somewhat  more  soluble  in  the  hot  liquid, 
slightly  soluble  in  ether,  from  which  it  crystallises  in  lamellae, 
insoluble  in  carbon  bisulphide  in  the  cold  but  slightly  soluble  on 
heating ;  readily  soluble  in  chloroform,  from  which  it  crystallises  in 
large  monoclinic  prisms  with  leevohemihedral  faces.  When  dissolved 
in  chloroform,  it  has  a  laevorotatory  power  [a]j  =  —  211".  When 
heated,  it  becomes  pasty  above  145°,  and  melts  at  152°  with  slight 
decomposition.  It  has  a  neutral  reaction,  is  insoluble  in  acids  and  in 
concentrated  potash  solution  even  when  boiled,  gives  a  green  colora- 
tion with  concentrated  nitric  acid,  and  is  decomposed  by  fused  potash 
with  development  of  an  odour  of  coumarin. 

Homopterocarpin,  C12H13O3,  has  the  same  general  properties  as 
pterocarpin.  It  crystallises  well  in  needles  which  are  soluble  in  ether, 
chloroform,  benzene,  and  carbon  bisulphide.  It  is  strongly  leevo- 
gyrate,    and   when   dissolved   in   chloroform    has  a  rotatory  power 

3  t  2 
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\_a,']j  =  —  199°.  It  softens  at  70°,  begins  to  melt  at  82",  and  is 
oorapletelj  fused  at  86° ;  solidification  takes  place  very  slowly. 
Concentrated  potash  solution  has  no  action  even  at  200°,  but  with 
fused  potash  it  yields  carbonic  anhydride  and  phloroglucol,  and  an 
odour  of  coumarin  is  perceptible.  When  homopterocarpin  is  heated 
with  twice  its  weight  of  concentrated  hydrochloric  acid  at  120°  for  ten 
hours,  it  yields  a  red-brown,  lustrous  product  which  seems  to  be 
resorcinol  ether,  OH-C6E[4*0*C6H4-01I.  The  supernatant  acid  has  a 
yellow  colour,  and  when  the  acid  is  expelled  and  the  liquid  mixed  with 
ammonia  a  very  fluorescent  substance  is  obtained.  Methyl  chloride  is 
also  formed  in  this  reaction.  This  result  indicates  that  homoptero- 
carpin contains  the  resorcinol-group  with  one  or  several  metbyl- 
groups.  In  its  stability  and  general  properties,  it  resembles  the 
internal  anhydrides  of  the  benzene  series,  especially  coumarin. 

Tbe  compound  now  described  as  homopterocarpin  was  formerly 
called  pterocarpin  (Bull.  Soc.  Ghim.,  1874).  C.  H.  B. 

Bitter  Principle  of  Calamus  Root.  By  A.  Geuther  (Annalen, 
240,  92 — 110). — The  author  has  repeated  the  experiments  of  Thoms 
(Abstr.,  1886,  895),  and  obtained  the  following  results :  (1)  the 
acorin  prepared  by  Thorns'  method  contains  nitrogen ;  it  is  a  mixture 
of  ethereal  oil,  acid,  and  bitter  principle.  No  sugar  is  formed  when 
it  is  boiled  with  dilute  alkali.  (2)  Thoms'  acoretin  is  not  a  product 
of  acorin  but  forms  the  bitter  principle  contained  in  that  substance. 
Acoretin  is  not  reduced  by  nascent  hydrogen  but  remains  unaltered. 
When  calamus  root  is  steam  distilled,  a  distillate  containing  methyl 
alcohol  is  obtained.  N.  H.  M. 

Chlorophyll.  By  E.  Schunck (Proc.  Boy.  8oc.,42, 184— 188).— The 
author  prepares  compounds  of  phyllocyanin  and  carbonic  anhydride. 
Carbonic  anhydride  passed  through  alcoholic  phyllocyanin  in  the  pre- 
sence of  ferrous  hydrate  gave  no  result.  With  copper  oxide,  a  slight 
action  took  place.  With  zinc  oxide,  the  colour  of  the  phyllocyanin 
changes  to  bluish-green,  exhibiting  absorption-bands  similar  to  those  of 
phyllocyanin  zinc  acetate.  On  adding  acid,  it  is  decomposed  into  phyl- 
locyanin and  carbonic  anhydride.  The  absorption-bands  and  general 
properties  of  phyllocyanin  zinc-compounds  resemble  those  of  chloro- 
phyll. In  order  to  determine  their  relative  stability,  compounds  of 
phyllocyanin  with  zinc,  ferrous,  and  cupric  acetates  together  with 
uncombined  phyllocyanin  and  chlorophyll  were  exposed  to  air  and  day- 
light. The  cupric  compound  was  very  stable,  whilst  the  zinc- 
compound  decomposed  almost  as  easily  as  chlorophyll  itself,  the 
ferrous  compound  holding  a  position  between  the  zinc-compound  and 
uncombined  phyllocyanin.  On  boiling  phyllocyanin  with  aqueous 
potash  and  zinc-dust,  and  acidifying  with  acetic  acid,  a  precipitate  is 
obtained  which  dissolves  in  ether,  giving  absorption-ba.nds  similar  to 
those  of  phyllocyanin  zinc  acetate,  but  moved  further  away  from  the 
red.  Compounds  having  characteristic  absorption-bands  are  also 
obtained  by  the  action  of  hydrochloric  acid  and  tin  on  phyllocyanin. 

H.  K.  T. 
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Derivatives  from  «-Quinolinedisulphonic  Acid.  By  W. 
La  Coste  and  F.  Yaleur  (Ber.,  20,  1820— 1827).— The  author  has 
already  described  (Abstr.,  1886,  629)  a-dihydroxyquinoline  obtained 
from  the  above  acid.  The  hydrochloride,  C9NH5(0H)2,HC1  +  H2O, 
crystallises  in  plates,  is  soluble  in  water,  and  melts  at  254 — 256°. 
The  platinochloride  form  Q,  yellow,  crystalline  precipitate;  the  pwrate 
yellow  needles,  soluble  in  warm  water  and  alcohol,  and  melting  at 
227 — 237°.  The  dihenzoate,  C9NH5(OBz)2,  yields  white  needles  which 
dissolve  in  alcohol,  ether,  &c.,  but  not  in  water  or  alkalis ;  it  melts 
at  130—134°. 

The  monacetate  crystallises  in  white  needles,  soluble  in  alcohol, 
ether,  and  boiling  water,  and  melting  at  115 — 117°;  no  diaceto-com- 
pound  could  be  obtained.  Methoxy-hydroxyquinoline,  OH'CgNHs-OMe, 
is  formed  by  the  action  of  methyl  iodide  on  dihydroxyquinoline 
dissolved  in  alcoholic  potash.  It  forms  an  unstable  oil  soluble  in 
boiling  water.  The  hydrochloride  crystallises  in  anhydrous  needles, 
which  under  water  become  converted  into  prisms  containing  1  mol. 
H2O ;  it  is  soluble  in  hot  water,  and  melts  at  255 — 259°.  The 
platinochloride  forms  insoluble  needles  which  decompose  when  heated 
with  water.  The  picrate  yields  yellow  needles  soluble  in  boiling  water, 
and  melting  at  221 — 226°.  Dimethoxyguinoline,  iC9NH5(OMe)2,  is 
produced  when  methyl  iodide  is  heated  with  a  magma  formed  of  di- 
hydroxyquinoline, potash,  and  very  little  methyl  alcohol.  It  forms  an 
oil  which  is  not  volatile  with  steam.  The  hydrochloride  is  left  as  an 
oil  on  evaporating  its  aqueous  solution,  but  may  be  obtained  crystalline 
from  ether ;  it  melts  at  262 — 266°.  The  platinochloride  forms  dark-red 
monoclinic  crystals;  the  picrate  broad,  yellow  needles  melting  at 
102—104°;  the  methiodide  pale-yellow  crystals  melting  at  210 — 212°. 

L.  T.  T. 

Existence  of  two  Series  of  4- (Ana) substituted  Derivatives  of 
Quinoline.  By  E.  Lellmann  (Ber.,  20,  2172— 2177).— When  quino- 
liue  (1  part)  is  sulphonated  with  fuming  sulphuric  acid  (5  parts), 
containing  I  part  of  sulphuric  anhydride  dissolved  in  2  parts  of 
ordinary  sulphuric  acid,  at  temperatures  rising  by  20°  intervals 
between  180°  and  260°,  the  yield  of  anaquinolinesulphonic  acid  is  found 
to  gradually  increase  with  the  rise  of  temperature.  After  removal 
of  the  greater  part  of  the  orthoquinolinesulphonic  acid  by  crystallisa- 
tion, the  ana-acid  can  readily  be  obtained  by  heating  the  mixed  crystals 
of  the  later  separations  at  110°,  when  it  effloresces  and  can  be  separated 
by  means  of  a  sieve  from  the  crystals  of  the  ortho-acid.  The  ana-acid 
prepared  in  this  way  is  identical  with  that  obtained  by  the  author  and 
Lange  from  metamidobenzenesulphonic  acid  by  Skraup's  reaction 
(this  vol.,  p.  737),  also  with  that  obtained  by  La  Coste  and  Valeur  by 
snlphonating  quinoline  (this  vol.,  p.  379),  and  erroneously  described 
by  them  as  anhydrous,  but  it  differs  from  that  prepared  by  Fischer  and 
Kiemerschmid  by  direct  sulphonation  (Abstr.,  1883,  91). 

Fusion  with  a  large  excess  of  potassium  hydroxide  converts  the 
author's  anaquinolinesulphonic  acid  into  a  mixture  of  hydroxy-and 
dihydroxy-quinoline.  Dihydroxyquinoline,  C8NH6(OH)2,  crystallises  in 
large,  glistening,  greenish- brown  needles,  becomes  brown  at  260°, 
melts  above  320°,  and  is  soluble  in  all  the  ordinary  solvents.     It  yields 
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a  hydrochloride  which  crystallises  in  lustrous,  yellow  needles,  and  is 
decomposed  by  water,  but  it  does  not  form  a  platinochloride.  Hydroxy- 
quinoline,  CgNHe'OH,  forms  small,  silvery  scales,  becomes  brown  at 
210",  melts  at  224°,  and  on  fusion  with  potassium  hydroxide  is 
partially  converted  into  the  foregoing  dihydroxyquinoline ;  its 
platinochloride,  (C9NH70)2,H2PtCl6  +  4H2O,  crystallises  in  long,  broad, 
brittle  needles.  This  hydroxyquinoline  differs  from  those  obtained 
by  Skraup's  reaction  from  ortho-,  meta-,  and  para-amidophenol,  but 
resembles,  in  its  melting  point  and  other  properties,  the  so-called 
/3-hydroxyquinoline  prepared  by  Skraup  from  amidoquinoline  (m.  p.  = 
109 — n  0°),  formed  by  the  reduction  of  the  nitroquinoline  (m.  p.  =  72°) 
isolated  by  Claus  and  Kramer  from  the  product  of  the  direct  nitration 
of  quinoline  (Abstr.,  1885,  908)  ;  it  is  probably  identical  also  with 
Riemerschmid's  hydroxyquinoline  obtained  by  the  fusion  of  his 
4-quinolinesulphonic  acid  with  soda  {Inaug.  Dissert  \  comp.  Abstr., 
1883,  91). 

Rejecting  the  hypotheses  (1)  that  the  quinolinesulphonic  acids 
prepared  by  E-iemerschmid  and  himself  differ  only  in  the  fact  that  the 
former  is  anhydrous  and  the  latter  hydrated,  or  (2)  that  Riemerschmid's 
acid  contains  the  sulphonic  group  in  some  position  other  than  4,  and 
that  intramolecular  change  to  the  4-position  occurs  during  fusion,  the 
author  regards  the  two  acids  as  isomeric  4-quinolinesulphonic  acids, 
and  ascribes  their  isomerism  to  a  cause  similar  to  that  obtaining  in 
the  case  of  the  4-quinolinecarboxylic  acids  (this  vol.,  p.  502).  The 
formation  of  the  same  hydroxyquinoline  from  the  two  isomerides  is 
accounted  for  by  assuming  that  only  one  of  the  two  (supposed)  possible 
hydroxy-derivatives  is  stable  at  the  high  temperature,  and  that  the 
unstable  form  undergoes  changes  into  this  during  the  fusion, 

W.  P.  W. 

Action  of  Aniline  on  Mixtures  of  AUiphatic  Aldehydes. 
By  W.  V.  Miller  {Ber.,  20,  1908— 1911).— Extending  his  own  and 
Doebner's  (Abstr.,  1884,  1375)  and  C.  Beyer's  (Abstr.,  1886,  629) 
work,  the  author  has  studied  the  action  of  aniline  on  a  mixture  of 
isobutaldehyde  and  acetaldehyde  in  the  presence  of  hydrochloric  acid. 
The  product  contained  quinaldine  and  a-isopropylquinoline,  the  latter 
corresponding  with  Doebner's  description  (this  vol.,  p.  504).  The  two 
bases  were  separated  by  means  of  their  platinochlorides,  that  of  quin- 
aldine being  the  less  soluble.  L.  T.  T. 

Action  of  Aniline  on  a  Mixture  of  Acetaldehyde  and  Prop- 
aldehyde.  By  G-.  RoHDE  {Ber.,  20,  1911— 1915).— The  author 
prepared  atS -dimethyl qimioline  by  the  action  of  aniline  on  tiglic 
aldehyde  (Lieben  and  Zeisel,  Abstr.,  1886,  783).  It  crystallises  in 
rhombic  plates  or  prisms,  melts  at  66°,  and  boils  at  255 — 260°.  It  is 
slightly  soluble  in  water,  readily  in  organic  solvents.  The  platino- 
cliloride  and  picrate  are  both  crystalline.  Another  quinoline  base 
was  formed  in  small  quantity  at  the  same  time,  but  has  not  yet  been 
identified.  When  a  mixture  of  acetic  and  propionic  aldehydes  was 
used  in  place  of  tiglic  aldehyde  the  same  dimethylquinoline  was 
formed,  together  with  a-ethyl-/^-methylquinoline  and  quinaldine. 

When  quinaldine  is  fused  with  benzil,  an  acridine  base  is  formed. 
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It  is  crystalline,  and  melts  at  173°,  Dimethylqninoline  under  like 
treatment  yields  two  other  bases  melting  at  120"  and  240°  respec- 
tively, and  now  under  investigation.  L.  T.  T. 

Action  of  Aniline  on  a  Mixture  of  Propaldehyde  and 
Methylal.  By  W.  v.  Miller  and  F.  Kinkelin  {Ber.,  20,  1916— 
1918). — In  this  reaction,  ^-methylquinoline  and  a-ethyl-/3-methyl- 
quinoline  are  formed.  When  formaldehyde  is  substituted  for  me- 
thylal, y3-methylquinoline  and  7-ethyl-/3-methylquinoline  are  formed, 
but  the  yield  is  very  small.  Attempts  to  prepare  quinoline  by  the 
action  of  aniline  on  a  mixture  of  formic  and  acetic  aldehydes  were 
unsuccessful.  L.  T.  T. 

Condensation  of   Quinaldine    with    Aldehydes.    By  W.   v. 

Miller,  (Ber.,  20,  2041). — A  note  calling  attention  to  the  point 
brought  out  in  the  researches  of  the  author's  pupils  (see  following 
Abstracts),  that  the  first  product  of  the  condensation  of  quinaldines 
with  an  aldehyde  is  an  aldol-like  compound,  which,  however,  cannot 
be  isolated  in  every  case,  owing  to  the  readiness  with  which  it  loses 
the  elements  of  a  molecule  of  water  and  is  converted  into  an  unsatu- 
rated compound.  W.  P.  W. 

Action  of  Isobutaldehyde  on  Quinaldine.  By  J.  C.  A.  Brunner 
(Ber.,  20,  2041 — 2042). — When  equal  weights  of  quinaldine  and 
zinc  chloride  are  heated  at  100^  with  twice  the  theoretical  quantity  of 
isobutaldehyde,  condensation  occurs,  and  the  product,  after  washing 
with  hot  water  and  aqueous  soda  yields,  on  extraction  with  ether  and 
evaporation  of  the  ethereal  solution,  a  crystalline  base,  and  a  reddish- 
yellow,  oily  mother-liquor.  The  base,  C9NH6-CH2-CH(OH)-CHMe2, 
crystallises  in  snow-white,  spherical  aggregates  of  microscopic  needles, 
melts  at  93°,  and  is  readily  soluble  in  ether,  benzene,  and  alcohol, 
soluble  in  light  petroleum  and  hot  water.  The  salts  formed  with 
mineral  acids  are  syrups,  which  can  only  be  crystallised  with  much 
difficulty,  and  are  readily  soluble  in  alcohol;  the  jpicrate,  CooH,()N40,„ 
forms  small,  prismatic  crystals  belonging  to  the  triclinic  system, 
melts  at  143—145°,  and  decomposes  at  150^  W.  P.  W. 

Action  of  Paraldehyde  on  Quinaldine.  By  F.  Eisele  (Ber., 
20,  204^^).—x-Allylquinoline,  CgNHg-CH  !  CHMe,  [C.H.Me  =  2'],  is 
obtained  when  equimolecular  proportions  of  quinaldine  and  paralde- 
hyde are  heated  at  210°  for  four  to  five  hours,  and  on  distillation  of 
the  product  after  separation  of  the  accompanying  water  is  found  in 
the  fraction  249 — 253°.  During  the  distillation,  water  is  formed,  and 
this  is  considered  to  prove  that  the  aldol-like  compound, 

CgNHe-CH^-CHMe-OH, 

is  also  one  of  the  products  of  the  reaction.  a-Allylquinoline  yields  a 
hydrochloride  and  sulphate  crystallising  in  needles,  and  a  jplatino- 
chloride,  (Ci2HnN)2,H2PtCl6,  which  crystallises  in  small,  yellow  tablets, 
and  is  insoluble  in  alcohol.  W.  P.  W. 
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Action  of  Purfuraldehyde  on  Quinaldine.  By  J.  0.  Srpek 
(Ber.,  20,  2044 — 2045). — When  furfuraldehyde  and  quinaldine  in 
molecular  proportion  are  heated  for  two  hours  at  100°  with  a 
small  qua.ntity  of  zinc  chloride,  and  after  removal  of  the  unaltered 
quinaldine  the  product  is  extracted  with  dilute  hydrochloric  acid,  and 
the  solution  subsequently  neutralised,  a  base,  CisHnNO,  is  obtained, 
which  crystallises  from,  light  petroleum  at  first  in  tufts  of  needles, 
afterwards  in  rhombic  tables,  and  becomes  black  on  exposure  to  light. 
The  hydrochloride,  CisHuNOjHCl,  crystallises  in  small,  yellow  needles, 
the  nitrate,  Ci5HiiNO,HN03,  in  small  needles,  and  the  sulphate, 
Ci5HnNO,H2S04  +  H2O,  in  small,  reddish  needles  ;  the  platiTW chloride, 
(Ci5HuNO)2,H2PtCl6  +  2H2O,  is  a  yellow  crystalline  compound, 
sparingly  soluble  in  water  and  alcohol,  and  the  picrate^ 

C:5HuNO,C6H2(N03)3-OH, 

crystallises  in  small  yellow  needles.  W.  P.  W. 

Action  of  Paranitrobenzaldehyde  on  Quinaldine.     By  W. 

Bdlach  {Ber.,  20,  2046— 2047).— An  aldol-like  base, 

C9NH6-CH,-CH(OH)-C6H4-N02, 

is  obtained  when  paranitrobenzaldehyde  and  quinaldine  in  molecular 
proportion  are  heated  at  120°  for  three  hours.  It  crystallises 
from  alcohol  in  white,  silky  needles,  and  melts  at  160''.  The  platino- 
chloride,  (Ci7HuN203)2,HoPtCl6,  is  a  brick-red,  crystalline  precipitate ; 
the  nitrate,  CnHuN203,HN03,  forms  white  needles,  and  the  picrate 
crystallises  in  yellow  scales. 

Para7iitr€b€7izylidenequinaldine,  CgNHe'CH  !  CH*C6H4*N02,  is  formed 
when  the  preceding  base  is  heated  with  acetic  anhydride  on  a  sand- 
bath  for  three  hours ;  it  crystallises  in  tufts  of  needles,  melts  at 
164 — 165°,  and  is  readily  soluble  in  ether,  chloroform,  light  petro- 
leum, and  hot  alcohol.  W.  P.  W. 

Methylation  of  Indole,  By  E.  Fischer  and  A.  Steche  {Ber.,  20, 
2199 — 2201). — In  a  previous  communication  (this  vol.,  p.  588)  the 
authors  described  a  base,  C11H13N,  obtained  by  treating  methylketole 
with  methyl  iodide ;  this  base  they  considered  probably  might  be  a 
quinoline-derivative.  In  the  present  paper,  this  supposition  is  con- 
firmed, as  the  base  on  treatment  with  tin  and  hydrochloric  acid  is 
converted  into  dimethyltetrahydroquinoUne,  CgNHgMez  [Me  :  Me  = 
1'  :  3'].  This  boils  at  239°.  When  treated  with  methyl  iodide,  it 
yields  the  quarternary  ammonium  iodide,  CtiNHgMeal,  melting  with 
decomposition  at  250 — 251*^.  The  yellow,  crystalline  picrate  melts  at 
161—162°. 

When  methylketone  is  heated  in  alcoholic  solution  with  excess  of 
ethyl  iodide  for  15  hours  on  the  water- bath,  it  is  converted  into  ethyl- 
methylketole  and  a  base  boiling  at  255 — 257°,  most  probably  diiiydro- 
ethyldlmethylqidnoline,  CgNHeMczEt  [Et  :  Me  :  Me  =  1'  :  2'  :  3'].  Its 
methiodide  melts  at  189°  (uncorr,). 

Ethylmethylketole,  CsNHsMeEtLEt ;  Me  =  1' :  2'],  boils  at  287—288° 
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under  752  mm.  pressure ;  it  colours  pinewood  red,  gives  a  dark-red 
picrate,  and  is  insoluble  in  dilute  acids. 

Benzyl  chloride  also  reacts  with  methylketole  to  form  a  quinoline 
base,  but  the  yield  is  very  small.  Benzal  chloride  and  benzotri- 
chloride  behave  quite  differently,  the  former  acting  like  benzaldehyde 
(this  vol.,  p.  265),  the  latter  like  benzoic  chloride  (this  vol.,  p.  58.-::). 

I'-Methylindole  is  scarcely  attacked  by  methyl  iodide  at  100",  but  on 
heating  the  mixture  for  12  hours  at  120°,  a  good  yield  is  obtained  of  a 
base,  which  probably  is  methyldihydroquinoiine,  CgNHgMe  [Me  =  1']. 

A.  J.  G. 

Derivatives  of  Pseudocarbostyril.  By  P.  Friedlander  and  F. 
MtJLLER  (Ber.,  20,  2009—2017  ;  compare  Abstr.,  1885,  989).— Methi/l- 
pseudocarbostijril  is  obtained  when  a  solution  of  carbostyril  in  12  parts 
of  alcohol  and  so  much  water  that  the  hot  solution  remains  clear  is 
mixed  with  a  slight  excess  of  methyl  iodide  and  the  whole  boiled  in  a 
reflux  apparatus,  a  concentrated  aqueous  solution  of  sodium  hydroxide 
(1  mol.)  being  gradually  added.  The  alcohol  is  distilled  off,  the 
residue  treated  with  soda  and  extracted  with  chloroform.  It  crystal- 
lises from  light  petroleum  in  slender,  white  needles  melting  at  71  "5", 
readily  soluble  in  acetone,  alcohol,  and  chloroform.  The platinochloride, 
(CioH9NO)2,H2PtCl6  +  2H2O,  is  sparingly  soluble;  the  mercuriddoride^ 
CioH9NO,HgCl2,  crystallises  from  water  in  small,  lustrous  prisms 
melting  at  189".  When  methylcarbostyril  is  reduced  by  means  of 
sodium  in  alcoholic  solution,  methylhydroquinoline  is  formed.  When 
oxidised  with  potassium  permanganate,  a  compound  is  obtained,  which 
yields  methylamine  and  an  acid  when  boiled  with  baryta-water. 
Sodium  amalgam  converts  methylpseudocarbostyril  into  a  compound, 
CioHioNO,  crystallising  in  small,  lustrous  plates  which  melt  at  275 — 
276°,  and  what  is  probably  methylhydrocarbostyril,  CioHhNO.  In 
like  manner,  carbostyril  is  converted  into  hydrocarbostyril  and  a 
sparingly  soluble  compound,  CgHsNO,  which  melts  above  300°.  This 
behaviour  is  analogous  to  that  of  ethoxy carbostyril  {Ber.,  15,  336  and 
1424),  which  yielded  on  reduction  two  compounds,  a  lactim  ether  and 
a  solid  non-volatile  compound,  to  which  the  formula  of  a  dihydro- 
ethylcarbostyril,  C11H13NO,  was  ascribed.  The  analyses  agree,  how- 
ever, better  with  the  formula  C11H12NO.  When  warmed  with  hydro- 
chloric acid,  it  yields  a  compound  identical  with  the  product  of 
reduction  of  carbostyril.  The  sparing  solubility,  high  melting  point, 
and  indifferent  behaviour  of  these  reduction  products,  make  it  pro- 
bable that  two  or  more  molecules  have  united. 

^l-GJdoromethylpsev.ducarhostyril,  CTNHsMeOCl  [Me  :  0  :  CI  = 
1'  :  3'  :  4'],  is  obtained  from  7-chlorocaibostyril  in  a  manner  similar  to 
methylpseudocarbostyril.  It  crystallises  from  methyl  alcohol  in  hair- 
like needles  which  melt  at  117*5°,  dissolve  readily  in  benzene,  alcohol, 
acetone  and  chloroform,  &c.,  sparingly  in  water  and  in  light  petroleum. 
It  resembles  methylpseudocarbostyril.  When  treated  with  alcoholic 
soda  solution,  the  chlorine  is  readily  displaced  by  methoxyl  or  ethoxyl. 

rj-AfethoxymeihylpseudocarboatyrUy  CvNllsMeON-OMe  [OMe  =  4'], 
crystallises  from  dilute  alcohol  in  slender,  wliite  needles  which  melt  at 
68°,  and  dissolve  readily  in  alcohol,  benzene,  chloroform,  and  hot  water ; 
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it  has  stronger  basic  properties  than  methylpseudocarbostyril,  and 
yields  a  sparingly  soluble  hydrochloride ;  the  platinochloride, 

(Ci.HnNO,)a,H2PtCl6, 

crystallises  in  long  pyramids.  The  ''f-ethoxy- compound  crystallises 
from  water  in  slender,  white  needles  which  melt  at  87'5°.  When 
heated  with  hydrochloric  acid  at  120°,  both  alkoxy-derivatives  yield 
a  cumpou7id,  CgXHeMeOa,  which  crystallises  in  white  needles  melting 
at  259 — 260° ;  it  is  soluble  in  the  usual  solvents,  and  in  caustic 
alkalis,    from    which    it    is    precipitated    by    carbonic    anhydride. 

It  has  the  constitution  C6H4<_^^j^J.qq  _>,  or  C6H4<-^j^j^.^^>. 

When  treated  with  nitrous  acid,  a  sparingly  soluble  nitroso-derivative, 

CioHsNOo'NO,  is  formed.     This  crystallises  from  acetic  acid  in  red 

needles  which  decompose  at  about  188°,  dissolve  in  alkaline  carbonates 

with    green    coloration,   and  yield  methylpseudoisatin  when  heated 

with   hydrochloric  acid   at   120°.     Stannous    chloride    reduces   it   to 

ji-ri-dihydroxymethyl'pseudocarlostyril ;    this    crystallises    from    alcohol 

in  sparingly  soluble  needles  which  decompose  at  210°.     When  a  drop 

of  soda  is  added  to  the  alcoholic  solution,  a  greenish-blue  precipitate 

is  fot-med  which  gradually  dissolves  with  yellow  colour ;  on  adding 

ferric   chloride,  it   acquires  an  emerald-green  colour,  which  changes 

to  reddish-yellow  on  warming,  and  it  then  contains  a  pseudoquinisatin, 

-CO'CO- 
C6H4<C^A^i  ,pf)!x>"-     The  latter  is  very  readily  soluble  in  the  usual 

solvents,  dissolves  in  alkalis  with  yellow  coloration,  and  melts  at 
about  120—122°.  N.  H.  M. 

a-Metanitrophenylparamethoxyquinoline  and  its  Deri- 
vatives. By  W.  v.  Miller  and  F.  Kinkelin  (Ber.,  20,  1919—1927). 
— x-Metanitrophenyljja^'amethoxyquinoUne,  C9NH5(OMe)*C6H4*N02 

[C6H4*N02 :  OMe  =  2' :  4'],  was  prepared  by  treating  a  mixure  of  meta- 
nitrocinnamaldehyde  and  paranisidine  with  hydrochloric  acid.  It 
crystallises  in  glistening  yellowish  needles,  melts  at  130°,  and  is 
soluble  in  benzene,  sparingly  so  in  ether.  Its  salts  are  decomposed  by 
water  and  their  alcoholic  solutions  are  not  fluorescent.  The  chloride 
and  platinochloride  crystallise  in  needles.  When  the  nitro-compound 
is  reduced  with  stannous  chloride,  it  yields  oc-metamidophenylpara- 
methoxyquinoUne,  which  crystallises  in  colourless  iridescent  needles, 
melts  at  127°,  and  is  soluble  in  ether  and  benzene,  sparingly  so  in 
alcohol  and  boiling  water.  It  forms  three  series  of  salts,  acid, 
normal,  and  basic.  The  sulphate,  Ci6Hi4N"20,H2S04  +  2H2O,  crys- 
tallises in  concentrically  grouped  yellow  needles  ;  the  hydrochloride, 
Ci6Hi4TSr.,0,2HCl  -f  H2O  in  yellow  prisms,  and  the  platinochloride, 
CifiHuNaOjHaPtCle  +  HoO,  in  thin,  glistening  prisms.  oc-Metamido- 
phenylparamethnxyhydroquinoline  is  obtained  from  the  amido-deri- 
vative  by  the  action  of  tin  and  hydrochloric  acid.  It  forms  crystals 
melting  at  87°.  The  hydrochloride  forms  compact  plates  ;  the  jdatino- 
chloride  a  brown,  amorphous  precipitate. 

a.-Metahydroxyphenylparamethoxyquinoline  is  obtained  by  diazotising 
the  amido-base.      It  crystallises  in  scales,  is  soluble  in  alcohol,  melts 
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at  188°,  and  forms  componuds  with  alkalis.  The  liydrocMoride  and 
sulphate  form  jellow  crystals,  and  the  acid  solutions  are  not  fluores- 
cent. When  a  dilute  sulphuric  solution  is  treated  with  chlorine- water, 
the  precipitate  formed  redissolved  by  the  addition  of  soda,  and  ammo- 
nia added  immediately,  this  base  shows  the  green  coloration  hitherto 
considered  characteristic  of  quinine,  and  this  coloration  becomes 
more  marked  on  further  dilution  with  water.  The  amido-base  does 
not  show  this  reaction,  the  nitro-base  but  very  slightly.  a,-Meta- 
hydroxyphenyl'paramethoxyhydroquinoli^ie  is  formed  from  the  hydroxy- 
base  by  the  action  of  tin  and  hydrochloric  acid.  It  crystallises  in 
plates  melting  at  110 — 111°,  and  is  easily  soluble  in  alcohol  and  ether. 
The  hydrochloride  forms  small  plates,  and  gives  an  intense  green  colo- 
ration with  ferric  chloride.  The  sulphate  and  sodium-derivative  are 
both  crystalline. 

The  a-  and  ft-paramethoxydiquinolyline,  CigNoHuO,  were  obtained  by 
Skraup's  reaction  by  heating  the  amido-base  with  glycerol,  strong 
sulphuric  acid,  and  nitro-phenol.  The  a-base  is  soluble  in  alcohol 
(but  much  less  so  than  the  /3-base),  ether,  and  benzene,  sparingly  in 
boiling  water ;  it  melts  at  151°,  but  cannot  be  distilled  without  de- 
composition. Its  ethereal  solution  shows  blue  fluorescence.  Its 
salts  are  yellow  ;  the  methiodide  is  a  yellow,  crystalline  powder.  The 
/3-base  is  easily  soluble  in  benzene  and  alcohol,  sparingly  so  in  ether, 
and  the  two  latter  solutions  show  blue  fluorescence.  Its  melting  point 
is  not  definite.  The  hydrochloride  and  platinochloride  are  crystalline. 
These  bases  only  show  the  green  colour  reaction,  mentioned  above,  to 
a  very  slight  extent.  L.  T.  T. 

Oxidation-products  of  Diquinoline  [2' :  2'].  By  H.  Weidel 
and  J.  WiLHELM  (Monatsh.  Chem.,  8,  197 — 200 ;  compare  Abstr., 
1886,  949  and  950).— In  a  former  paper  (Abstr.,  1886,  950),  the  authors 
considered  that  all  the  evidence  pointed  to  the  constitutional  formula 
of  cyclothraustic  acid  being  C9NH6-C(OH) :  N-CeHi'COOH.  They 
find,  however,  that  when  a  mixture  of  anthranilic  acid  and  quin- 
aldine  is  heated,  a  substance  is  obtained  which  agrees  in  all  respects 
with  cyclothraustic  acid,  the  constitution  of  which  must  therefore  be 
CgNHe'CO-NH-CcHi-COOH,  and  consequently  that  of  pyridanthrilic 
acid,  C5NH2(COOH)2-CO-NH-C6H4'COOH.  G.  H.  M. 

Bases  in  Galician  Petroleum.  By  F.  X.  Bandrowski  {Monatsh. 
Chem.,  8,  224 — 226). — -The  author  has  isolated  a  very  small  quantity 
of  a  base  or  series  of  bases  from  Galician  petroleum.  The  substance 
gives  all  the  reactions  for  and  seems  to  belongs  to  the  group  of  alka- 
loids. G.  H.  M. 

Occurrence  of  Alkaloid-like   Bases  in  Paraffin  Oil.     By  A. 

Welleb  {Ber.,  20,  2097— 2099).— The  so-called  yellow  oil  of  sp.  gr. 
0*850 — 0860,  obtained  in  the  manufacture  of  Saxon  petroleum,  con- 
tains small  quantities  of  basic  substances,  which  can  be  separated  by 
shaking  with  dilute  sulphuric  acid,  precipitating  with  aqueous  soda, 
and  extracting  with  ether.  A  partial  purification  is  then  effected  by 
redissolving  and  reprecipitating  several  times,  and  finally  the  dark- 
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brown  product  is  subjected  to  steam-distillation  to  remove  the  non- 
volatile fluorescent  impurities.  The  bases  are  thus  obtained  as  a 
colourless  oil,  which  is  free  from  oxygen  and  sulphur,  has  an  in- 
tensely unpleasant  odour,  and  a  sp.  gr.  =  0'98 — 0"9i^,  does  not  solidify 
at  —11°,  and  is  readily  soluble  in  alcohol,  ether,  and  chloroform,  ver}' 
sparingly  soluble  in  water.  Bromine  and  methyl  iodide  react  with 
the  mixture  of  bases,  and  form  non-crystalline  products,  and  treat- 
ment with  concentrated  aqueous  potash  causes  the  evolution  of 
strongly  alkaline  but  ammonia-free  vapours.  A  separation  of  the 
bases  cannot  be  effected  by  repeated  fractional  distillation,  since  the 
product  obtained  after  many  distillations  boils,  like  the  oil,  between 
220°  and  260°,  without  the  thermometer  remaining  constant  at  any 
one  point.  The  most  characteristic  salt  described  is  the  oxalate, 
which  crystallises  in  scales,  and  is  soluble  in  alcohol,  chloroform,  ben- 
zene, and  light  petroleum,  sparingly  soluble  in  ether  and  water. 

W.  P.  W. 

Normal  Quinine  Hydrochloride.  By  A.  Clermont  (/.  Fharm. 
[5],  15,  15). — A  solution  of  the  normal  hydrochloride 

C4oH24N204,2HCl 

is  easily  obtained,  either  by  mixing  equivalent  solutions  of  normal 
quinine  sulphate  and  barium  chloride,  or  by  adding  an  equivalent  of 
hydrochloric  acid  to  a  solution  of  basic  quinine  hydrochloride.  The 
solution  obtained  by  either  process,  when  completely  evaporated  below 
100°,  yields  the  normal  hydrochloride.  This  salt  dissolves  easily  in  its 
own  weight  of  water  at  the  ordinary  temperature,  and  appears  to  be 
suitable  for  hypodermic  injections,  as  its  solution  is  not  caustic. 
Below  5°,  it  becomes  a  mass  of  crystals,  which  again  liquefy  at  15°. 

J.  T. 

Amorphous  Cocaine.  By  R.  Stockman  (Fharm.  J.  Trans.  [3], 
17,  861). — From  the  properties  and  reactions  of  amorphous  cocaine,  it 
is  concluded  that  the  sulDstance  really  consists  of  ordinary  crystalline 
cocaine  retained  in  the  amorphous  state  by  hygrine,  the  liquid  alkaloid 
which  is  also  present  in  cocaine  leaves.  R.  R. 

Emetine.  By  H.  Kunz  (Arch.  Fharm.  [3],  25,  461—479).— 
Ipecacuanha  powder  was  extracted  with  ether  until  all  soluble  matter 
was  removed.  The  dried  powder  was  then  treated  with  strong 
alcohol,  and  the  tincture  thus  obtained  freed  from  spirit  by  distilla- 
tion. The  dry  residue  was  freed  from  tannic  acid  by  the  addition  of 
10  to  13  per  cent,  of  ferric  chloride  in  concentrated  solution,  and  the 
addition  of  sodium  carbonate  to  strong  alkaline  reaction,  too  much 
liquid  being  carefully  avoided.  The  sodium  carbonate  sets  free 
emetine,  but  not  the  tannic  acid,  and  the  former  can  be  extracted  by 
boiling  with  light  petroleum.  The  author,  however,  finds  it  best  to 
dry  the  mass  on  the  water-bath,  powder  finely,  and  extract  with  hot 
alcohol.  On  distilling  off  the  alcohol,  the  resulting  impure  emetine 
is  dissolved  in  dilute  sulphuric  acid,  fractionally  precipitated  by  am- 
monia, and  these  precipitates  are  now  dissolved  in  boiling  light  petro- 
leum.    From  the  saturated  petroleum  solution,  the  emetine  separates 


ORGANIC   CHEMISTRY.  981 

spontaneonsly  on  cooling  or  on  passing  a  current  of  air,  in  the  form  of 
a  snow-white  amorphous  powder.  10  kilos,  of  root  gave  80  grams  of 
pure  emetine.  The  powder  again  dissolved  in  sulphuric  acid,  precipi- 
tated by  ammonia,  and  taken  up  with  light  petroleum  as  above,  gives 
a  perfectly  white,  amorphous  powder,  highly  electric,  and  quickly 
becoming  yellow  to  brown  in  the  light,  soluble  in  alcohol  to  a  wine- 
yellow  solution.  It  is  very  sparingly  soluble  in  cold  water,  but  some- 
what more  soluble  on  heating.  Light  petroleum  and  ether  dissolve  only 
traces  in  the  cold,  but  take  up  a  large  quantity  when  boiling.  Methyl 
alcohol,  chloroform,  and  benzene  are  also  good  solvents  of  emetine. 
The  base  has  a  decided  alkaline  reaction  with  litmus-paper.  It  fuses 
to  a  colourless  liquid,  which  gradually  passes  through  yellow  to  brown. 
The  melting  point  appears  to  vary  with  the  molecula,r  condition  and 
the  state  of  dryness  of  the  sample,  from  65°  to  74°.  The  formula 
seems  to  be  C30H40N2O5.  Emetine  platinochloride,  C3oH4oN'.j05,HoPtCl6, 
is  a  whitish-yellow  powder,  unchanged  in  sunlight.  Emetine  appears 
to  be,  like  quinine,  a  diatomic  diamine.     The  chromate, 

C3oIl4oN205,H2Cr207, 

was  also  prepared.  Emetine  is  insoluble  in  soda  and  potash,  ammonia, 
and  the  corresponding  carbonates.  A  methiodide,  CaoHioMeNoOsI,  is 
readily  formed,  even  in  the  cold. 

Methylemetoniiim  hydroxide,  C3oH4oMeN205*OH,  is  obtained  by 
treating  the  iodide  with  silver  oxide  ;  it  is  strongly  alkaline.  Various 
salts  of  this  base  are  described  by  the  author.  He  further  shows  that 
emetine,  like  quinine,  is  probably  a  quinoline-derivative,  and  that  the 
Radix  ipecacuanhce  contains  bilineurin  or  choline.  J.  T. 

Alkaloids  of  Gelsemium  Root.  By  F,  A.  Thompson  (Pharm.  J. 
Trans.  [3],  17,  805 — 808). — The  author  has  isolated  a  second  alkaloid, 
gelsemindne,  from  the  root  of  Gelsemium  sempervirens. 

Analyses  of  gelsemine  and  several  of  its  salts  point  to  the  formula 
C54H69N4O12  (Gerrad  considered  it  to  be  C24II98N3O4).  It  is  tribasic. 
The  following  salts  were  analysed  : — Hydrochloride,  C54H69N40i2,3HCl ; 
aurochloride,  C54H69N40i2,3HAuCl4;  platinochloride, 

2C54H69N40n,3H2PtCl6. 

The  nitrate  and  sulphate  are  also  described,  as  are  further  several 
colour  reactions  for  the  alkaloid. 

Gelseminine  could  not  be  obtained  in  a  state  fit  for  analysis.  It  is 
a  dark-brown  resinous  mass,  permanent  in  air,  sparingly  soluble  in 
water  and  light  petroleum,  readily  so  in  alcohol,  ether,  and  chloro- 
form. It  has  strongly  marked  basic  properties,  but  only  amorphous 
salts  have  been  obtained.     Its  reactions  are  described  in  detail. 

A.  J.  G. 

Asiminine.  By  J.  U.  Lloyd  (.Arcli.  Pharm.  [3],  25,  503).— The 
alkaloid  is  obtained  from  the  seed  of  Asimina  triloba  (Papaveraceae) 
by  extraction  with  alcohol,  concentrating,  and,  to  separate  the  fatty 
oil,  diluting  with  water,  acidifying  with  acetic  acid,  shaking  well,  and 
filtering  after  24  hours.  Ammonia  is  added  to  the  filtrate  until  only 
a  slight  precipitate  results,  and  the  still  moist  precipitate  is  shaken 
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with  ether.  The  residue  from  evaporation  of  the  ethereal  extract  is 
taken  up  with  a  little  alcohol,  and  a  slight  excess  of  hydrochloric  acid  is 
added.  With  a  concentrated  solution,  the  whole  mass  becomes  crystal- 
line, whilst  a  dilute  solution  requires  concentration.  The  hydrochlo- 
ride thus  obtained  can  be  purified  by  recrystallisation  from  hot 
alcohol.  The  pure  alkaloid  can  be  obtained  by  solution  in  water, 
precipitation  by  ammonia,  and  drying.  It  is  white,  amorphous, 
tasteless,  and  odourless ;  insoluble  in  water,  easily  soluble  in  alcohol 
and  ether,  less  soluble  in  chloroform  and  benzene.  Excepting  the 
acetate  and  nitrate,  its  salts  are  easily  crystallised.  The  hydrochlo- 
ride is  slightly  soluble  in  water,  the  other  salts  are  easily  soluble,  and 
have  a  bitter  taste.  Minute  quantities  give  with  nitric  acid  a  car- 
mine-red coloration,  which  quickly  becomes  purple-red,  and  can  easily 
be  mistaken  for  morphine.  With  sulphuric  acid,  asiminine  effervesces 
and  dissolves  with  a  yellowish-green  colour,  gradually  passing  through 
yellowish-red  to  dark  red.  Hydrochloric  acid  after  warming,  and  the 
addition  of  some  sulphuric  acid,  produces  a  purple-red  colour  in  the 
liquid.  J.  T. 

Cholic  Acid.  By  F.  Mtlius  (Ber.,  20,  1968—1989;  compare 
this  vol.,  p.  606). — Cholic  acid  is  readily  purified  by  recrystallisation 
from  alcohol.  The  results  of  several  analyses  of  the  acid  and  of  the 
silver  salt  point  to  the  formula  C24H40O5  (compare  LatschinofF,  this 
vol.,  p.  682).  It  readily  forms  stable  compounds  with  alcohols.  The 
compound  C24H40O5  -f  MeOH  forms  colourless  tetrahedra ;  compounds 
with  propyl  and  ethylene  alcohols  were  also  prepared.  No  double 
compound  with  acetone  could  be  obtained.  Cholamide  (Hiifner, 
Abstr.,  1879,  949)  crystallises  from  water  with  3  mols.  H2O  ;  it  melts 
at  130— 140°,  solidifies  at  180°,  and  melts  then  at  228°  without 
decomposition  or  loss  of  weight ;  when  it  is  recrystallised  from  alcohol, 
it  again  has  the  low  melting  point.  When  cholic  acid  is  heated,  it 
appears  to  yield  a  mixture  of  different  anhydrides.  Fhenylmercaptan- 
dehydrodiolic  acid,  C36H44O4S2,  is  obtained  bypassing  hydrogen  chloride 
through  a  solution  of  dehydrocholic  acid  in  phenyl  mercaptan,  and 
crystallises  from  alcohol  in  lustrous  needles  melting  at  220°.  It  has 
acid  properties  ;  the  sodium  salt  forms  hair-like  needles.  Phe7iylmer- 
captan-phenylhydrazine-dehydrocholic  acid, 

COOH-C23H33(N2HPh)2(SPh)2, 

melts  at  210 — 220° ;  it  is  almost  insoluble  in  alcohol  and  glacial 
acetic  acid. 

Bilianic  acid  is  prepared  by  adding  20  grams  of  cholic  acid  (free 
from  alcohol)  to  a  mixture  of  60  grams  of  sulphuric  acid,  160  c.c.  of 
water,  and  40  grams  of  potassium  dichromate.  It  is  purified  by 
means  of  the  potassium  i^alt.  It  has  the  formula  C24H34O8.  The  silver 
salt,  Co4H3i08Ag3,  was  analysed.  The  hydroxylaniine  compound, 
C24H3r,N208,  crystallises  in  lustrous  plates  soluble  in  dilute  alcohol ; 
the  plienylhydrazine-derivative,  CxHiP^iOe,  is  sparingly  soluble. 

When  crude  bilianic  acid  is  boiled  with  baryta-water,  the  barium 
salt  of  isobilianic  acid  is  formed;  the  latter  is  readily  soluble  in  cold, 
almost  insoluble  in  hot  water. 
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The  above  results  point  to  the  following  three  formulae  for  cholic 
acid,  dehydrocholic  acid,  and  bilianic  acid  respectively  : — 

COOH-C2oH3i(CH2-OH)., !  CH-OH  ;  COOH-C^oHaiCCHO)^ !  CO ; 
CxoH3i(CO),(COOH)3. 

Cholic  acid  does  not  contain  an  aromatic  nucleus,  and  the  readiness 
with  which  it  is  destroyed  by  oxidation  makes  it  improbable  that  any 
other  closed-chain  nucleus  is  present.  N.  H.  M. 

Myohaematin.  By  C.  A.  MacMunn  (Joum.  Physiol.,  8,  51 — 65). 
— MyohEematin  can  be  obtained  in  solution  by  extracting  the  muscles 
which  contain  it  with  ether.  As  a  result  of  osmotic  phenomena,  a 
muscle  juice  exudes,  and  floating  above  it  is  the  ether  which,  if  the 
muscles  of  pigeons  be  used,  contains  in  solution  a  yellow  lipoehrome. 
The  muscle  juice  itself  is  of  a  red  colour,  and  gives  the  spectrum  of 
modified  myohgematin,  which  is  not  altered  by  a  stream  of  either 
oxygen  or  carbonic  acid.  The  juice  is  acid  in  reaction,  and  contains 
various  proteids,  in  addition  to  the  myoh£ematin,  and  also  creatin, 
which  crystallises  out  on  evaporation.  W.  D.  H. 


Physiological    Chemistry. 


Sensitiveness  of  the  Sense  of  Smell.  By  E.  Fischer  and  F. 
Penzoldt  {AnnaUn,  239,  131— 136).— The  authors  find  that  1  vol.  of 
mercaptan  vapour  in  50,000,000,000  vols,  of  air  is  clearly  perceptible 
to  the  sense  of  smell,  and  1  vol.  of  chlorophenol  in  1,000,000,000  of 
air  ;  or  it  is  possible  to  detect  by  their  odour  4,6-o^,t7oo  mffi'ni.  chloro- 
phenol and  4-6o,frw,o^-oo  i^grm.  mercaptan.  W.   C.  W. 

New  Constituent  of  Blood-serum.  By  L.  C.  Wooldridge  {Froc. 
Hoy.  Soc,  42,  230 — 232). — A  very  small  quantity  of  a  proteid  sub- 
stance, serum-fibrinogen,  can  be  obtained  by  rendering  undiluted 
serum  distinctly  acid  by  means  of  dilute  acetic  or  sulphuric  (4  per 
1000)  acid.  It  is  constantly  present  in  the  serum  of  dog's  and  sheep's 
blood,  but  absent  from  that  of  the  horse  and  ox.  In  physical  characters, 
it  resembles  fibrin,  but  is  more  readily  soluble  in  dilute  alkali  than 
that  substance.  It  is  totally  different  from  paraglobulin,  and  is 
interesting  in  view  of  Schmidt's  theory  that  two  proteids  are  neces- 
sary for  coagulation  ;  it  was  perhaps  an  admixture  of  this  substance 
with  paraglobulin  that  led  Schmidt  to  suppose  that  the  latter  sub- 
stance is  one  of  the  two  necessary  proteids.  On  adding  a  solution  of 
serum  fibrinogen  to  peptone  plasma,  coagulation  is  brought  about  in 
a  few  minutes.  After  injecting  it  into  the  circulation,  the  shed  blood 
remains-nncoagulated  for  many  hours.  It  has  an  extremel}^  feeble 
influence  on  magnesium  sulphate  plasma,  and  hence  contains  but  a 
trace  of  fibrin  ferment.  W.  D.  H. 
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Muscle  Plasma.  By  W.  D.  Halliburton  (Proc.  Bny.  Soc,  42, 
400 — 401), — The  facts  described  by  Kiihne  relating  to  the  properties 
of  the  muscle  plasma  of  cold-blooded  animals  are  true  in  great 
measure  for  tbat  of  mammals. 

Admixture  of  muscle  plasma  with  solutions  of  neutral  salts  pre- 
vents the  coagulation  of  the  latter.  Dilution  of  such,  salted  muscle 
plasma  brings  about  coagulation  ;  this  occurs  most  readily  at  37 — 40°. 
Saline  extracts  of  rigid  muscle  differ  from  salted  muscle  plasma  in 
being  acid,  but  resemble  it  very  closely  in  the  way  in  which  myosin 
can  be  made  to  separate  from  it ;  myosin  in  fact  undertroes  a  recoagu- 
lation.  This  is  not  a  simple  precipitation  ;  it  is  first  a  jellying  through, 
the  liquid;  the  clot  subsequently  contracts,  squeezing  out  a  colourless 
fluid  or  salted  muscle  serum.  This  does  not  take  place  at  0°  ;  it 
occurs  most  readily  at  the  temperature  of  the  body,  and  is  hastened 
by  the  addition  of  a  ferment  prepared  from  muscle  in  the  same  way 
as  Schmidt's  ferment  is  prepared  from  blood.  The  ferment  is  not 
identical  with  fibrin  ferment,  as  it  does  not  hasten  the  coagulation  of 
salted  blood  plasma;  nor  does  the  fibrin  ferment  hasten  the  coagula- 
tion of  muscle  plasma.  The  recoagulation  of  myosin  is  also  accom- 
panied by  the  formation  of  lactic  acid. 

The  proteids  of  muscle  plasma  are — 1.  Paramyosinogen,  which  is 
coagulated  by  heat  at  47°.  2.  Myosinogen,  which  is  coagulated  at 
56°.  It  is  on  the  presence  of  this  proteid  that  the  power  of  fresh 
muscle  juice  to  hasten  the  coagulation  of  blood  plasma  depends. 
3.  Myoglobulin,  which  differs  chiefly  from  serum  globulin  in  its 
coagulation  temperature  (63°).  4.  Albumin,  which  is  apparently 
identical  with  serum  albumin  «,  coagulating  at  73".  5.  Myo-albu- 
mose  ;  this  has  the  properties  of  deutero-albumose,  and  is  identical 
or  closely  connected  with  the  myosin  ferment.  The  first  two  proteids 
in  the  above  list  go  to  form  the  clot  of  myosin  ;  paramyosinogen  is, 
however,  not  essential  for  coagulation ;  the  three  last  remain  in  the 
muscle  serum. 

Paramyosinogen,  myosinogen,  and  myoglobulin  are  proteids  of  the 
globulin  class.  They  are  all  completely  precipitated  by  saturation 
with  magnesium  sulphate,  or  sodium  chloride,  or  by  dialysing  out  the 
salts  from  their  solutions.  They  can  be  separated  by  fractional  heat 
coagulation,  or  by  fractional  saturation  with  neutral  salts. 

When  muscle  turns  acid,  as  it  does  during  rigor  mortis,  the  pepsin 
which  it  contains  is  enabled  to  act,  and  at  a  suitable  temperature 
(35 — 40°)  albumoses  and  peptones  are  formed  by  a  process  of  self- 
digestion.  It  is  possible  that  the  passing  off  of  rigor  mortis,  which  is 
apparently  due  to  the  reconversion  of  myosin  into  myosinogen,  may 
be  the  first  stage  in  the  self-digestion  of  muscle.  W.  D.  H. 

Fermentation  by  Protoplasm  from  Recently  Killed  Animals. 
By  FoKKER  {Compt.  rend.,  104,  1730—1732). — If  a  small  quantity  of 
any  organ  of  a  recently  killed  animal  is  taken,  with  all  pj'ecautions  to 
prevent  access  of  bacteria,  and  is  placed  in  a  sterilised  fluid  and  gently 
heated,  it  can  convert  sugar  into  acid  and  starch  into  glucose  :  but 
careful  examination  by  means  of  the  microscope  and  by  cultivation, 
fails  to  show  the  presence  of  any  microbes. 
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When  an  acid  is  produced,  the  change  ceases  after  a  short  time, 
because  the  acid  formed  arrests  the  action  of  the  protoplasm.  If, 
however,  the  liquid  is  carefully  neutralised,  the  change  recommences, 
and  will  continue  for  several  months  if  the  liquid  is  kept  neutral.  The 
quantity  of  acid  produced  by  the  protoplasm  is  smaller  than  would  be 
formed  under  the  same  conditions  by  the  action  of  microbes.  The 
difference  between  protoplasm  from  a  healthy  animal  and  microbes 
lies  mainly  in  the  tendency  of  the  latter  to  multiply.  The  only 
alteration  which  the  tissues  undergo  during  the  fermentative  changes 
which  they  produce,  is  the  destruction  of  the  nucleus. 

C.  H.  B. 

Action  of  Caflfeine  and  Theine  on  Voluntary  Muscle.  By  T. 
L.  Brunton  and  J.  T.  Cash  (Proc.  Boy.  Soc,  42,  238— 239).— Both 
caffeine  and  theine  cause  rigor  in  the  voluntary  muscles  of  frogs ;  in 
the  same  frog,  the  stronger  the  solution  used  the  more  powerful  is  the 
action ;  although  a  large  dose  will  often  cause  less  action  in  one  frog 
than  a  smaller  one  will  cause  in  another.  Theine  is  rather  more  powerful 
than  caffeine ;  theine,  moreover,  tends  to  produce  rhythmical  contrac- 
tions in  the  muscle.  The  addition  of  lactic  acid  or  chloride  of  calcium 
aids,  whilst  potash  diminishes  the  action  of  the  alkaloids.     W.  D.  H. 

Chemical  Constitution  and  Physiological  Action.    By  T.  L. 

Brunton  and  J.  T.  Cash  (Pruc.  Boy.  Soc,  42,  240). — The  distinctive 
action  of  the  lower  members  of  the  fatty  series  is  their  stimulant  and 
anaesthetic  action  on  the  nerve  centres.  The  members  of  the  aromatic 
series  also  affect  the  nervous  system — especially  the  motor  centres, 
producing  convulsions  and  paralysis.  Benzene,  chlorobenzene,  bromo- 
benzene,  and  iodobenzene  are  similar  in  their  action  on  frogs,  the 
halogen  radicles  not  modifying  the  action  of  the  benzene  to  any  great 
extent.  The  introduction  of  hydroxyl  into  the  benzene  nucleus 
intensifies  the  convulsant  action.  W.  D.  H. 

Diabetes  and  Glycerols.  By  W.  B.  Ransom  (Joum.  Physiol,  8, 
99 — 116). — The  following  conclusions  are  drawn  from  experiments  on 
rabbits  : — (1)  That  certain  forms  of  glycosuria — for  instance,  that 
produced  by  puncture  of  the  medulla  oblongata,  may  be  checked  by 
glycerol ;  (2)  that  glycerol  acts  more  efficiently  when  introduced  into 
the  alimentary  canal  than  when  injected  subcutaneously ;  (3)  that 
glycerol  checks  glycosuria  by  inhibiting  the  formation  of  sugar  in  the 
liver ;  (4)  that  in  this  way  it  may  lead  indirectly  to  an  accumulation 
of  glycogen  in  the  liver.  Viewing  the  formation  both  of  glycogen 
and  sugar  as  a  process  of  cell  metabolism,  quite  independent  of  fer- 
ment action,  it  is  impossible  to  suppose  that  glycerol  produces  its 
effect  by  acting  on  a  ferment  in  the  blood,  but  more  probably  it 
exercises  some  direct  influence  on  the  protoplasm  of  the  liver  cells. 
The  usual  theory  of  a  ferment  which  comes  especially  into  play  after 
death  and  changes  the  glycogen  in  the  liver  into  sugar  is  considered 
untenable  ;  and  the  post-mortem  formation  of  sugar  is  regarded  as  being 
due  to  metabolism  still  going  on  in  the  cells  of  the  liver  which  retain 
their  vitality  for  some  time  after  the  heart  has  stopped. 

W.  D.  H. 

\0L.    LH.  3    U 
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Lsevorotatory  ^-Hydroxy butyric  Acid  in  the  Blood  of  a  Dia- 
betic Patient.  By  L.  Hugounenq  (Btdl.  Soc.  Chim.,  47,  545 — 546). 
— Laevorotatory  |S-oxybiityric  acid  has  been  recof^nised  in  the  urine  of 
diabetic  patients ;  the  author  has  now  detected  its  presence  in  the 
blood.  The  process  used  for  its  identification  was  as  follows  : — The 
blood  was  kept  in  contact  with  ether  until  the  sugar  present  had  been 
removed;  it  was  then  evaporated  to  dryness  on  the  water-bath,  and 
the  solid  coagulum  exhausted  with  boiling  water;  the  extract  was 
precipitated  with  basic  lead  acetate  and  ammonia,  and  the  fi^ltei'ed 
solution  examined  in  the  polariscope  when  the  presence  of  the  acid 
was  indicated  by  its  Isevorotatory  action.  A  second  portion  of  the 
blood  was  then  taken,  evaporated,  and  extracted  with  water  as  in  the 
first  case,  the  aqueous  solution  evaporated  almost  to  dryness,  and  the 
product  treated  with  an  equal  volume  of  sulphuric  acid  and  distilled ; 
on  fractioning  the  distillate,  and  treating  the  fractions  with  a  freezing 
mixture,  crystals  separated  which,  after  recrystallising  from  ether, 
were  recognised  as  crotonic  acid  by  the  melting  point  (70 — 71°),  this 
acid  having  been  formed  by  the  dehydration  of  /^-hydroxybutyric 
acid.  According  to  the  results  obtained  by  Kiilz  (who  found  the 
rotatory  power  of  yS-hydroxybutyric  acid  to  be  — 23*4°),  the  author 
found  the  blood  contained  4'27  grams  of  the  acid  per  litre,  the  urine 
of  the  same  patient  containing  4'48  grams  per  litre.  A.  P. 

Does  Human  Urine  contain  Free  Acid  ?  By  E.  BrOcke 
(Monatsh.  Ghem.,  8,  95 — 100). — The  theory  generally  accepted  of  the 
cause  of  the  acidity  of  urine  is  that  it  is  due  to  the  presence  of  the 
acid  phosphate  of  sodium  or  potassium  in  that  secretion.  E. 
Salkowski  (Lehre  vom  Ham,  Berlin,  1882,  15)  leaves  the  question 
open  as  to  whether  hippuric  acid  which  is  present  in  small  amount, 
is  free  or  combined.  The  present  research  consists  of  experiments 
with  congo-red,  the  colour  of  which  is  changed  by  acids.  One  part 
of  hippuric  acid  dissolved  in  55,000  of  distilled  water  free  from 
ammonia,  causes  a  solution  of  congo-red  to  become  violet  or  inky  in 
colour.  Hippuric  acid  does  not  appear  however  to  be  present  in  urine, 
and  no  urine  hitherto  examined  produces  any  change  on  congo-red. 

If  to  a  solution  of  that  pigment,  a  few  drops  of  dilute  sulphuric, 
phosphoric,  or  hydrochoric  acid  be  added,  the  liquid  assumes  an  inky 
tint.  If  this  mixture  is  dropped  into  urine,  each  drop  becomes  red 
again,  or  if  the  urine  be  first  coloured  with  congo-red,  and  acid  added 
drop  by  drop,  the  cloud  caused  by  the  first  drops  redissolves  :  so  that 
one  cannot  use  this  method  for  titration.  If  more  acid  is  added, 
a  precipitate  of  a  rust-red  colour  in  which  the  pigment  is  fixed  settles, 
and  the  urine  can  be  filtered  ofi^  having  its  normal  colour.  The  use 
of  congo-red  paper  is  hardly  more  satisfactory.  If  the  paper  be 
coloured  violet  by  phosphoric  acid,  it  is  found  that  a  solution  of 
sodium  chloride  will  render  it  red.  This  cannot  wholly  depend  on 
the  unequal  diffusion  of  acid  and  base.  A  solution  of  congo-red 
rendered  violet  by  hydrochloric  acid  is  also  made  red  by  sodium 
chloride  :  this  is  probably  not  due  to  a  union  of  the  sodium  chloride 
with  the  acid,  but  perhaps  to  a  raising  of  the  refractive  index  of  the 
mixture,  and  a  molecular  alteration  of  the  pigment.     The  colour  is 
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hrowner  tlian  that  produced  by  acids.  If  the  solution  of  the  pigment 
and  sodium  chloride  be  added  to  urine,  it  dissolves  with  a  bright  red 
colour.  These  facts  teach  that  the  bases  in  urine  are  not  so  far 
saturated  with  acids  that  the  addition  of  more  acid  necessarily  involves 
the  presence  of  free  acid.  Whether  the  bases  are  metallic  or  not 
must  be  ascertained  by  future  investigation ;  urea  certainly  has  no 
effect  on  a  solution  of  the  pigment  rendered  violet  by  acid. 

Carbonic  acid  is  also  not  free  in  the  urine,  for  congo-red  is  easily 
affected  by  that  acid.  In  certain  circumstances,  free  uric  acid  is 
sometimes  present  in  urine  in  a  crystalline  form ;  but  in  such  urine 
congo-red  also  shows  that  there  is  no  free  uric  acid  in  solution  at  the 
same  time.  W.  D.  H. 
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Reduction  of  Silver   Salts  by  Living  Protoplasm.      By  T. 

BoKORNY  (Ann.  Agronom.,  13,  239 — 240). — The  blackening  of  argentic 
nitrate  by  the  protoplasm  of  living  cells,  discovered  some  years  ago 
by  the  author  and  Loew,  has  been  attributed  by  Beaumann  and 
Hoppe-Seyler  to  the  action  of  hydrogen  peroxide.  The  author  finds, 
firstly,  that  hydrogen  peroxide  cannot  be  detected  in  the  living  cells  of 
Spirogyra  by  any  test,  secondly,  that  dead  cells  of  Spirugyra  even 
after  imbibing  a  10  per  cent,  solution  of  hydrogen  peroxide,  will  not 
effect  the  reduction.  J.  M.  H.  M. 

Changes  in  the  Proteids  of  Seeds  during  Germination.     By 

J.  B.  Green  (Froc.  Boy.  Soc,  41,  466 — 469). —  Gorup-Besanez  (Ber.^ 
1874,  1478)  stated  that  the  changes  in  the  reserve  proteid  materials 
during  germination  are  probably  due  to  the  action  of  a  proteolytic 
ferment.  This  was  disputed  by  Krauch  (Abstr.,  1878,  996).  The 
present  experiments  demonstrate  in  the  case  of  the  seeds  of  the 
Lupinus  hirsutus,  the  correctness  of  Gorup-Besanez'  view.  The  seeds 
were  allowed  to  germinate  for  about  a  week ;  they  then  gave  an  acid 
reaction  to  test-paper ;  the  cotyledons  were  ground,  extracted  with 
glycerol,  and  the  extract  dialysed  until  no  trace  of  any  crystalline 
substances  which  had  formed  daring  the  germination  could  be 
detected  in  the  dialysate.  No  trace  of  peptone  passed  the  dialyser 
even  after  a  week's  exposure.  The  extract  was  then  acidified  with 
hydrochloric  acid  to  the  extent  of  0*2  per  cent.,  put  into  a  fresh 
dialyser,  some  swollen-up  boiled  fibrin  added,  and  the  dialyser  sur- 
rounded with  0'2  per  cent,  hydrochloric  acid,  and  exposed  to  a 
temperature  of  40°.  Control  experiments  with  acid  only,  or  with 
boiled  digestive  extract,  were  carried  out  side  by  side.  Digestion 
was  slow,  but  after  some  time  the  dialysate  contained  peptone  and 
leucine,  while  in  the  control  experiments  there  were  no  such  substances. 
The  proteids  of  the  seeds  are  changed  by  this  ferment  in  the  same  way 
as  fibrin  is.     The  ferment  exists  in  the  resting  seed  as  a  zymogen, 
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wliich  is  easily  convertible  into  the  ferment :  the  resting  seeds  have 
moreover  a  neutral  reaction.  The  fermcDt  acts  best  in  a  slightly  acid 
medium  ;  its  activity  is  hindered  by  neutral  salts  and  destroyed  by 
alkalis,  and  is  most  active  at  a  temperature  of  40°.  The  process  of 
germination  is  started  or  accompanied  by  a  transformation  of  the 
zymogen  into  ferment  on  the  absorption  of  water,  and  the  development 
of  vegetable  acids  in  the  cells  of  the  seed :  the  ferment  so  developed 
converts  the  prote'ids  of  the  resting  seed  iuto  acid  albumin  or  para- 
peptone,  peptone,  and  crystalline  amides.  The  nitrogen  travels  from 
the  cells  of  the  seed  to  the  growing  points  in  the  form  of  amides,  not 
in  that  of  peptones  or  other  proteids.  W.  D.  H. 

Molecular  Respiration  of  Plants.  By  N.  W.  Diakonoff  (Ann. 
Agrunom.,  13,  229 — 233). — Experiments  with  the  higher  plants  lead  the 
author  to  the  following  generalisations  w^hich  amplify  those  formerly 
arrived  at  from  a  study  of  intramolecnlar  respiration  amongst  the 
moulds.  The  intensity  of  disengagement  of  carbonic  anhydride  by 
vegetable  cells  in  the  absence  of  the  oxygen  of  the  air  is  determined 
by  the  activity  of  the  fermentative  processes  w^hich  take  place  in  the 
cells.  As  soon  as  oxygen  ceases  to  be  supplied  in  quantities  sufficient 
for  normal  respiration,  fermentation  sets  in ;  with  a  renewed  supply 
of  pure  oxygen,  normal  respiration  again  becomes  possible.  Without 
the  chemical  action  of  pure  oxygen,  or  as  alternative  some  process  of 
fermentative  change  (which  constitutes  the  sole  means  of  satisfying 
the  requirements  of  a  living  cell  in  a  medium  deprived  of  oxygen), 
there  is  no  disengagement  of  carbonic  anhydride,  that  is  to  say,  there 
is  no  life,  J.  M.  H.  M. 

Exhalation  of  Oxygen  by  Fleshy-leaved  Plants  in  Absence 
of  Carbonic  Anhydride.  By  A.  Mayer  (Landiv.  V er such s- Stat.,  34, 
127 — 143). — Former  researches  by  the  author  (Abstr.,  1876,  i,  95  ; 
Latidw.  Versuchs-Stat.,  21,  277 ;  30,  217)  have  shown  that  under 
certain  conditions  oxygen  is  exhaled  by  the  leaves  of  some  plants  in 
absence  of  carbonic  anhydride.  This  is  more  especially  the  case  with 
the  Crassidaceae,  and  it  was  found  that  Bryojpliyllum  calycimum  leaves 
which  contain  malates,  after  a  period  of  darkness  (during  night) 
react  acid,  but  this  reaction  during  the  day  time  becomes  much  less. 
Comments  are  here  made  on  the  author's  own  experiments,  and  on 
those  of  others  (de  Vries  and  Sachs)  v^^ho  have  combated  his  con- 
clusions. His  experiments  made  since  1883  show  that  "acid  leaves," 
during  insolation  in  an  atmosphere  free  from  carbonic  anhydride,  yield 
more  oxygen  the  richer  they  are  in  free  acid ;  moreover  the  older 
leaves  being  more  acid,  yield  more  gas  than  younger  leaves,  which 
are  more'  nearly  neutral ;  also  those  Crassulaceee  which  emit  most 
oxygen,  are  more  acid  in  the  morning  than  other  plants  (compare 
JJrijojjhllum  calycimum  with  G.  arhorescens) ,  and  when  the  elimination 
of  oxygen  has  ceased,  it  is  found  that  the  leaves  are  nearly  neutral  in 
reaction.  The  acid  present  is  a  malic  acid  which  differs  in  some 
respects  from  ordinary  malic  acid,  but  the  calcium  salt  is  a  true 
malate  ;  this  acid  and  the  calcium  salt  diminish  during  insolation, 
just  as  if  the  whole  consisted  of  free  acid,  the  products  produced 
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by  tlie  change  being  starch,  sugar,  &c.,  and  the  amount  of  oxygen 
which  should  be  separated  by  the  produced  carbohydrates,  agrees 
well  with  the  quantity  of  oxygen  found  to  be  set  free  by  insolation. 
From  all  these  facts,  the  author  has  drawn  the  conclusion  that  the 
changes  which  occur  as  above  are  part  and  parcel  of  the  regular 
assimilation  in  the  plant,  that  is  processes  of  reduction  which  take 
place  in  the  green  portions  of  the  plant,  and  that  the  malic  acid  of  the 
Crassulacese  is  to  be  considered  as  an  intermediate  product.  Farther 
results  have  also  been  obtained,  for  it  was  found  that  the  acid  in  dead 
leaves  was  not  altered  by  light,  nor  did  oxalic  acid  suffer  any  reduction 
nor  give  off  oxygen.  As  regards  the  formation  of  malic  acid  in  the 
dark,  it  is  evidently  the  result  of  decomposition.  The  remainder  of 
the  article  is  occupied  by  a  defence  of  his  own  theory  against  the 
arguments  and  experiments  of  de  Vries,  Kraus,  and  Warburg, 

E.  W.  P. 

Relations  between  Inorganic  Salts  containing  Nitrogen  and 
Plants.  By  H.  Molisch  (Monatsh.  Ghem.,  8,  237— 259).— The  most 
important  conclusions  arrived  at  by  the  author  are  the  following  : — 

Nitrates  are  generally  distributed  in  the  vegetable  kingdom ;  they 
usually  occur  to  a  much  greater  extent  in  herbaceous  than  in  woody 
growths. 

Nitrites  could  not  be  found  in  any  of  the  plants  examined  (which 
amounted  to  about  100)  in  spite  of  their  frequent  presence  in  the 
ground.  Former  statements  on  the  so-called  presence  of  nitrites  in 
different  plants  are  based  on  errors  and  incorrect  interpretation  of 
results. 

Plants  possess  the  power  of  reducing  nitrites  with  surprising  quick- 
ness as  soon  as  assimilated,  and  this  is  evidently  the  reason  why  they 
are  never  found  in  plants.  Nitrates,  however,  will  remain  for  weeks 
or  even  months  in  the  vegetable  cells  before  they  are  destroyed. 

In  contrast  to  the  nitrates,  nitrites  act  injuriously  on  certain  plants 
even  when  employed  in  comparatively  dilute  solutions  (O'l — 0*01  per 
cent.). 

Plants,  to  which  the  nitrogen  is  offered  not  in  the  form  of  nitrates, 
but  in  the  form  of  nitrites  or  ammonia,  never  contain  nitrates.  It, 
therefore,  follows  that  neither  nitrous  acid  or  ammonia  undergo 
oxidation  to  nitric  acid  in  the  vegetable  organism. 

Contrary  to  the  statement  of  Berthelot  and  Andre,  plants,  with 
perhaps  the  exception  of  bacteria,  have  not  the  power  of  producing 
nitrates  from  nitrogenous  compounds.  All  nitrates  in  plants  originate 
from  outside,  and  when  they  exceed  the  amount  contained  in  the  sub- 
stratum in  the  plant,  the  excess  can  be  simply  explained  by  the  storing 
up  of  the  salt.  E.  Schulze's  experiments  with  lupines  (this  vol.,  p.  859) 
afford  additional  evidence  in  favour  of  this  view. 

Diphenylamine  dissolved  in  sulphuric  acid  serves  very  conveniently 
for  the  detection  of  nitrates  under  the  microscope.  In  those  cases, 
however,  in  which  humin  substances  are  quickly  formed  by  the 
action  of  the  sulphuric  acid,  the  reaction  is  more  or  less  checked. 

The  paper  also  contains  some  observations  on  the  localised  appear- 
ance of  substances  which  turn  guaiacum  emulsion  and  potassium 
iodide  and  starch-paste  blue.  G.  H.  M. 
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The  Proteids  of  the  Seeds  of  Jequirity.  By  S.  H.  C.  Martin 
(Froc.  Boy.  Soc,  331— 334).— Warden  and  Waddell  ("  Non-bacillar 
Nature  of  Abrus  Poison,"  Calcutta,  1884) have  given  the  name  "  abrin  " 
to  the  poisonous  principle  of  jequirity  (^Ahrus  precatorius).  They 
showed  also  that  abrin  was  closely  allied  to  "  plant  albumin  "),  but 
did  not  enter  into  any  details  as  to  whether  it  consisted  of  one  or 
more  proteids.  The  present  examination  relates  to  the  kinds  of 
proteids  present  in  the  seed,  and  is  preliminary  to  an  investigation  of 
their  physiological  action.  The  red  cuticle  was  first  removed  by 
shaking  the  seeds  with  chloroform ;  the  cuticle  sinks  in  that  liquid, 
and  the  yellow  kernel  powder  is  readily  removed  and  dried  by  allowing 
the  chloroform  to  evaporate.  The  powder  was  then  extracted  with 
15  per  cent,  sodium  chloride  solution  and  filtered.  The  proteids  in 
the  filtrate  were  separated :  (1)  by  saturation  with  ammonium 
sulphate ;  (2)  by  saturation  with  sodium  chloride  and  the  subsequent 
addition  of  glacial  acetic  acid. 

The  former  method  is  the  best ;  it  takes  shorter  time,  and  pre- 
cipitates the  proteids  more  completely.  The  precipitated  proteids 
were  redissolved  in  distilled  water,  and  the  solution  dialysed ;  this 
caused  a  copious  precipitate,  which  was  collected,  washed  with 
boiled  distilled  water,  and  dried  over  sulphuric  acid.  The  residue 
consisted  of  dark-brown  scales,  which  consisted  of  globulin  and 
colouring  matter.  All  the  globulin  is  not,  however,  precipitable  by 
dialysis.  Alcohol  was  therefore  a.dded  to  the  liquid,  which  had  been 
in  the  dialyser  for  seven  days,  to  precipitate  the  remaining  proteids. 
After  six  to  eight  weeks,  the  globulin  was  rendered  insoluble  by  this 
means;  the  precipitate  was  collected,  dried,  and  treated  with 
distilled  water,  which  dissolved  out  a  proteid  which  was  an  albumose. 
There  are  thus  two  proteids  present ;  a  globulin  and  an  albumose. 
The  globulin  is  coagulated  by  heat  at  75 — 80°  in  a  10  per  cent, 
magnesium  sulphate  solution,  at  66 — 73°  in  a  10  per  cent,  sodium 
chloride  solution.  It  does  not  become  insoluble  when  the  latter  solu- 
tion is  placed  in  an  incubator  at  35 — 40°  like  vegetable  myosins  ;  it 
belongs  to  the  class  of  vegetable  paraglobulins  (this  vol.,  p.  507). 

The  albumose  is  soluble  in  cold  or  boiling  distilled  water.  It  is 
not  precipitated  by  saturation  with  sodium  chloride  unless  a  large 
amount  of  glacial  acetic  or  phosphoric  acid  is  added  also.  It  is 
readily  precipitated  by  saturation  with  neutral  ammonium  sulphate. 
It  is  not  precipitated  by  nitric  acid  unless  its  solution  be  nearly 
saturated  with  sodium  chloride.  It  gives  the  biuret  reaction.  This 
phytalbumose  is  seen  to  be  closely  allied  to  Kiihne  and  Chittenden's 
deutero-albumose,  and  is  identical  with  the  a-phytalbumose  of  papaw- 
juice  (Abstr.,  1886,  642).  W.  D.  H. 

Safrole.  By  —  FliIckiger  (/.  Pharm.  Trans.  [3],  17,  989—990). 
— Safrole  exists  not  only  in  the  essential  oil  of  sassafras  root,  but 
probably  in  other  plants  belonging  to  the  natural  order  of  Lauracece. 
In  Germany,  safrole  is  now  extracted  on  a  large  scale  from  the  oil  of 
the  camphor  tree,  Cinnamomum  camphora.  An  odour  resembling 
that  of  sassafras  is  noted  in  G.  Fartlienoxylon,  G.  glanduliferum,  and  in 
JJeilschmiedia  ohtusifoUa.     Safrole  is  associated  with  eugenolu  iu  the 
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fruit  of  Tllicium  religiosum,  and  in  Illicium  anisatum  it  is  replaced  by 
anethole.  The  empirical  formulae  of  these  three  highly  aromatic 
substances,  CioHioO>,  C10H12O2,  and  CioHioO,  suggests  that  probably 
they  are  capable  of  being  converted  one  into  another.  E<.  R. 

Strophanthus.  By  W.  Elborne  (Pharm.  J.  Trans.  [3],  17,  743— 
747). — The  seeds  of  Strophanthus  homhe  yield  20*8  percent,  oF  fixed  oil 
when  extracted  with  light  petroleum  ;  09  per  cent,  of  chlorophyll  and 
fat  when  extracted  with  ether;  1"5  per  cent,  of  a  bitter  glucoside  to 
absolute  alcohol ;  and  an  additional  2'9  per  cent,  of  bitter  glucoside  to 
water.  These  solvents  were  made  to  act  successively  on  the  dried  and 
powdered  seeds.  It  is  remarked  that  when  the  alcoholic  solution  is 
evaporated  to  dryness  at  a  low  temperature,  and  the  residue  dissolved 
in  water  and  set  aside  for  a  few  days,  the  product  becomes  far  more 
toxic.  The  cause  of  this  change  has  not  yet  been  investigated,  but  in 
the  method  adopted  by  the  natives  of  Eastern  Africa  in  preparing  their 
arrow-poison  from  the  plant,  advantage  appears  to  be  taken  of  this  fact. 
Bitter  principles  from  Strophanthus  have  been  already  described  by 
Eraser,  and  by  Hardy  and  Gallois  under  the  names  of  "  strophantin," 
^^  strophanthine'^  and  ^''  strophanthidin.' '  The  author  was  unable  to 
extract  any  alkaloid  from  the  comose  hair  of  the  seeds.  R.  R. 

Poisoning  of  Plants  by  Lithium  Salts.  By  J.  Gaunersdorfer 
(Landw.  Versuchs-Stat.,  34, 171 — 206). — Experiments  have  previously 
shown  that  lithium  is  a  constant  compound  of  the  ash  of  some  plants, 
and  that  it  is  stored  in  their  leaves,  but  not  in  their  roots,  and  they 
even  collect  it  when  the  presence  of  lithium  in  the  soil  is  scarcely  to 
be  detected.  Various  experimenters  are  here  referred  to,  also  the 
results  obtained  by  them.  The  author  records  the  results  of  experi- 
ments made  by  him  on  various  plants,  Cicer  arietinum,  Vicia  faba,  Ac, 
with  solutions  of  lithium  chloride  of  different  strengths,  I'l — 0'066 
per  mille  ;  the  descriptions  are  given  in  full  detail,  and  the  following 
conclusions  are  drawn;  lithium  is  a  fairly  constant  but  not  essential 
constituent  of  certain  plants,  but  for  most  plants,  in  relatively  small 
quantities  it  is  a  poison,  and  produces  evident  disturbances  in  the 
plants.  Lithium  is  deposited  in  the  fidly  grown  leaves,  whilst  the 
young  leaves,  buds,  and  reproductive  organs,  failing  as  they  do  in 
hardened  fibre,  are  exempt  from  the  action  of  lithium,  which  does  not 
reach  them.  It  is  the  action  of  transpiration  which  carries  lithium 
upwards,  but  this  element  can  move  sideways  through  the  hardened 
cell-walls.  Those  plants  which  do  not  naturally  contain  lithium  will 
live  healthily  in  a  soil  which  contains  but  a  small  portion  of  lithium, 
but  finally  the  whole  of  the  lithium  is  carried  into  the  leaves  which, 
dropping  off,  denude  the  soil  of  the  element  refen*ed  to. 

E.  W.  P. 

Composition  of  some  Leguminous  Seeds.  By  R.  Waage 
{Bied.  Centr.,  1887,  394-395). 

A  comparison  with  blue  and  yellow  lupines  shows  that  the  white 
and  blue  are  nearly  of  equal  value,  whilst  the  yellow  contains  more 
nitrogenous  and  less  carbonaceous  matter. 
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The  effect  of  steeping  in  water  to  remove  the  bitter  portion  of  the 
lupines  is  to  remove  a  large  portion  of  the  ash,  some  of  the  non- 
nitrogenous  and  some  of  the  albuminous  matter. 

The  total  loss  of  valuable  material  amounts  to  7"65  per  cent.,  of 
which  1*86  is  albumin  and  6^8  is  non-nitrogenous.  E.  W.  P. 

Experiments  on  Potatoes  at  Harelaw  in  1886.  By  Aitken 
(Trans.  Highland  and  Agric.  Soc,  1887  [4],  19,  215— 287).— The 
general  results  of  the  Harelaw  experiments  are  summed  up  by  the 
author  as  follows  : — 

Unrnanured  Section,  Eesidual  Fertility. — Insoluble  phosphates  have 
left  a  larger  available  residue  than  soluble  phosphates;  the  largest 
has  been  left  by  bone-meal.  The  phosphates  which  produce 
the  greatest  result  during  the  previous  rotation  have  left  the 
least  residue.  Nitrate  of  soda  alone  exhausts  the  land  very  much, 
with  other  manures  it  exhausts  it  more  than  other  nitrogenous 
manures.  Sulphate  of  ammonia  has  left  considerable  residue,  or  at 
any  rate  has  not  exhausted  the  land  so  much  as  nitrate  of  soda. 
Horn-dust  and  dried  blood  have  left  no  more  for  the  potato  crop 
than  sulphate  of  ammonia;  rape-dust  has  left  more  residue  than  the 
other  nitrogenous  manures.  Both  potassium  sulphate  and  chloride 
have  left  a  residue  for  the  potato  crop,  but  the  chloride  has  left 
rather  more  than  the  sulphate.  Peruvian  guano  has  left  the  land  in 
better  condition  for  the  growth  of  potatoes  than  either  Ichaboe  or  fish 
guano.  Low  class  superphosphate  has  left  more  residue  than  high 
class. 

Manured  Section,  Immediate  Fertility. — The  manure  applied  to  potato 
plots  in  1886  gave  the  following  results : — Mineral  phosphates  found 
to  pass  through  a  sieve  of  120  wires  per  linear  inch  produced  nearly 
as  good  results  as  dissolved  phosphates  ;  they  were  more  active  than 
bone-meal  or  pure  dissolved  bones.  Sulphate  of  ammonia  did  better 
than  nitrate  of  soda  when  no  dung  was  used.  Horn-dust  and  dried 
blood  are  not  sufficiently  active  for  potatoes  when  applied  with  the 
seed.     Potassium  salts  are  of  great  importance  to  potatoes,  and  there 
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is  little  difference  between  the  sulphate  and  chloride.  Ordinary  super- 
phosphate, 28  per  cent,  soluble,  is  better  than  richer  ones.  When 
the  potato  crop  is  insufficiently  manured,  not  only  is  the  produce 
less,  but  the  proportion  of  small  tubers  is  greater;  potash  is  the 
most  important  ingredient  for  the  production  of  large  tubers.  A 
well-balanced  manure  for  raising  a  potato  crop  without  dung  should 
contain  about  equal  parts  potash,  ammonia,  and  phosphoric  acid. 
When  applied  with  dung,  half  the  potash  may  be  used.  Manure  for 
potatoes  should  be  within  easy  reach  of  the  roots,  but  may  be  slow 
acting  ;  dung  appears  to  be  the  most  appropriate  manure,  producing 
a  crop  with  a  large  proportion  of  large  tubers.  With  dung,  nitrate  of 
soda  is  better  than  sulphate  of  ammonia;  without  it,  the  sulphate  of 
ammonia  is  best.  Where  much  dung  is  used,  potash  salts  may  not  be 
required.  J.  M.  H.  M. 

Production  of  Nitrates  in  Arable  Soil.  By  P.  P.  Deherain 
(Ann.  Agro7iom.,  13,  241 — 261). — The  present  series  of  experiments 
was  undertaken  to  determine  the  conditions  under  which  different 
substances  acting  as  manures  nitrify  in  the  soil.  They  were  made 
with  the  nitrogenous  black  matter  of  soil,  ammoniacal  salts,  oil-cakes, 
farmyard  manure,  and  the  black  matter  of  farmyard  manure,  under 
varying  conditions  of  moisture  and  for  different  periods  of  time ;  in 
some  instances,  the  proportion  of  manure  to  soil,  and  the  tempera- 
ture, both  varied.  The  quantities  of  nitrate  formed  in  the  various 
mixtures  from  time  to  time  were  determined  as  follows: — 100  grams 
of  the  mixture  were  introduced  into  a  litre  flask,  the  quantity  of 
water  required  to  make  it  up  to  the  mark  measured  into  it,  left  in 
contact  for  several  hours,  and  repeatedly  shaken ;  then  700  to  800  c.c. 
were  withdrawn  and  evaporated  down  to  about  10  c.c,  and  the  nitric 
oxide  determined  according  to  Schloesing's  method  by  measurement 
of  the  gas. 

Nitrogenous  Black  Matter  of  Soil. — The  soil  employed  contained 
0*160  per  cent,  organic  nitrogen  and  0*015  per  cent,  nitric  acid 
(N2O5?).  Quantities  of  100  grams  of  this  soil  were  placed  in  glass 
beakers  and  moistened  with  5,  10,  15,  20,  and  25  c.c.  of  water  respec- 
tively, and  all  the  beakers  were  placed  together  under  a  bell-glass, 
and  the  nitric  acid  formed  determined  after  several  periods  up  to 
90  days.  With  the  5  per  cent,  of  added  water,  there  was  no  nitrifica- 
tion at  the  end  of  56  clays,  but  all  the  other  mixtures  had  commenced 
to  nitrify  at  the  end  of  the  first  period.  After  90  days,  the  quantity 
of  nitrate  formed  in  a  tonne  (1000  kilos.)  of  soil  was  250  grams  in 
that  moistened  with  5  per  cent,  of  added  water ;  16  grams  with  10  per 
cent,  water;  270  grams  with  15  per  cent,  water;  290  grams  with 
20  per  cent,  water  ;  and  370  grams  with  25  per  cent,  water — the 
nitric  acid  formed  thus  attaining  a  maximum  in  the  most  humid  mix- 
ture. The  greatest  rate  of  nitriticatioii  observed  was  I  gram  nitrogen 
nitrified  per  day  per  tonne  of  soil.  Supposing  this  rate  to  be  main- 
tained during  the  active  life  of  a  cereal  crop,  say  100  days,  the  nitrogen 
nitrified  would  amount  to  300  to  400  kilos,  per  hectare,  a  quantity 
greatly  in  excess  of  the  requirements  of  the  crop. 

Ammoniacal  Salts. — Quantities  of  soil  watered  with  various  propor- 
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tions  of  ammonium  snlphate  were  placed  in  identical  conditions  with 
plain  soil  freely  exposed  to  the  air. 

Sulphate  of  ammonia  in  quantities  equivalent  to  O'O.SO  gram  and 
O'OIO  gram  nitrogen  per  20  grams  of  soil  far  from  increasing  the 
quantity  of  nitrate  formed  greatly  hindered  the  nitrification  in  the 
soil.  In  a  saturated  atmosphere,  however,  with  the  soil  freely  sup- 
plied with  water,  doses  of  sulphate  of  ammonia  up  to  O'lOOgram 
nitrogen  per  100  grams  soil  did  not  prevent  nitrification,  although  the 
larger  the  doses  employed  the  less  nitrates  were  formed. 

A  series  of  experiments  with  sulphate  of  ammonia  equivalent  to 
O'OIO  gram  nitrogen  per  100  grams  soil,  moistened  with  5,  10,  15, 
20,  and  25  grams  water,  showed  that  with  the  smaller  proportions  of 
water  nitrification  was  less  than  in  the  parallel  expei-iments  with  plain 
soil ;  Avith  the  larger  proportions  of  water,  more  nitrogen  was  nitrified, 
that  of  the  ammoniacal  salt  undergoing  oxidation  as  well  as  that  of 
the  organic  matter  of  the  soil,  and  at  a  much  faster  rate,  so  that,  for 
example,  the  addition  of  0*010  gram  nitrogen  as  ammoniacal  salt  to 
100  grams  soil  containing  0"160  gram  organic  nitrogen  doubled  the 
quantity  of  nitrate  formed  during  the  course  of  the  experiments. 
Frequently  as  much  as  one-hundredth  of  the  nitrogen  added  as  am- 
moniacal salt  was  nitrified  per  diem,  whilst  the  nitrogenous  matter  of 
the  soil  scarcely  gave  rise  to  one-thousandth  of  its  weight  of  nitric 
acid  in  the  same  time.  The  whole  of  the  sulphate  of  ammonia  added 
as  manure  is  probably  nitrified  in  the  course  of  a  few  months.  Some 
of  the  nitrates  at  first  formed  disappear  afterwards,  more  especially  in 
the  most  humid  mixtures,  and  this  is  attributed  by  the  author  to  the 
slow  growth  of  moulds. 

Maize  Cake. — The  nitrogen  of  maize  cake  is  nitrified  more  quickly 
than  that  of  the  organic  matter  of  soil,  more  slowly  than  that  of  am- 
monium sulphate,  so  that  if  a  mixture  of  the  two  is  used  as  manure, 
when  the  action  of  the  latter  is  exhausted  that  of  the  former  still 
continues.  The  influence  of  humidity  is  the  same  as  in  the  preceding 
cases. 

Farmyard  Manure. — 2  per  cent,  of  farmyard  manure  was  added  to 
the  soil,  corresponding  to  a  dressing  of  72  tonnes  per  hectare.  Even 
with  5  per  cent,  of  added  water  some  degree  of  nitrification  occurred, 
whereas  with  plain  soil  of  the  same  humidity  there  was  none.  AVith 
the  largest  proportions  of  water,  nitrification  was  very  irregular,  no 
more  nitrate  being  formed  after  90  days  than  after  26,  and  in  some 
cases  the  nitrate  formed  was  less  than  with  plain  soil.  These  irregu- 
larities are  doubtless  due  to  the  growth  of  moulds,  &c.,  of  which 
the  spores  and  mycelia  abound  in  farmyard  manure.  In  point  of 
rapidity  of  nitrification,  farmyard  manure  comes  next  to  ammonium 
sulphate,  and  before  maize  cake  and  plain  soil. 

Black  Matter  of  Farmyard  Manure. — This  was  obtained  by  extract- 
ing decomposed  farmyard  manure  with  water,  filtering,  and  evapo- 
rating the  filtrate  to  dryness  by  exposure  to  air  alone.  It  contained 
3'5  per  cent,  of  nitrogen,  and  was  added  to  the  soil  in  the  proportion 
of  0"3  per  cent.,  thus  introducing  the  same  quantity  of  nitrogen  as 
that  contained  in  the  0'050  gram  ammonium  sulphate  used  in  a  former 
series  of  experiments.     With  these  mixtures,  nitrification  occurred 
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exactly  as  with  plain  soil,  that  is  to  say,  the  -nitrogen  of  the  black 
matter  appeared  to  undergo  no  change.  It  appears  to  lose  the 
capacity  of  being  nitrified  by  the  act  of  drying,  since  in  trials  with 
the  undried  extract  of  farmyard  manure  the  nitrogen  of  the  extract 
was  nitrified  in  sensible  quantities.  J.  M.  H.  M. 

Free  Phosphoric  Acid  and  Superphosphates.  By  M.  Weil- 
ANDT  {Landw.  Versuchs-Stat.,  34,  207 — 215). — Ritthausen  has  pre- 
viously found  that  a  solution  of  superphosphate  and  calcium  carbonate 
produces  dicalcium  phosphate,  and  generally  in  the  crystallised  con- 
dition. The  author  has  now  studied  the  results  of  the  reactions  of 
a  10  per  cent,  solution  of  orthophosphoric  acid  on  several  alkaline 
carbonates.  Pare  barium  and  strontium  carbonates  produced  65'2 
and  45*7  per  cent,  respectively  of  the  insoluble  phosphate,  but  when 
carbonic  anhydride  was  passed  in  rather  less  of  the  bibasic  and  more 
of  the  monobasic  phosphate  and  free  acid  were  produced,  as  also 
many  crystals.  When,  however,  the  concentration  of  the  solution  was 
raised,  the  results  were  reversed,  but  when  the  time  of  action  was 
lengthened  there  was  rather  less  of  the  bibasic  salt  produced,  but  in 
the  filtrate  was  found  a  large  conversion  of  the  free  acid  into  the 
monobasic  salt.  It  would  appear,  then,  that  the  crystallised  phos- 
phoric acid  acts  somewhat  differently  from  the  superphosphate. 

The  author,  therefore,  prepared  a  superphosphate  from  Mejillones 
guano  and  phosphoric  acid,  and  with  the  solutions  thus  obtained  he 
experimented  on  marble  and  other  forms  of  carbonate,  of  which  marl 
appeared  to  react  most  energetically.  From  the  results  obtained,  it  is 
evident  that  if  superphosphate  is  applied  to  a  well  marled  soil  none 
will  be  lost  by  passing  through  unabsorbed  in  the  monocalcium  form, 
but  all  (98  per  cent.)  of  the  acid  will  be  retained  at  the  surface.  As 
was  to  be  expected,  the  more  crystalline  compounds  are  least  readily 
acted  on,  whilst  marl,  which  is  readily  decomposed,  and  in  which  the 
calcium  carbonate  is  finely  dispersed,  becomes  coated  with  the  bibasic 
compound  and  prevents  any  further  reaction,  E.  W.  P. 

Basic  Cinder  and  other  Finely- ground  Insoluble  Phos- 
phates as  Manures.  By  Aitken  (Trans.  Highland  and  Ac/r.  Soc, 
1887  [4],  19,  245 — 253). — The  phosphates  tried  were  Cura9oa  phos- 
phate with  87  per  cent.,  Canadian  phosphate  with  59  per  cent , 
Carolina  phosphate  with  57  per  cent.,  Belgian  phosphate  with 
40  per  cent.,  and  basic  cinder  with  40  per  cent,  of  phosphate  of 
lime.  These  were  tried  against  each  other  and  superphosphate  of 
28  per  cent,  at  four  different  stations  on  turnips.  It  was  found 
that  only  40  to  50  per  cent,  of  the  ground  Cura9oa,  Carolina, 
Canadian,  and  Belgian  phosphates  would  pass  through  a  sieve 
of  120  wires  per  linear  inch,  whereas  all  the  basic  cinder  passed 
through  this  sieve.  A  large  sieve  of  this  gauge  was  therefore  made, 
and  sufficient  quantities  of  the  mineral  phosphates  passed  through  it 
to  try  the  sifted  against  the  unsifted  portions.  Sulphate  of  ammonia 
and  sulphate  of  potash  were  added  in  all  cases  to  make  a  general 
manure,  and  quantities  of  the  phosphates  containing  equal  weights  of 
phosphoric  acid  were  employed.     In  almost  all  cases,  the  sifted  phos- 
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phates  produced  a  larger  crop  than  the  unsifted  phosphates,  amount- 
ing on  an  average  to  a  gain  of  1  to  1^  tons  of  roots  per  acre,  and  it 
seems  reasonable  to  suppose  that  this  increase  woald  pay  for  the  extra 
fineness  of  grinding.  The  superphosphate  proved  little  if  any  superior 
to  the  sifted  phosphates  or  the  basic  cinder,  and  this  last  phosphate 
appears  to  be  at  present  the  most  finely  ground  as  well  as  the  cheapest 
in  the  market.  The  nature  of  the  mineral  phosphate  used  appears  to 
be  of  much  less  importance  than  the  fineness  to  which  it  is  ground. 

J.  M.  H.  M. 

Note  hy  Abstractor. — The  author  says  of  basic  cinder,  "  I  do  not 
doubt  that  its  efficacy  as  a  phosphatic  manure  is  in  the  main  to  be 
attributed  to  the  extraordinary  fineness  to  which  it  is  ground."  No 
doubt  fineness  of  grinding  is  extremely  desirable,  but  the  basic  cinder 
appears  to  possess  a  distinct  advantage  over  the  mineral  phosphates 
in  the  great  relative  solubility  of  the  phosphate  of  lime  contained  in 
it.  On  some  soils  this  tells  very  much  ;  in  the  Downton  experiments, 
conducted  in  1885  by  the  Abstractor  and  another  (this  vol.,  p.  176), 
the  coprolites  were  much  more  finely  gi-ouud  than  the  basic  cinder 
employed,  yet  the  latter  produced  far  better  crops  than  the  former. 

J.  M.  H.  M. 

Ground  Felspar  as  a  Potash  Manure.  By  Aitken  (Trans. 
Bighland  and  Agr.  Soc,  1887  [4],  19,  223— 255).— The  result  of  two 
small  experiments,  made  at  Pumphuston  on  turnips  and  at  Boon  on 
peas,  is  that  felspar  when  ground  so  as  to  pass  through  a  sieve  of  120 
meshes  per  linear  inch  undoubtedly  acts  as  a  potash  manure.  On  the 
turnips,  the  felspar  did  better  than  an  equivalent  quantity  of  sulphate 
of  potash,  on  the  peas  not  so  well.  J.  M.  H.  M. 

Butter  from  various  Districts.  By  E.  Duclaux  (Gompt.  rend., 
104,  1727 — 1730). — The  author  has  determined  the  proportion  of 
volatile  acids  in  various  butters  by  the  methods  previously  described. 
The  butters  examined  were  obtained  from  Isigny,  Gournay,  Brittany, 
and  Cantal. 

The  ratio  of  butyric  acid  to  caproic  acid  is  practically  constant  in 
butter  from  the  same  district,  but  varies  considerably  from  one  dis- 
trict to  another.  In  butter  from  Gournay,  it  is  1*6,  Brittany  19, 
Isigny  2"1,  Cantal  2*4  The  total  quantity  of  the  two  acids  varies  in 
different  samples  even  from  the  same  district.  The  production  of 
butter  of  tine  tiavour  and  good  quality  is  not  simply  a  question  of  the 
method  of  preparation.  0.  H.  B. 


Analytical   Chemistry. 


Iodine  Detection  in  Laminaria.  By  F.  A.  Flijckigke  (Arch. 
Pharm.  [3],  25,  519 — 522). — One  decigram  of  the  seaweed  is  ample 
for  the  detection  of  iodine.  The  weed  in  as  small  pieces  as  possible  is 
mixed  with  twice  its  weight  of  not  too  fine  pumice  powder,  boiled  with 
water,  and  dried  on  the  water-bath  whilst  being  well  stirred.     The 
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mass  is  fhen  roasted  over  a  very  gentle  flame  and  extracted  with  5  c.c. 
water  in  which  the  iodine  can  be  detected  by  the  addition  of  ferric 
chloride  solution  to  acid  reaction  and  shaking  up  with  carbon  bisul- 
phide. Or  a  very  dilute  solution  of  chlorine-water  may  be  used  with 
one  portion  of  the  filti-ate  and  ferric  cLloride  with  anotlaer. 

J.  T. 

lodimetric  Studies :  Application  of  the  Method  to  the 
Analysis  of  Commercial  Substances.  By  G.  Topf  (Zeit.  anal. 
Ghe7n.,  26,  277 — 302.  See  this  vol.,  p.  688). — Commercial  sodium 
thiosulphate  is  nearly  pure,  and  usually  contains  such  minute  traces 
of  sodium  carbonate  that  its  titration  by  iodine  is  not  affected 
thereby;  nevertheless  if  present  in  larger  quantity  this  salt  would 
cause  an  error  in  the  result  equal  to  double  its  own  amount,  unless 
acidified  iodine  solution  is  used. 

The  iodimetric  method  serves  well  for  the  assay  of  commercial 
sodium  sulphide.  It  is  necessary  to  add  the  sulphide  to  an  excess  of 
acidified  iodine  solution,  otherwise  the  alkali  present  induces  oxidation 
of  the  sulphur,  and  causes  the  results  to  be  too  high. 

Bunsen's  explanation  of  the  necessity  for  diluting  sulphurous  acid 
to  0"05  per  cent,  before  titrating  with  iodine,  namely,  that  above  that 
strength  a  reverse  action  occurs,  does  not  seem  to  be  correct. 
Finkener  has  shown  that  v/ith  an  excess  of  iodine  the  action  is 
complete  in  a  solution  of  any  strength.  Even  sulphuric  acid  of 
20  per  cent,  strength  liberates  no  iodine  from  potassium  iodide. 
Stronger  acids  are  reduced,  especially  when  much  iodide  is  added,  but 
up  to  71  per  cent,  the  product  is  hydrogen  sulphide.  Above  that 
strength,  sulphurous  acid  is  also  produced,  but  is  not  the  sole  product 
till  81  per  cent,  is  reached.  If  Mohr's  plan  of  neutralising  the  sulphu- 
rous acid  before  titrating  it  is  adopted,  it  is  still  necessary  to  use  an 
excess  of  iodine  and  to  acidify  before  titrating  back  with  thio- 
sulphate. 

In  titrating  stannous  salts  by  iodine,  the  best  results  were  obtained 
by  adding  tartaric  acid  and  sodium  hydrogen  carbonate,  then  an 
excess  of  iodine,  and  then  acid  before  titrating  back.  Zinc  powder  can 
be  assayed  by  shaking  it  with  excess  of  neutral  iodine  solution  (in  a 
bottle  containing  glass  balls),  and  acidifying  with  acetic  acid  before 
titrating  the  excess. 

In  examining  commercial  iodine  containing  chlorine,  it  is  necessary 
to  dissolve  in  soda  and  add  a  small  quantity  of  a  sulphite  to  reduce 
the  iodate  formed  by  the  action  of  the  chlorine.  A  ferric  salt  and 
hydrochloric  acid  are  then  added  and  the  iodine  is  distilled  over  into 
potassium  iodide.  The  author  figures  a  special  distillation  apparatus 
in  which  caoutchouc  joints  are  avoided,  and  which  gives  excellent 
results.  The  same  apparatus  serves  for  the  analysis  of  chlorates  and 
hypochlorites  by  distillation  with  hydrochloric  acid. 

Diehl's  method  of  titratinir  Weldon  mud  by  digesting  with 
potassium  iodide  and  acetic  acid  and  determining  the  libsrated  iodine 
is  found  to  be  a  very  practical  one.  Lead  dioxide  and  red  lead  can  be 
estimated  in  the  same  manner  if  sufficient  sodium  acetate  is  added  to 
keep  the  lead  iodide  in  solution.  The  results  are  more  trustworthy 
than  those  obtained  by  distillation  with  hydrochloric  acid.     Nitrates, 
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which   are   often    present   in   the    commercial    dioxide,    are   without  : 

influence.  1 

Lastly,  ferrous  and  ferric  oxides,  in  hydrochloric  acid  solution,  can  ' 

be  determined  iodimetrically.     For  the  ferrous  oxide,  a  known  excess  of  ; 

iodine  is  added  (which  may  conveniently  be  done  by  adding  potassium  i 

iodide    and  a    standard   solution   of  iodate),  and   then   an  excess    of  i 

sodium  acetate.     The  iron  separates  as  basic  ferric  acetate  and  the  .; 

residual  iodine  can  either  be  distilled  out,  or  after  digestion  at  60 — 70°  ; 

in    a    stoppered    bottle   and   cooling,    can  be  titrated  direct    without  ; 

filtering.     For   the    ferric    oxide,    an    excess    of   potassium   iodide   is  i 

added,  and  after  digestion  at  70°  the  liberated  iodine  is  determined.  ! 

M.  J.  S.  I 

^ 

Weil's  Method  for  the   Estimation  of  Sulphides.      By  F. 

Weil  (Bull  Soc.   C/dm.,   47,  680— 682).— In  reply  to   Friedheim's 

criticisms    (this   vol.,    p.    396)   the   author  states    that   he    does  not  . ; 

employ  an  ammoniacal    copper   tsolution,  but    a  solution    containing  j 

39*3375  grams  of  cupric  sulpfiate,  197  grams  of  sodium  potassium  i 

tartrate,  and  125  grams  of  pure  sodium  hydroxide.     The  gases  given  i 

off  from  the  decomposition  of  the  sulphide  by  hydrochloric  acid  are  ' 

passed  into  an  excess  of  this  solution,  the  precipitated  cupric  sulphide  i 

filtered  off,  well  washed,  and  the  copper  in  the  filtrate  and  washings  ; 

titrated  by  means  of  a  solution  of  stannous   chloride.     The  results  '{ 

obtained  by  adhering  to  the  details  of  the  author's  process  are  very  j 

concordant  among  themselves,  and  agree  closely  with  results  obtained  I 

by  Fresenius'  gravimetric  method.  A.  P.  | 

Detection  of  Nitrogen-compounds  in  Seleniferous  Sulphuric 

Acid.     By   G.   Lunge    (Ber.,   20,  2031— 2033).— A  solution  of  di-  ! 

phenylamine  in  sulphuric  acid  produces  with  seleniferous  sulphuric  i 

acid,  obtained  by  boiling  selenium  dioxide  with  pure  sulphuric  acid,  a  ] 

cornflower-blue    colour    indistinguishable     from    that   formed    when  j 

sulphuric  acid  containing  nitrogen   acids  is  similarly  treated.     The  \ 

seleniferous    acid,    as    is  well   known,    yields    a   brownish-yellow    or  i 

yellowish-red    ring    with    ferrous     sulphate    or,    preferably,    ferrous  < 
chloride  solution  which,  however,   does  not  disappear  on  boiling,  but 

darkens    with    the    precipitation  of   red  selenium,    so  that  this   test  : 

cannot  be  employed  for  the  detection  of  nitrogen  acids  in   sulphuric  j 

acid  containing  selenium-compounds,  whilst  in  addition  the  indigo  ; 

iest  cannot  be   relied  on  for  this  purpose,  inasmuch  as  selenic  acid  ' 
oxidises  indigo  and  cannot  itself  be  reduced  by  boiling  with  hydro- 
chloric acid  without  the  simultaneous  decomposition  of  the  traces  of 

nitrogen    acids    if    these    are    present.       Sulphuric    acid    containing  ' 

selenium-compounds,  however,  gives  no  colour  reaction  with  brucine,  j 

and  this  test  is  therefore  available  for  the  detection  of  nitrogen  acids  i 

in  seleniferous  sulphuric  acid  W.  P.   W.  ] 

A  Simple  Nitrometer.  By  T.  P.  Blunt  (Pharm.  J.  Trans.  [3],  ' 
17,  7GS). — A  description  of  an  improvised  nitrometer  fur  the  rapid  ! 
testing  of  "  sweet  spirits  of  nitre."  \ 
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Colorimetric  Estimation  of  Phosphorus.  By  F.  Osmond  {Bull 
Soc.  Chim.,  47,  745 — 748). — When  phosphomolybdic,  arseniomolybdic, 
or  siHcomolybdic  acids  or  their  alkahhe  salts  are  dissolved  in  a 
Rolntion  of  stannous  chloride,  a  blue  coloration  is  produced  the 
intensity  of  which  is  proportional  to  the  amount  of  the  molybdic  acid 
dissolved.  This  characteristic  reaction  may  be  employed  to  estimate 
the  amount  of  phosphorus  present  in  irons,  steels,  &g.  The  solution 
of  stannous  chloride  is  prepared  by  dissolving  12  grams  of  the 
crystallised  salt  in  80  c.c.  of  pure  hydrochloric  acid  and  making  the 
solution  up  to  a  litre  with  distilled  water.  The  precipitate  of 
ammonium  phosphomolybdate  obtained  in  the  usual  manner  is 
collected  on  an  asbestos  filter  (filter-paper  must  not  be  employed  as  it 
absorbs  the  colouring  matter)  and  then  dissolved  whilst  on  the  filter 
by  washing  with  a  sufficient  quantity  of  the  stannous  chloride 
solution.  The  filtered  solution  is  then  made  up  to  100  c.c.  for  each 
gram  of  the  original  substance  taken  by  the  addition  of  a  further 
quantity  of  the  stannous  chloride  solution,  and  the  depth  of  the  blue 
lint  estimated  by  comparison  either  with  sta,ndard  solutions  prepared 
from  weighed  quantities  of  ammonium  phosphomolybdate  (solutions 
thus  prepared  may  be  kept  unaltered  for  several  days),  or  with  discs 
of  tinted  glass  which  have  been  carefully  selected  by  comparison 
with  the  tints  of  solutions  of  known  composition.  The  results 
obtained  in  this  way  agree  very  closely  with  those  obtained  by  the 
usual  method  but  are  generally  somewhat  lower,  a  difference  which 
varies  between  0*002  and  0*010  per  cent.  A.  P. 

Apparatus  for  Determining  Carbonic  Anhydride  in  Car- 
bonates.  By  D.  Sidersky  (Zeit.  anal.  Ghem..,  26,  336 — 338). — This 
differs  from  Scheibler's  well-known  calcimeter  mainly  in  having  the 
graduated  tube  immersed  in  a  cylinder  of  water  instead  of  being  con- 
nected with  the  usual  pressure  tube.  M.  J.  S. 

Portable  Apparatus  for  the  Estimation  of  Carbonic  Anhy- 
dride in  the  Atmosphere.  By  O.  Pettersson  and  A.  Palmquist 
{Ber.,  20,  2129—2134). — A  portable  modification  of  an  apparatus 
devised  for  the  estimation  of  aqueous  vapour  and  carbonic  anhydride 
in  air  at  a  constant  temperature  and  pressure  (this  vol.,  p.  180).  The 
sample  of  air  directly  drawn  from  the  surrounding  atmosphere,  after 
saturation  with  aqueous  vapour  and  measurement,  is  passed  into  an 
Orsat's  potash  tube,  and  allowed  to  remain  for  two  minutes  to 
complete  the  absorption  of  the  carbonic  anhydride  present,  then 
withdrawn  and  again  measured.  The  correction  required  to  com- 
pensate for  the  difference  in  humidity  of  the  air  analysed  and  that  of 
the  atmosphere  from  which  it  was  taken  is  so  small  that  it  can  be 
neglected.  The  estimation  takes  only  a  few  minutes,  and  the  results 
agree  well  with  those  obtained  by  other  methods. 

A  modification  of  the  method  employed  with  the  original  apparatus 
{loG.  cit.)  is  also  described,  which  materially  shortens  the  time  required 
for  the  analysis.  W.  P.   W. 
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Lithium  Carbonate.  By  F.  A.  Flucktger  (Arch.  Pharm.  [3], 
25,  509 — 615). — An  aqueous  solution  of  lithium  carbonate  saturated 
at  15°  liad  the  sp.  gr.  1'0140,  and  contains  1  part  of  salt  in  70*72  parts 
of  water.  A  solution  of  freshlj-i^nited  sodium  carbonate  in  50  parts 
of  water  bad  the  sp.  gv.  1'0208.  Hence  the  presence  of  the  latter  salt 
in  lithium  carbonate  can  be  readily  detected  by  an  excess  of  sp,  gr, 
over  1'0187.  In  boiling  water,  lithium  carbonate  loses  some  of  its 
carbonic  anhydride ;  but  a  solution  saturated  at  15°  may  be  heated  on 
the  water-bath  for  a  day  without  losing  any.  The  solubility  of  the 
salt  diminishes  as  the  temperature  increases.  A  solution  saturated  at 
15°  and  heated  at  90°  for  some  hours  when  quickly  filtered  and 
allowed  to  cool  to  15°,  had  a  sp.  gr.  of  1*009,  and  contained  1  part  of 
the  salt  in  111*3  parts.  By  thus  taking  the  sp.  gr.  of  a  solution  pre- 
pared at  15°  and  one  prepared  at  90°,  the  presence  of  more  soluble 
salts  can  be  readily  detected.  A  further  characteristic  property  of 
lithium  carbonate  is  its  easy  fusibility  as  compared  with  the  corre- 
sponding sodium,  potassium,  and  magnesium  salts.  J.  T. 

Titration  of  Zinc  Powder.  By  F.  Weil  (Bull.  Soc.  Ghim.,  47, 
877 — 879). — A  reply  to  Kupferschlaeger.  Zinc  powder  usually  does 
not  contain  organic  matter,  but,  even  should  it  do  so,  neither  that  nor 
any  carbon  present  would  reduce  the  cupric  chloride  solution  under 
the  conditions  specified  for  the  working  of  the  author's  process. 
There  is  usually  the  merest  trace  of  metallic  cadmium  in  zinc  powder ; 
but  whatever  its  amount,  its  reducing  action  is  the  same  as  that  of  zinc 
and  would  not  affect  the  result.  All  metallic  iron  mn,y  be  removed  from 
zinc  powder  by  means  of  the  magnet.  The  valuation  of  zinc  powder 
is  based  on  the  amount  of  metallic  zinc,  and  any  zinc  oxide  present  is 
of  no  value.  A.  P. 

Electrolysis  of  Copper  and  of  Zinc.  By  A.  Shand  (Pharm.  J. 
Trans.  [3],  17,  750). — Copper  and  zinc  are  more  easily  and  accurately 
separated  and  estimated  by  electrolysis  than  by  the  ordinary  processes. 
Certain  essential  details  and  precautions  are  described  in  the  paper. 

E.  R. 

Estimation  of  Formic  Acid  and  of  Organic  Matter  in  Water. 
By  J.  Klein  (Arch.  Pharm.  [3],  25,  522 — 531). — Formic  acid  in  an 
alkaline  solution  is  completely  oxidised  by  an  excess  of  potassiam 
permanganate,  as  is  well  known,  after  boiling  for  a  short  time. 
After  cooling  to  70 — 80^,  excess  of  standard  oxalic  acid  is  added,  and 
then  sulphuric  acid.  The  excess  of  oxalic  acid  is  now  determined  by 
a  further  addition  of  standard  permanganate  solution.  If  the  sul- 
phuric acid  is  added  before  the  oxalic  acid,  oxygen  is  evolved  and  the 
results  are  inexact,  as  the  author  shows.  The  decomposing  action  of 
the  sulphuric  acid  on  the  permanganate  solution  diminishes  with  the 
temperature.  The  foregoing  is  applied  to  the  estimation  of  organic 
matter  in  water  by  the  Schulze-Trommsdorff's  method  as  follows  : — 
100  c.c.  of  water  is  boiled  for  ten  minutes  with  05  c.c.  of  aqueous 
soda  solution  (1  :  2)  and  10  c.c.  of  centinormal  permanganate  solu- 
tion. On  cooling  to  70 — 80°,  10  c.c.  centinormal  oxalic  acid  solution 
is  added  and  5  c.c.  dilute  sulphuric  acid ;  the  excess  of  oxalic  acid  is 
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titrated  with  permanganate  solution,  a  blank  experiment  is  made 
upon  100  c.c.  of  pure  distilled  water,  and  the  difference  is  taken  as 
due  to  organic  matter  in  the  water.  J.  T. 

Determination  of  Hippuric  Acid  in  Urine.  By  0.  Volker 
(Zeit.  a7ial  Chem.,  26,  402).— Evaporate  200—300  c.c.  of  the  urine 
to  one- third  in  a  thin  glass  basin  ;  add  4  grams  of  sodium  phos- 
phate ;  concentrate  to  a  syrup.  Add  excess  of  plaster  of  Paris,  and 
dry  till  the  mass  can  be  powdered.  Introduce  the  powder,  together 
with  the  crushed  basin  into  a  Soxhlet's  apparatus,  and  extract  with 
freshly  distilled  light  petroleum.  After  4  to  6  hours,  change  the 
flask,  extract  for  6  to  10  hours  with  absolute  ether  and  distil  off 
the  ether.  Dissolve  the  residue  in  hot  water;  decolorise  with 
charcoal ;  wash  the  charcoal  well ;  concentrate  at  50 — 60°  to  1  or 
2  c.c,  and  leave  to  crystallise.  Rinse  with  the  mother-liquor  into  a 
weighed  filter  ;  wash  with  a  few  drops  of  water  and  ether ;  dry  and 
weigh.     Add  0*0015  gram  for  every  c.c.  of  filtrate.  M.  J.  S. 

Separation  of  Mineral  Oils  from  Saponifiable  Pats.  By  A, 
Gawalowski  (Zeit.  anal.  Ghem.,  26,  330 — 331). — In  separating 
mineral  oils  from  those  of  animal  and  vegetable  origin  by  saponi- 
fying the  latter  and  extracting  the  former  from  the  soap  by  light 
petroleum,  it  is  necessary  to  use  a  considerable  excess  of  alkali  to 
ensure  complete  saponification  ;  but  this  excess  of  alkali  renders  the 
soap  to  some  extent  soluble  in  light  petroleum.  This  may  be  obviated 
by  the  following  procedure  : — The  fat  is  saponified  by  alcoholic  potash 
(2  parts  of  KoO  to  10  of  fat)  ;  after  evaporating  off  most  of  the 
alcohol,  a  solution  of  chloride  of  calcium,  strontium,  magnesium  or 
sodium  (?  barium)  is  added,  and  then  sodium  hydrogen  carbonate  or 
sulphate  till  the  alkalinity  has  nearly  disappeared.  The  soap  is  then 
quite  insoluble  in  light  petroleum.  M.  J.  S. 

Test  for  Oil  of  Peppermint.  By  E.  C.  Federer  (Pharm.  J. 
Trans.  [3],  17,  808). — If  10  c.c.  of  pure  oil  of  peppermint  is  shaken 
up  with  20  c.c.  of  94  per  cent,  alcohol,  and  10  to  40  c.c.  of  cold  water 
are  then  added,  a  clear  supernatant  oily  stratum  of  14  c.c.  separates. 
With  other  oils  and  with  admixtures  separations  occur  different  in 
their  nature  and  volume,  and  of  these  an  extended  table  is  given  in 
the  paper.  R.  R. 

Reaction  of  Strophanthin.  By  H.  Helbing  (Pharm.  J.  Trans., 
[3],  17,  924). — When  a  trace  of  strophanthin  is  dissolved  in  a  drop 
of  water,  together  with  a  trace  of  ferric  chloride,  the  addition  of  a 
little  strong  sulphuric  acid  gives  rise  to  a  reddish-brown  precipitate, 
which  in  an  hour  or  two  changes  colour  to  a  permanent  emerald- 
green.  R.   R. 

Urea  Estimation.  By  C.  M^hu  (/.  Pharm.  [5],  15,  607—609).— 
In  estimating  urea  in  albuminous  urines  by  means  of  sodium  hypo- 
bromite,  it  is  frequently  necessary  to  wait  for  hours  before  reading  off 
the  volume  of  nitrogen,  on  account  of  the  persistent  froth  which  results 
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from  tlie  reaction.  This  can  be  readily  avoided  by  introducing  a 
pilule  of  fat  into  tbe  tube,  and  inclining  the  tube  once  or  twice  before 
placing  it  in  position,  J.  T. 

A  Filter  Tube  for  Use  in  the  Estimation  of  Alkaloids  by 
Mayer's  Reagent.  By  F.  C.  J.  Bird  (Pharm.  J.  Trans.  [3],  17,  826). 
— A  small  disc  of  thick  filtering  paper,  interposed  between  two  layers 
of  muslin  stretched  over  a  small  inverted  funnel,  arrests  the  passage 
of  the  precipitate  produced  by  Mayer's  reagent,  the  filtration  being 
effected  by  suction,  and  the  paper  previously  charged  with  French 
chalk,  finely  powdered,  and  suspended  in  water.  E».  R. 

Theine  Estimation.  By  A.  Losoh  (Arch.  Pharm.  [3],  25,  497 — 
498). — 10 — 20  grams  of  tea  leaves  are  boiled  twice  vv^ith  water, 
filtered,  and  washed  with  hot  water  until  the  wash-water  runs  colour- 
less. The  filtrate  is  mixed  with  calcined  magnesia  to  the  extent  of 
one  and  a  half  times  the  weight  of  the  leaves  taken,  and  evaporated 
to  dryness  on  the  water-bath.  The  residue  is  finely  powdered  and 
extracted  with  hot  chloroform.  The  chloroform  extract  is  evaporated 
to  dryness  in  a  tared  beaker,  dried  at  100 — 105°,  and  weighed.  The 
theine  is  thus  obtained  without  loss  and  perfectly  colourless.  The 
method  may  be  employed  for  the  preparation  of  theine  on  a  large 
scale  as  the  chloroform  can  be  distilled  off.  J.  T. 

Coffee.  By  B.  H.  Paul  and  A.  J.  Cownlet  (Pharm.  J.  Trans.  [3], 
17,  821  and  921). — When  coffee  is  carefully  roasted  there  is  no 
appreciable  loss  of  caffeine.  Infusion  of  coffee  as  made  in  France 
contains  nearly  the  whole  of  the  caffeine  present  in  the  sample  of 
coffee.  Caffeine  can  be  easily  and  accurately  determined  both  in 
roasted  coffee  and  in  mixtures  of  it,  and  its  amount  is  the  best  means 
of  determining  the  proportion  of  admixed  substances.  R.  R. 

Analysis  of  Coffees.  By  L.  Pad^  (Bull.  8oc.  Chim.,  47,  501— 
506). — The  frequent  cases  which  have  occurred  of  coffees  damaged  by 
sea-water  having  been  manipulated  by  washing  and  partial  roasting 
has  necessitated  some  certain  but  rapid  means  of  detection ;  this  the 
author  finds  may  be  attained  by  determining  the  specific  gravity  of 
the  sample.  The  specific  gravities  of  24  varieties  of  genuine  raw 
coffees  varied  between  1'368  and  1*041,  whilst  the  specific  gravities 
of  the  same  samples  after  roasting  varied  between  0'635  and  0"500. 
Raw  coffees  therefore  having  a  specific  gravity  below  1*000  may  be 
suspected  of  being  damaged  samples  washed  and  improved  in  colour 
by  partial  roasting. 

A  second  method  of  sophisticating  coffees  consists  in  moistening 
the  roasted  berries  with  steam,  in  order  to  recoup  the  manufacturer 
for  the  loss  of  weight — 17  to  19  per  cent. — due  to  roasting,  by  this 
means  berries  may  be  made  to  absorb  as  much  as  20  per  cent,  of 
water ;  the  fraud  may,  however,  also  be  detected  by  determining  the 
specific  gravity  of  the  suspected  sample,  as  it  rises  from  about  0'635, 
the  maximum  of  genuine  roasted  berries,  to  between  0'650  and  0'770. 
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The  addition  of  artificial  colouring  matters  sucli  as  the  naphthol 
oranges  may  be  readily  detected  by  extracting  the  berries  with 
alcohol  in  which  such  colouring  matters  are  soluble,  whilst  genuine 
coffee  does  not  yield  a  coloured  solution. 

The  great  inconvenience  and  difficulty  of  estimating  the  specific 
gravity  of  such  a  substance  as  coffee  by  the  ordinary  method  with 
water,  may  be  avoided  by  estimating  the  displacement  of  air  due  to  a 
known  weight  of  the  berries  by  the  following  process.  A  weighed 
quantity  of  from  50  to  100  grams  is  placed  in  an  air-tight  cylinder 
the  exact  cp.pacity  of  which  is  known,  the  air  in  the  cylinder  is  then 
compressed  by  allowing  mercury  to  rise  to  a  given  height  in  a  tube 
attached,  the  usual  corrections  having  then  been  made,  the  height 
of  the  mercury  in  a  manometer  gives  the  tension  of  the  air  in  the 
cylinder,  and  the  difference  between  this  tension  and  the  tension 
under  similar  conditions  when  the  cylinder  contains  nothing  but  air 
indicates  the  volume  of  air,  and  hence  the  volume  of  solid  matter 
contained  in  the  cylinder.  By  this  means  very  rapid  and  satisfactory 
determinations  may  be  made.  A  drawing  and  full  description  of  the 
apparatus  employed  by  the  author  are  given  in  the  paper. 

A.  P. 

Detection  of  Albumin  in  Urine.  By  L.  Blum  (Ghem.  Centr., 
1887,  345). — The  usual  test  for  the  detection  of  albumin  in  urine, 
namely,  the  formation  of  a  white  coagulum  on  addition  of  meta- 
phosphoric  acid,  is  inconvenient  on  account  of  the  ready  conversion 
of  the  meta-  into  pyro-  or  ortho-phosphoric  acid.  Instead  of  the  free 
acid,  the  author  prefers  to  use  an  acidified  solution  of  a  manganese 
salt  to  which  has  been  added  an  excess  of  sodium  metapho?phate. 
This  can  previously  be  tested  by  the  addition  of  lead  peroxide,  which 
gives  a  rose-red  coloration.  The  detection  of  the  albumin  is  best 
effected  by  placing  a  few  c.c.  of  the  above  solution  in  a  test-glass  and 
filtering  the  urine  into  it,  when  the  albumin  separates  at  the  junction 
of  the  two  liquids.  Y.  H.  V. 

Determination  of  Milk  Constituents.  By  R.  Palm  (Zeit.  anal. 
Ghem.,  26,  319 — 330). — By  most  of  the  existing  methods  of  milk 
analysis,  albumin  and  casein  are  the  only  proteids  determined,  and 
the  whole  reducing  power  of  the  filtrate  is  ascribed  to  milk-sugar. 
Since,  however,  hemialbumose  and  the  (perhaps  identical)  lacto- 
peptone  of  Millon  and  Commaille  escape  precipitation  by  the  ordinary 
reagents  and  are  capable  of  reducing  Fehling's  solution,  the  proportion 
of  milk-sugar  is  over-estimated,  and  that  of  the  total  proteids  under- 
stated. Ritthausen's  copper  sulphate  process  suffers  from  this  defect. 
Tannin,  however,  precipitates  all  the  proteids.  The  fresh  precipitate 
digested  at  30 — 35°  with  an  excess  of  neutral  lead  acetate  yields  lead 
tannate  and  a  solution  of  the  proteids  in  excess  of  lead  acetate.  After 
precipitating  the  lead  by  hydrogen  sulphide,  the  amount  of  the  proteids 
is  found  by  evaporating  the  filtrate  and  drying  at  100°.  Mercuric 
nitrate  or  acetate  likewise  precipitates  all  the  proteids,  and  by  adding 
potash  concurrently  with  the  mercuric  solution  and  finally  in  small 
excess,  the  solvent  action  of  free  acid  or  of  an  excess  of  mercuric  salt 
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is  prevented.  A  determination  of  the  oxide  of  mercury  (after  drying 
at  100°)  gives  the  proteids  by  difference,  or  the  fresh  precipitate  can 
be  heated  with  baryta,  the  barium  carefully  precipitated  by  sulphuric 
acid  and  the  proteids  weighed  after  evaporating  the  filtrate.  A 
process  which  the  author  recommends  for  milk  is  as  follows  : — 10  c.c. 
are  evaporated  to  dryness ;  the  residue  is  washed  with  light  petroleum 
to  remove  fat,  then  with  ether,  which  dissolves  a  small  quantity  of 
lactic  acid  formed  during  the  evaporation,  and  therefore  ought  not  to 
be  employed  for  the  fat  determination.  It  is  then  well  mixed  with 
0'2 — 0"3  gram  of  finely-ground  ignited  litharge  and  enough  water  to 
form  a  paste.  This  is  again  dried  and  then  treated  with  water,  when 
a  clear  filtrate  is  readily  obtained  containing  the  milk-sugar  with 
some  lead,  whilst  all  the  proteids  are  left  as  an  insoluble  lead  com- 
pound. The  amount  of  each  is  ascertained  by  weighing  after  drying 
and  then  burning  otF  the  organic  matter,  using  nitric  acid  to  prevent 
reduction  of  lead.  M.  J.  S. 
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Influence  of  Simple  and  of  so-called  Multiple  Union  of  the 
Atoms  on  the  Refractive  Power  of  Compounds.  Constitution 
of  Benzene  and  Naphthalene  Compounds.  By  J.  W.  Bkuhl 
(Ber.,  20,  228S — 2311).— Gladstone  showed  that  the  molecular  refrac- 
tion of  aromatic  compounds  is  always  in  excess  of  the  value  calculated 
from  Landolt's  formula.  The  author  observed  a  similar  excess  in  the 
(jase  of  all  unsaturated  compounds  which  are  supposed  to  contain 
double  union  of  atoms,  the  extent  of  the  excess  being  dependent  on 
the  number  of  double  combinations  present.  The  atomic  refraction  of 
the  saturated  carbon-atom  rC  =:  2*48,  remains  the  same  whether  the 
four  affinities  are  satisfied  by  single  carbon-atoms  or  by  monatomic 
substituents.  Hence  if  benzene  is  represented  by  nine  single  carbon 
combinations  it  would  possess  a  normal  molecular  refraction. 

The  molecular  refractions  of  aldehyde  and  paraldehyde  are  11*50  and 
32 '40  respectively  ;  the  latter  number  is  three  times  the  former  less 
2' 10.  This  number  is  nearly  the  same  as  that  obtained  by  multiplying 
the  refraction-equivalent  of  the  double  combination  of  oxygen  and 
carbon  (3  X  0-76  =  2-28). 

Tables  are  given  showing  the  molecular  refraction  of  hydrocarbons 
C5H10,  C10H20,  and  CioHie.  The  following  conclusions  are  drawn : — 
That  a  so-called  doable  combination  of  atoms  is  never  optically  equiva- 
lent to  two  single  combinations,  and  that  in  the  conversion  of  the 
former  into  the  latter  the  increment  of  refraction  disappears  entirely 
or  partially  according  as  all  or  a  portion  of  the  multiple  combinations 
are  taken  up.  The  author  discusses  the  constitution  of  benzene,  and 
considers  Kekule's  formula  to  be  established  ;  carvacrol  and  carvol 
are  probably  constituted  on  the  same  model.  Tables  are  given  showing 
the  refraction-equivalents  of  naphthalene  and  some  of  its  derivatives ; 
the  numbers  point  to  the  presence  of  five  ethylene  combinations  in 
naphthalene  as  shown  in  Erlenmeyer's  formula.  N.  H.  M. 

Fluorescence  of  Spinel.  By  L.  de  Boisbaudran  (Gompt.  rend., 
105,  261 — 262). — Spinel  usually  gives  a  brilliant  red  fluorescence  in 
a  vacuum,  but  some  specimens  show  a  green  fluorescence. 

If  a  mixture  of  magnesia  and  alumina  free  from  chromium  i.s 
strongly  heated,  it  yields  spinel  in  fine  granules  which  show  no  red 
fluorescence  in  a  vacuum.  A  feeble  green  fluorescence  is,  however, 
visible,  and  its  spectrum  shows  the  green  band  observed  with  the 
green  fluorescence  of  natural  spinel.  If  the  artificial  spinel  contains 
()•!  percent,  of  manganese  oxide,  it  shows  an  intense  green  fluorescence, 
the  spectrum  of  which  consists  of  the  same  band.  If  1  per  cent,  of 
chromic  oxide  is  added  the  spinel  shows  a  splendid  red  fluorescence. 
It  follows  that  the  green  fluorescence  of  natural  spinel  is  due  to  the 
presence  of  manganese,  and  the  red  fluorescence  is  due  to  the  presence 
of  chromium.  C.  H.  B. 
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Crimson  Line  of  Phosphorescent  Alumina.  By  W.  Crookes 
(Proc.  Boy.  Soc,  42,  25 — 81). — The  nutlior  has  repeated  his  previous 
experiments  on  this  subject  (Phil.  Trans.,  1879,  660 ;  Ann.  Chim. 
Phys.,  18.'S9,  57,  60  ;  Proc.  Boy.  Soc,  32,  206),  and  now  gives  careful 
measurements  of  the  spectrum  of  pliosphorescent  alumina.  This 
consists  of  a  very  faint  pair  of  bands  in  the  red,  an  intense  crimson 
double  line  (\  =  6942  and  6937),  a  pair  of  faint  and  nebulous  orange 
lines  (\  =  6707  and  6598),  and  a  continuous  spectrum  commencing 
at  X,  =  6514  and  shading  off  into  the  green.  The  spectrum  is  different 
from  that  of  spinel,  first  described  by  Becquerel,  which  shows  a  faint 
double  band  in  the  extreme  red,  a  narrow  crimson  line  (X  =  6857), 
four  hazy  red  bands,  and  sometimes  a  continuous  spectrum  most 
intense  in  the  green,  and  shading  off  gradually  to  blue  and  violet. 
A  detailed  description  of  this  is  given. 

De  Boisbaudran  (this  vol.,  p.  191)  attributes  the  red  fluorescence  of 
calcined  alumina,  when  submitted  to  the  electric  discharge  in  a 
vacuum,  solely  to  the  presence  of  chromic  oxide.  The  author,  however, 
has  obtained  the  double  line  from  pure  alumina,  quite  free  from 
chromium ;  and  has  found,  moreover,  that  the  line  is  reduced  in 
intensity  when  a  little  chromium  oxide  is  mixed  with  the  alumina. 

Alumina  precipitated  from  its  ammoniacal  solution  by  boiling  shows 
no  crimson  line,  but  simply  a  greenish  phosphorescence ;  the  red  line 
is  fully  developed  only  when  the  earth  is  calcined  at  the  highest  tem- 
perature of  the  blowpipe  flame.  The  author's  previous  experiments 
prove  that  physical  differences  may  greatly  influence  the  phosphores- 
cence. In  view  of  the  possibility  of  the  line  belonging  to  some  special 
variety  of  the  ea,rth,  he  has  submitted  pure  alumina  to  three  separate 
processes  of  fractionation,  the  operations  being  repeated  20  to  30 
times  in  each  case.  Details  are  not  given;  but  the  result  was 
that  alumina  giving  the  crimson  line  became  concentrated  towards 
one  end  of  the  fractionation,  whilst  the  earth  accumulating  at  the  other 
end  phosphoresced  either  green  or  hardly  at  all.  Chromium  was  in 
no  case  detected. 

It  is  thus  still  uncertain  whether  the  line  is  due  to  alumina,  but 
capable  of  being  suppressed  by  the  presence  of  some  other  earth  ;  or  if 
the  line  belongs  to  some  accompanying  earth  ;  or  if  it  depends  on  the 
mode  of  preparation  of  the  alumina  ;  or,  lastly,  if  the  molecule  of 
ordinary  alumina  is  complex  and  the  line  belongs  to  one  of  its  con- 
stituents. Ch.  B. 

Fluorescences  of  Manganese  and  Bismuth.  By  L.  de  Boisbau- 
dran (Gompf.  rend.,  105,45 — 48  and  206 — 208;  see  also  this  vol.,  pp. 
3,  4,  89,  and  873).  The  author  has  continued  his  researches,  and  has 
examined  the  fluorescences  of  a  mixture  of  two  solid  solvents  behaving 
towards  one  another  as  moderately  active  substances,  and  a  third 
substance  strongly  fluorescent  with  one  of  the  solvents  only,  as  repre- 
sented by  a  mixture  of  cadmium  sulphate  (100  parts),  bismuth  sulphate 
(10  parts),  and  calcium  sulphate.  With  a  proportion  of  calcium 
sulphate  not  exceeding  14*8  per  cent.,  the  calcium  cadmium  fluores- 
cence is  prevented  by  the  presence  of  bismuth,  although  the  calciutn 
bismuth  fluorescence  is  not  visible.     When  the  quantity  of  calcium 
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sulphate  exceeds  16*1  per  cent.,  the  calcium  bismuth  fluorescence 
becomes  visible,  and  increases  in  brilliancy  with  the  proportion  of 
calcium  sulphate. 

The  author  has  also  investigated  the  properties  of  a  mixture  of  two 
solid  solvents,  the  first  of  which  («)  behaves  towards  the  second  (f3) 
as  a  moderately  active  substance,  and  two  active  substances,  one  of 
which  fluoresces  with  both  solvents,  and  the  other  with  only  one  of 
them.  These  conditions  are  fulfilled  by  a  mixture  of  calcium,  cadmium, 
bismuth  and  manganese  sulphates.  With  an  excess  of  calcium 
sulphate,  the  calcium  manganese  fluorescence  is  strongest,  the  calcium 
bismuth  fluorescence  much  weaker,  and  the  cadmium  manganese  fluo- 
rescence is  not  visible.  With  an  excess  of  cadmium  sulphate,  the 
cadmium  manganese  fluorescence  is  predominant,  the  calcium  man- 
ganese fluorescence  is  also  visible,  but  the  calcium  bismuth  fluorescence 
cannot  be  recognised. 

The  author's  experiments  lead  to  the  following  general  conclusions. 
A  substance  may  show  strong  fluorescence  when  disseminated  through 
another  substance,  and  yet  show  no  fluorescence  with  a  third  substance 
closely  analogous  to  the  second.  A  substance  may  fluoresce  strongly 
with  one  compound  of  a  metal  and  not  at  all  with  another  compound  of 
the  same  metal ;  or  it  may  show  fluorescence  of  a  different  character 
in  the  second  case.  Strongly  coloured  substances  prevent  the  fluores- 
cence of  active  substances  by  reason  of  their  strong  absorptive  power. 
A  substance  may  behave  as  a  solvent  to  one  active  substance  ;  and 
also  behave  as  a  more  or  less  active  substance  itself  when  mixed  with 
a  third  substance.  When  two  active  substances  coexist  in  the  same 
solvent  their  individual  fluorescences  are  reduced  in  intensity,  but 
their  spectral  character  is  not  altered.  Two  more  or  less  active 
substances  in  the  same  solvent  may,  however,  neutralise  one  another. 
A  substance  which  is  active  under  certain  conditions,  but  is  inert  when 
mixed  with  a  particular  solvent,  may  yet  reduce  the  efiect  of  a  substance 
which  is  usually  active  with  this  solvent.  Fluorescence  in  a  given 
solvent  seems  as  a  rule  to  diminish  on  the  addition  of  a  second  solvent 
which  is  not  so  effective  with  the  active  substance  as  the  first  solvent, 
but  in  some  cases  this  effect  is  very  slight.  An  active  substance 
generally  produces  a  double  fluorescence  with  a  mixture  of  two  active 
solvents,  but  with  certain  proportions  one  of  the  fluorescences 
diminishes  in  a  greater  ratio  than  the  quantity  of  the  solvent  which 
produces  it.  With  one  active  substance,  and  equivalent  quantities  of 
two  effective  solvents,  the  two  fluorescences  usually  are  equal  in 
intensity,  but  the  contrary  is  observed  in  certain  cases.  If  two  sub- 
stances are  unequally  active  with  a  given  solvent,  and  the  ratio  of  the 
two  is  kept  constant  whilst  the  proportion  of  the  solvent  is  gradually 
increased,  it  is  possible  in  some  cases  to  observe  successively  (1)  the 
effect  of  the  less  active  body  alone,  (2)  the  coexistence  of  the  two 
effects  with  increasing  predominance  of  the  effect  of  the  more  active  sub- 
stance. When  the  propoi-tion  of  the  more  active  substance  is  increased, 
its  effect  alone  is  observed  whatever  the  nature  of  the  solvent.  Certain 
fluorescences  which  are  masked  by  others  can  be  seen  when  the  tube 
is  heated,  or  by  observing  immediately  after  the  cessation  of  the 
electrical  discharge,  or  by  modifying  the  strength  of  the  discharge. 

C.  H.  B. 
3  2/2 
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New  Fluorescences  with  Well-defined   Spectra.     By  L.  de 

BoTSBAUDRAN  {Oompt.  Tend.,  105,  258—261,  301—304,  343—348).— 
Mixtures  of  alumina  with,  samarium  oxide,  ZaaOs,  or  ZySaOs,  treated 
with  sulphuric  acid  and  calcined,  give  fluorescences  the  spectra  of 
which  are  characterised  by  a  large  number  of  well-defined  lines  and 
bands  instead  of  by  one  or  a  few  nebulous  bands  as  is  usually  the 
case.  Calcination  at  a  very  high  temperature  greatly  increases  the 
brilliancy  of  the  fluoresc  nces.  The  positions  and  characters  of  the 
bands  and  lines  are  described  in  detail. 

Mixtures  of  alumina  with  uranium  oxide  give  no  fluorescence  at 
all,  and  lanthanum  and  yttrium  oxides  give  no  well-marked  fluo- 
rescences. Alumina  and  ytterbium  oxide  give  a  blue  fluorescence, 
the  spectrum  of  which  consists  of  four  bands,  which  are  also  observed 
in  the  fluorescences  of  mixtures  rich  in  ytterbium  and  thulium,  or 
erbium  and  thulium,  and  which  therefore  may  be  attributed  to 
thulium  or  to  a  new  element. 

Mixtures  of  alumina  with  oxides  of  cerium,  erbium,  thulium, 
dysprosium,  and  gadolinium,  have  also  been  examined,  and  their 
tiaorescences  will  be  described  in  detail  in  a  subsequent  paper. 

C.  H.  B. 

Spectra  of  Didymmm  and  Samarium.  Bj  E.  DEMARgAY 
(Compt.  rend.,  105,  276 — 277). — The  author  has  previously  stated 
that  the  band  at  4690  varies  in  intensity  during  the  fractionation  of 
praseodymium,  and  he  concluded  that  the  band  was  not  due  to 
praseodymium.  The  fact  is  confirmed  but  the  conclusion  is  with- 
drawn. The  purest  fractions  of  praseodymium  containing  only  small 
quantities  of  lanthanum  show  a  strong  nebulous  band  at  about  4690, 
which,  however,  is  very  difl^erent  in  character  from  the  band  pre- 
viously referred  to,  and  it  follows  that  there  are  two  bands  of  very 
similar  wave-length,  but  of  different  character,  one  being  due  to 
praseodymium  and  the  other  to  some  other  element  at  present  un- 
known. 

Neodymium  free  from  praseodymium  and  containing  only  a  very 
little  samarium,  gave  a  spectrum  in  which  the  following  bands  not 
previously  described  were  observed.  A  somewhat  narrow  band  at 
about  4640  on  the  less  refrangible  side  of  a  nebulous  didymium  band; 
a  narrow  and  somewhat  feeble  band  at  4300 ;  and  in  a  nitric  acid 
solution  a  band  at  4760,  which  really  consists  of  two  lines  at  4734 
and  4768  respectively,  the  more  refrangible  being  the  more  intense. 
This  double  line  is  seen  with  pure  neodymium. 

The  author  anticipated  Kruss,  Nil  son,  and  Gerhardt,  in  the  dis- 
covery of  the  compound  nature  of  samarium  (Abstr.,  1886,  837  ;  and 
this  vol.,  p.  551).  C.  H.  B. 

Development  of  Voltaic  Electricity  by  Atmospheric  Oxida- 
tion. By  C.  R.  A.  Wright  and  G.  Thompson  {Proc.  Boy.  Soc,  42, 
212 — 216). — The  authors  have  observed  that  when  metallic  copper 
immersed  in  aqueous  ammonia  is  exposed  to  a  limited  supply  of 
air,  the  metal  dissolves  chiefly  as  cuprous  oxide.  This  action,  which 
the  authors  regard  as  in  all  cases  the  primary  action,  is  very  slow 
when  the  liquid  is  kept  perfectly  at   rest ;    but  it  can   be   greatly 
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accelerated  by  arranging  Tiorizontally  near  the  surface  of  tlie  liquid  a 
plate,  termed  the  "  aeration  "  plate,  of  platinum,  or  other  conductor  not 
acted  on  under  the  circumstances,  and  joining  this  to  the  copper  by  a 
wire.  When  connection  is  made  through  a  galvanometer,  it  is  found 
that  a  current  is  generated  during  the  action.  The  voltaic  element 
thus  formed  polarises  rapidly  unless  the  external  resistance  is  very 
high.  Its  electromotive  force  varies  from  0'5  to  0'6  volt,  and  in- 
creases with  the  concentration  of  the  ammonia  solution,  or  when 
sodium  or  ammonium  chloride  is  added  thereto,  oi;  when  spongy  plati- 
num is  substituted  for  the  platinum  plate.  In  the  latter  case,  and  with 
strong  ammoniacal  brine,  it  may  amount  to  0*8  volt,  nearly  equalling 
that  due  to  the  heat  of  formation  of  cuprous  oxide  (40810),  or 
0-88  volt. 

This  battery  has  a  close  connection  with  the  air  battery  of  Glad- 
stone and  Tribe  (this  Journal,  1873,  582),  which  consists  of  copper  in 
solution  of  cupric  nitrate,  and  an  aeration  plate  formed  by  a  trayful 
of  crystals  of  silver  nitrate.  Cuprous  oxide  is  here  deposited  on 
the  aeration  plate,  whilst  in  the  author's  cell  it  is  formed  at  the 
surface  of  the  copper.  This  has  been  proved  by  means  of  a  battery 
of  special  construction.  After  continued  action,  copper  was  found 
only  in  the  liquid  surrounding  the  copper  plate. 

The  authors  are  continuing  these  experiments,  and  have  found  that 
metals  not  otherwise  prone  to  oxidation  (mercury,  silver)  may  be 
similarly  dissolved  in  appropriate  liquids.  Ch.  B. 

Alteration  of  Carbon  Electrodes  used  for  the  Electrolysis  of 
Acids.  By  H.  Debray  and  Pechard  (Compt.  rend.,  105,  27—30).— 
The  battery  used  consisted  of  four  Bunsen  cells,  and  the  electrodes 
had  been  purified. by  treatment  with  chlorine.  When  hydrochloric 
acid  is  electrolysed  with  carbon  electrodes,  the  gas  evolved  at  the 
positive  pole  is  a  mixture  of  chlorine,  carbonic  anhydride,  and  oxygen; 
in  the  case  of  sulphuric  acid  it  is  a  mixture  of  oxygen  and  carbonic 
anhydride;  and  in  the  case  of  nitric  acid  a  mixture  ot  nitrogen  oxides 
and  carbonic  anhydride.  In  all  cases,  the  positive  electrode  undergoes 
disintegration,  and  the  black  powder  which  is  formed,  after  being 
washed  and  dried  in  a  vacuum,  deflagrates  at  a  temperature  below  a 
red  heat,  with  evolution  of  carbonic  anhydride  and  carbonic  oxide. 
When  nitric  acid  has  been  electrolysed,  the  gas  also  contains  nitrogen. 

The  products  were  analysed  by  causing  them  to  deflagrate  in  a 
vacuum,  and  collecting  the  water  and  oxides  of  carbon  evolved.  The 
deflagrated  matter  was  then  heated  to  bright  redness  in  a  porcelain 
tube,  and  the  gas  given  off  was  collected  and  analysed. 

The  amount  of  water  and  oxygen  contained  in  the  product  varies 
with  the  nature  of  the  acid  electrolysed  and  its  degree  of  concentra- 
tion. The  proportion  of  oxygen  is  sometimes  as  high  as  9  to  10  per 
cent.,  and  that  of  water  as  high  as  8  per  cent. 

In  the  case  of  hydrochloric  acid,  no  soluble  organic  compound  is 
formed.  C.  H.  B. 

Conductivity  of  Bismuth  for  Heat  in  a  Magnetic  Field.  By 
A.  RiGHi   (Compt.  rend.,  105,  108 — 169). — The  conductivity  of  bis- 
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j 
muth  for  heat  varies  in  a  magnetic  field  in  the  same  ratio  as  its  j 
electrical  conductivity,  and  the  isothermal  lines  undergo  rotation  ia  ; 
the  same  manner  as  the  equipotential  lines.  C.  H.  B. 

Comparative  Radiation  of  Fused  Platinum  and  Fused  I 
Silver.  By  J.  Yiolle  (Gompt.  rend.,  105,  163— 165).— The  total  i 
radiation  of  melting  platinum  as  measured  by  means  of  a  smoked  | 
thermopile  is  54  times  as  great  as  the  total  radiation  of  an  equal  ■ 
surface  of  melting  silver.  This  ratio  is  much  less  than  that  of  the  ; 
luminous  intensities  of  the  two  metals.  C.  H.  B.       ; 

Heat  of  Formation  of  Hydrogen  Telluride.  By  Berthelot  \ 
and  Fabre  (Gompt.  rend.,  105,  92 — 95). — Tellurides  of  zinc,  iron,  and  ; 
the  alkalis  do  not  yield  pure  hydrogen  telluride.  Better  results  are  s 
obtained  with  the  tellurides  of  calcium,  barium,  and  magnesium,  j 
especially  the  latter.  Magnesium  telluride  is  obtained  by  heating  a  ^ 
mixture  of  the  two  elements  to  dull  redness  when  combination  takes  \ 
place  with  great  violence.  A  better  method  is  to  pass  tellurium-  i 
vapour  over  magnesium  heated  in  an  atmosphere  of  pure  hydrogen.  ; 
The  telluride  is  a  white,  flocculent  substance,  which  alters  very  readily  \ 
on  exposure  to  air,  and  yields  pure  hydrogen  telluride  when  treated  , 
with  hydrochloric  acid.  The  gas  is  very  unstable  even  in  the  dark,  I 
and  decomposes  at  once  in  contact  with  moist  air.  It  is  completely  I 
absorbed  by  potash.  Its  odour  is  different  from  that  of  hydrogen  ; 
sulphide  or  seienide,  and  slightly  resembles  that  of  hydrogen  arsenide,  \ 
and  its  action  on  the  animal  economy  is  very  much  less  irritating  : 
than  that  of  the  seienide.  Its  solution  in  alkalis  is  colourless,  but  i 
becomes  blue  in  presence  of  a  trace  of  oxygen,  tellurium  being  pre-  i 
cipitated  if  the  oxygen  is  in  excess. 

Hydrogen  peroxide  decomposes  hydrogen  telluride  with  formation  : 
of  water  and  liberation  of  tellurium,  but  part  of  the  latter  undergoes  \ 
oxidation.  The  reaction  with  ferric  chloride  is,  however,  very  '. 
definite,  and  it  was  therefore  used  in  the  thermochemical  measure-  > 
ments.  The  heat  developed  by  the  reaction  (Tell2=  130)  is  58*24  Cal.,  ' 
from  which  it  follows  that —  l 

i 

H2  gas  +  Te  cryst.  =  TeHg  gas  absorbs  —35-0  Cal.  j 

The  heats  of  formation  of  water,  hydrogen  sulphide,  and  hydrogen  i 
seienide,  are  respectively  +  59*0,  +  4*6,  and  —  12"3  Cal.,  and  it  is  ] 
evident  that  in  the  oxygen-group,  as  in  the  chlorine-group,  the  energy  i 
of  combination  with  hydrogen  diminishes  as  the  atomic  weight  of  the  < 
element  rises.  C.  H.  B.       ; 

Heat  of  Formation  of  Crystalline  Tellurides.  By  C.  Fabre  ^ 
{Go7npt.rend.,  105,  277 — 280). — Tellurides  can  be  prepared  by  passing  ,: 
the  vapour  of  tellurium  over  the  metal,  or  by  heating  the  finely-  ; 
divided  metal  with  tellurium  in  an  atmosphere  of  hydrogen.  Ferrous  ■ 
telluride  forms  steel-grey  crystals  which  scratch  glass ;  cobalt  tel-  ; 
luride  forms  brownish  crystals ;  nickel  telluride  forms  small,  reddish-  \ 
grey  crystals ;  thallium  telluride  resembles  galena  in  appearance,  but  \ 
rapidly  tarnishes  in  the  air  and  is  readily  powdered.    These  tellurides  j 
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are  not  affected  by  cold  hydrochloric  and  sulphuric  acids,  but  slowly 
alter  in  moist  air. 

All  the  tellurides  dissolve  readily  in  bromine-water  and  bromine, 
with  formation  of  hydrogen  bromide,  a  metallic  bromide  and  tellurous 
acid.  This  reaction  was  utilised  for  the  determination  of  the  heats 
of  formation  of  the  tellurides,  and  the  numbers  given  in  the  folio  wing- 
table  are  the  heats  of  formation  of  the  crystallised  compounds  from 
crystallised  tellurium  and  the  solid  metal.  The  heats  of  formation  of 
the  selenides  are  given  for  comparison. 

Selenide.  Telluride. 

Ferrous 18-44  15-58 

Cobalt 18-88  15-30 

Nickel 18-42  15-10 

Zinc    40-40  37-22 

Cadmium   24-20  19-96 

Cuprous 20-84  14-30 

Thallium    17-72  12-24 

Lead 15-76  11-42 

The  heats  of  formation  of  the  tellurides  are  lower  than  those  of  the 
corresponding  selenides.  C.  H.  B. 

Values  of  the  Heats  of  Combustion  of  Organic  Compounds 
Determined  by  Different  Methods.  By  F.  Stohmann  (/.  pr. 
Chem.  [2],  36,  131 — 141). — A  comparison  of  the  results  obtained  by 
the  author  in  his  various  researches  with  those  published  by  Berth elot 
in  conjunction  with  Vieille,  Louguinine,  and  Recoura.  A  determina- 
tion of  the  heat  of  combustion  of  naphthalene  by  Berthelot's  method 
of  combustion  in  compressed  oxygen  has  ^iven  the  value  1231-5  cal. 

W.  P.  W. 

Passage  from  the  Benzene  Series  to  the  Acetic  Series.  By 
Bkrthelot  and  Recoura  (Gompt.  rend.,  105,  141 — 145). — A  further 
connecting  link  between  the  two  series  is  furnished  by  the  fact  that 
quercite  and  inosite  can  both  be  converted  into  quinone. 

Qaerciie. — Heat  of  combustion,  1  gram  4-330  Cal.  ;  per  gram-mole- 
cule at  constant  volume,  +710-1  Cal. ;  at  constant  pressure,  709*8  Cal. 
Heat  of  formation  (crystallised),  +268*2  Cal. 

Inosite. — Heat  of  combustion,  1  gram  3'703  Cal. ;  per  gram-mole- 
cule at  constant  volume  and  pressure,  +  666-5  Cal.  Heat  of  formation, 
+  3-115  Cal.     These  values  are  slightly  higher  than  those  for  glucose. 

Quinic  Acid. — Heat  of  combustion,  1  gram  4-342  Cal.  ;  per  gram- 
molecule,  +  833-7  Cal.     Heat  of  formation  (crystallised),  +238*3  Cal. 

The  union  of  quercife  with  two  atoms  of  oxygen  to  form  inosite 
would  develop  +43-3  Cal.,  a  number  intermediate  between  the  heat 
of  conversion  of  benzene  into  phenol  (36*6),  and  of  phenol  into  quinol 
( +  52*2).  The  formation  of  quinic  acid  and  water  by  the  union  of 
quercite  and  formic  acid  would  develop  +53*9  Cal.,  a  number  com- 
parable with  the  heat  developed  by  the  similar  reaction  between 
phenol  and  formic  acid  (  +  36'6).  The  conversion  of  inosite  into 
quinone  by  removal  of  4  mols.  water  would  develop  +9*7  Cal.,  and 
lience  this  is  a  case  of  dehydi'ation  with  change  of  function,  but  with- 
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out  condensation,  accompanied  by  development  of  heat.  The  conver- 
sion of  quercite  into  quinone  bj  removal  of  3  mols.  H2O  would 
develop  +24"9  Cal.,  and  the  conversion  of  quinic  acid  into  hydroxy- 
benzoic  acid  by  a  similar  reaction  would  develop  4-987  Cal.  The 
condensation  of  acetylene  to  benzene  develops  +171'0  Cal. 

In  all  cases,  the  conversion  by  dehydration  of  compounds  belonging 
to  the  acetic  acid  series  into  compounds  of  the  benzene  series  is  accom- 
panied by  a  development  of  heat,  or  in  other  words  by  a  loss  of  energy^ 
which  corresponds  with  the  increased  stability  acquired  by  the  nucleus 
of  the  fundamental  hydrocarbon.  C.  H.  B. 

Boiling  Points  of  Salt  Solutions.  By  G.  T.  Geelach  (Zeit.  anal. 
Ghem.,  26,  413 — 530). — The  author  has  carefully  redetermined  the 
boiling  points  of  solutions  of  about  40  salts,  acids,  and  alkalis, 
making  in  each  case  a  series  of  observations  on  solutions  of  different 
strengths.  With  the  majority,  the  formation  of  a  crust  during 
ebullition  begins  a  little  below  the  highest  temperature  attainable. 
In  the  case  of  salts  which  crystallise  with  water  of  crystallisation, 
the  salting  out  which  occurs  on  further  evaporation  is  accompanied 
by  a  fall  of  temperature,  which  in  some  cases  is  very  considerable. 
The  crystalline  magma  obtained  by  salting  out  sodium  sulphate  at  the 
boiling  point  has  been  observed  to  boil  at  72°,  while  the  escaping 
steam  showed  100°.  If  in  a  constant  amount  of  water  equal  quantities 
of  salt  are  successively  dissolved,  the  differences  in  the  boiling  points 
invariably  decrease,  but  if  in  the  case  of  salts  which  crystallise  with 
water  of  crystallisation,  only  the  anhydrous  salt  is  considered,  the 
differences  between  the  boiling  points  for  equal  increments  of  salt 
increase  at  first,  and  only  begin  to  decrease  when  stronger  solutions 
with  higher  boiling  points  are  reached.  This  points  to  the  existence, 
in  the  weak  solutions,  of  compounds  of  salt  and  water  acting  as  a 
single  substance,  even  at  the  boiling  temperature,  and  to  the  disso- 
ciation of  these  hydrated  molecules  at  the  higher  boiling  points. 

By  laying  down  the  boiling  points  in  curves,  it  is  seen  that  when 
equal  weights  of  the  salts  are  regarded,  the  curves  for  different  sub- 
stances follow  no  regular  law,  and  frequently  cut  one  another.  With 
equal  equivalents  (molecular  weight  divided  by  the  valency  of  the 
metal)  the  curves  of  salts  of  the  same  group  and  similar  constitution 
never  cut. 

No  direct  connection  can  be  traced  between  the  molecular  weights 
of  the  dissolved  substances  and  the  boiling  points  of  their  solutions, 
nor  between  specific  gravity  or  specific  heat  and  boiling  point.  On 
the  other  hand,  in  most  cases,  solutions  of  highly  soluble  salts  boil  at 
higher  temperatures  (for  equal  molecular  concentration)  than  those 
of  lower  solubility.  Also  those  salts  which  in  the  act  of  dissolving 
produce  the  smallest  amount  of  contraction  are  almost  invariably 
those  which  for  equal  molecular  concentration  show  the  highest  boiling 
points.     Ammonium  salts  are  the  chief  exceptions  to  both  these  laws. 

Tammann's  law  that  for  a  given  temperature  the  lowering  of  the 
vapour- tension  produced  by  dissolving  one  molecule  of  a  salt  in  an 
invariable  quantity  of  water  is  equal  for  salts  of  similar  constitution, 
is  not  borne  out  by  the  author's  observations.  M.  J.  S. 
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Solidification  of  Liquids  by  Pressure.  By  E.  H.  Amagat  (Compt. 
rend.,  105,  165 — 167). — The  author  has  examined  a  large  number  of 
organic  and  inorganic  liquids  at  temperatures  between  0"  and  50°, 
and  at  pressures  up  to  3000  atmos.,  but  has  not  observed  any  signs  of 
solidification.  Carbon  tetrachloride,  however,  behaves  differently, 
and  solidifies  at  a  high  pressure,  melting  again  when  the  pressure  is 
released.  The  solid  has  a  very  distinct  crystalline  structure  ;  solidifica- 
tion takes  place  under  a  pressure  of  210  atmos.  at  — 19"5°,  620  atmos. 
at  0°,  900  atmos.  at  10°,  and  1160  atmos.  at  19'5°. 

Carbon  protochloride,  C2CI4,  does  not  solidify  under  a  pressure  of 
900  atmos.  at  0°,  but  benzene  seems  to  solidify  at  about  700  atmos. 
at  22°. 

It  is  probable  that  every  liquid  possesses  a  critical  point  of  solidifica- 
tion analogous  to  the  critical  point  of  gases,  that  is,  a  temperature 
above  which  no  pressure,  however  great,  will  convert  the  liquid  into 
a  solid.  C.  H.   B. 

Dissociation  of  some  Gases  by  the  Electric  Discharge.    By 

J.  J.  Thomson  (Froc.  Boy.  Soc,  42,  343 — 345). — When  the  vapour 
of  iodine,  at  a  temperature  of  200 — 230°,  is  subjected  in  a  tube 
exhausted  of  air  to  the  action  of  the  sparks  from  a  coil  giving  a  3- inch 
spark  in  air,  the  pressure  as  indicated  by  a  sulphuric  acid  manometer 
increases  at  first  rapidly,  then  more  slowly,  and  finally  becomes 
stationary.  On  stopping  the  coil,  the  greater  part  of  this  increase  is 
permanent,  or  at  least  lasts  for  some  hours.  The  author  attributes  it 
to  dissociation  of  the  iodine-vapour.  The  amount  of  dissociation  has 
been  measured  by  observing  the  vapour-density  in  a  special  apparatus, 
sulphuric  acid  being  excluded.  The  density  after  sparking  then  fell 
to  100,  115,  86,  and  84  (H  —  1)  in  different  experiments.  In  the 
last  case  (temp.  =  232°),  after  standing  24  hours,  the  dissociation 
still  equalled  that  produced  by  Meyer  at  1570°.  The  colour  of  the 
dissociated  vapour  is  stated  to  be  a  little  lighter  and  less  uniform  than 
that  of  the  normal  vapour.     The  electric  strength  was  also  reduced. 

When  bromine- vapour  is  sparked  in  a  similar  way,  an  increase  of 
pressure  also  occurs,  but  disappears  rapidly,  probably  owing  to 
reunion  of  the  separated  atoms.  Vapour-density  determinations  also 
showed  that  bromine  is  dissociated  by  simple  heating  at  a  low 
pressure  for  a  long  time.  In  such  determinations,  therefore,  the 
vapour  should  be  maintained  at  constant  temperature  for  some  time 
bet  ore  observing. 

Experiments  have  also  been  made  with  chlorine  and  nitrogen 
tetroxide.  Ch.  B. 

Osmotic  Equilibrium  and  the  Concentration  of  Solutions 
by  Gravitation.  By  Gouy  and  G.  Chaperon  {Compt.  rend.,  105, 
117 — 119). — An  application  of  the  laws  of  thermodynamics  to  the 
question  of  osmotic  equilibrium. 

Demonstration  of  the  Coefficient  of  Expansion  of  Gas  as  a 
Lecture  Experiment.  By  R.  Schiff  (Gazzetta,  17,  190—191).— In 
this  paper,  a  simple  apparatus  is  described  for  demonstrating  the  law 
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of  the  expansion  of  gases  as  a  lecture  experiment.  In  a  graduated 
tube  surrounded  with  a  warming  jacket  is  inclosed  273  c.c.  of  dry 
gas ;  the  tube  is  connected  with  a  piece  of  flexible  tubing,  bent  in  the 
form  of  a  U?  ^^^  provided  with  a  mercury  reservoir.  Previous  to 
the  experiment  the  level  of  the  mercury  in  both  limbs  is  adjusted,  the 
tube  heated  with  steam,  and  the  level  readjusted.  If  the  barometric 
pressure  has  remained  the  same,  the  reading  on  the  tube  will  give  the 
coefficient  of  expansion.  Y.  H.  V. 

Estimation  of  Pressure  in  Closed  Tubes.  By  A.  Reychler 
(Ber.,  20,  2461 — 2462). — In  this  paper,  a  simple  apparatus  is  described 
by  means  of  which  the  pressure  in  sealed  tubes  may  be  roughly  esti- 
mated. It  consists  of  a  glass  tube  of  small  diameter,  about  40  cm. 
long,  one  end  of  which  is  sealed  off,  and  4 — 5  cm.  length  from  this 
end  is  silvered ;  the  tube  is  then  bent  in  the  form  of  a  [J  j  ^^^  filled 
to  a  certain  height  with  mercury.  The  whole  is  enclosed  in  the 
tube  in  which  it  is  proposed  to  carry  on  the  reaction  at  an  increased 
pressure,  which  forces  down  the  mercury  in  the  open  limb,  thus 
causing  it  to  rise  in  the  sealed  limb  and  dissolve  off  the  silver.  Then 
from  the  rise  of  level  of  mercury  thus  determined  and  the  tension  of 
the  vapour  of  mercury  at  the  temperature  of  the  reaction,  the  pressure 
within  the  tube  can  be  directly  calculated.  V.  H.  V. 


Inorganic   Chemistry. 


Selenium  Alums.  By  C.  Fabee  (Gompt  rend.,  105,  114—115). 
— The  author  has  prepared  the  selenium  alums  of  the  following 
bases  : — Sodium,  potassium,  caesium,  rubidium,  thallium,  ammonium, 
ethylamine,  diethylamine,  triethylamine,  methylamine,  dimethyl- 
amine,  trimethylamine,  and  propylamine,  by  mixing  solutions  of  the 
corresponding  selenate  and  aluminium  selenate.  The  products  have 
the  general  composition  and  crystalline  form  of  the  alums,  and  are 
colourless.  The  caesium  and  rubidium  selenium  alums  are  much 
more  soluble  than  the  corresponding  sulphur-alums,  and  it  is  worthy 
of  note  that  the  soluble  thallium  alum  is  formed  from  a  selenate 
which  is  almost  insoluble  in  water.  The  organic  alums  closely 
resemble  the  ammonium  salt. 

By  mixing  violet  chromium  selenate  with  the  selenates  of  potas- 
sium, sodium,  caesium,  rubidium,  thallium,  ammonium,  ethylamine, 
and  propylamine,  the  corresponding  alums  were  obtained.  They  crys- 
tallise well,  and  frequently  form  very  distinct  octahedra.  They  are 
violet  red  by  transmitted  light,  and  their  solutions  are  violet  when 
cold,  but  become  green  at  55 — 60°.  The  green  solutions  will  only 
crystallise  when  allowed  to  evaporate  spontaneously  for  several 
months.  Thallium  chromium  selenium  alum  is  deep  violet  by  trans- 
mitted, and  almost  black  by  reflected  light.  C.  H.  B. 
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Monoclinic  Form  and  Optical  Properties  of  Prismatic 
Arsenious  Anhydride.  By  Des  Cloizeau  {Gomjjt.  rend.,  105,  96— 
99). — Prismatic  arsenious  oxide  belongs  to  the  monoclinic  system. 
Measurements  of  the  various  angles  are  given.  The  angle  of  the 
prism  is  135°  1',  and  is  similar  to  that  of  valentinite  or  prismatic  anti- 
monious  oxide,  137°  7',  but  as  the  other  zones  of  the  crystals  are 
not  similar  the  two  compounds  are  not  strictly  isomorphous.  The 
crystals  are  highly  birefractive,  the  plane  of  the  optical  axis  being 
parallel  with  the  plane  of  symmetry. 

The  fact  that  thin  plates  of  ordinary  arsenious  oxide  are  sometimes 
feebly  birefractive,  indicates  that  the  crystals  are  possibly  only 
pseudo-cubic.  C.  H,  B. 

Preparation   and  Properties   of  Carbon   Oxysulphide.      By 

P.  Klason  (J".  7?r.  Ghem.  [2],  36,  64— 74).— To  prepare  this  sub- 
stance, Than  recommends  {Annaleu,  Supp.  5,  245)  the  addition  of 
solid  potassium  thiocyanate  to  a  cold  mixture  of  5  vols,  strong  sul- 
phuric acid  and  4  vols,  water.  The  author  finds  that  the  purest 
product  and  best  yield  is  obtained  on  adding  50  c.c.  of  a  concentrated 
aqueous  solution  of  potassium  or  ammonium  thiocyanate  to  a  cooled 
mixture  of  290  c.c.  (520  grams)  of  strong  sulphuric  acid  and  400  c.c. 
water.  The  whole  is  heated  at  25°  in  a  water-bath.  The  gas  thus 
prepared  contains  only  about  2^  per  cent,  of  carbonic  anhydride  and 
005  per  cent,  of  carbon  bisulphide.  Hofmann  recommends  passing 
the  gas  through  an  ethereal  solution  of  triethylphosphine  to  free  it 
from  carbon  bisulphide.  The  author  finds  that  the  absorption  of  this 
latter  is  much  more  rapid  and  complete  if  a  small  quantity  of  pure 
triethylphosphine  is  used  instead  of  a  solution,  the  gas  being  then 
passed  through  pure  sulphuric  acid  to  free  it  from  traces  of  the 
phosphine.  Carbon  oxysulphide  is  only  absorbed  very  slowly 
by  a  33  per  cent,  aqueous  solution  of  potash.  If  the  gas  ob- 
tained as  above  is  passed  slowly  through  about  20  cm.  of  such  a 
solution,  the  whole  of  the  carbonic  anhydride  is  absorbed  with  a  loss 
of  only  about  7  per  cent,  of  the  oxysulphide.  A  33  per  cent,  aqueous 
solution  of  potash  mixed  with  its  own  volume  of  alcohol  absorbs 
carbon  oxy chloride  completely  and  rapidly,  and  is  the  best  reagent 
for  use  in  estimating  it. 

Pure  carbon  oxysulphide  is  odourless  and  tasteless.  Its  physiolo- 
gical effects  are  very  similar  to  those  of  nitrous  oxide.  When  passed 
through  a  saturated  solution  of  baryta,  no  opalescence  is  produced 
for  at  least  half  a  minute,  whilst  if  any  carbonic  anhydride  is  present, 
the  solution  becomes  milky  at  once.  With  lead  acetate  solution, 
the  precipitate  is  a  quarter  of  an  hour  forming.  L.  T.  T. 

Action  of  Chlorine  on  Carbon  Bisulphide  and  of  Sulphur 
on  Carbon  Tetrachloride.  By  P.  Klason  {Ber.,  20,  2376—2383). 
— Carbon  bisulphide  is  but  slightly  attacked  by  chlorine  at  ordinary 
temperatures,  but  in  presence  of  chlorine-carriers,  especially  of 
iodine,  action  takes  place  readily  with  the  ultimate  formation  of 
carbon  tetrachloride.  The  author  has  carefully  studied  this  reaction 
and   the   intermediate   products   formed,   and    also    the    derivatives 
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obtained  by  the  action  of  heat,  reducing  agents,  &c.,  on  such  com- 
pounds. He  has  isolated  the  following  compounds  : — Thiophosgene, 
CSCI2,  boiling  at  73"5°,  and  gradually  changing  to  its  polymeride  ;  tri- 
chloromethylsulphur  chloride,  CCls'SCl,  boiling  at  149°  ;  trichloro- 
methy  I  bisulphide,  CCla'Sa'CCla,  boiling  at  135°  in  a  vacuum  ;  trichloro- 
methyl  trisulphide,  CCla'Si^'CCla,  crystalline,  and  boiling  at  190°  in  a 
vacuum  ;  and  chlorothio-carbonyUulphur  chloride,  CSCl'SCl,  boiling  at 
140°.  The  compound  CCVSa'CCla  is  identical  with  that  described  by 
Rathke  as  S(CC]2'SC1)2. 

In  the  action  of  sulphur  on  carbon  tetrachloride,  only  carbon  bisul- 
phide, sulphur  chloride,  and  sometimes  traces  of  thiophosgene  and 
CCla-SCl  were  formed.  L.  T.  T. 

Manganese  Compounds.  By  B.  Franke  (J.  pr.  Chem.  [2],  36, 
166 — 174). — The  blue  gas  formed  when  air  or  carbonic  anhydride 
saturated  with  aqueous  vapour  at  40 — 50°  is  led  over  the  manganese 
oxysulphate  (Mn03)2S04  (this  vol.,  p.  893),  is  free  from  ozone,  and 
consists  of  a  new  gaseous  oxide  of  manganese,  probably  manganese 
tetroxide,  MnOi,  which  condenses  to  a  blue- violet  amorphous  substance 
at  a  lower  temperature.  The  quantity  obtained  was  too  small  to  allow 
of  analysis  ;  the  compound  itself  differs,  however,  in  its  properties  from 
the  trioxide  and  heptoxide ;  it  is  more  volatile  than  the  trioxide,  and 
is  less  readily  acted  on  by  water,  with  which  it  combines  to  form 
manganic  acid  with  the  liberation  of  oxygen.  The  tetroxide  is  decom- 
posed by  the  action  of  sulphuric  acid  and  ether. 

When  warm  and  moderately  strong  sulphuric  acid  is  treated  with 
potassium  permanganate  until  the  brown  solution  no  longer  dissolves 
the  salt,  and  the  mixture  is  heated,  a  beautifully  crystalline,  claret- 
red  salt,  2Mn5(S04)8  +  5K2SO4,  is  obtained.  This  salt  dissolves  in 
dilute  sulphuric  acid  with  a  brown  colour,  and  in  concentrated  sul- 
phuric acid  with  a  blue-violet  colour,  decomposes  on  heating  into 
potassium  and  manganese  sulphates,  oxygen  and  sulphuric  anhydride, 
and  when  treated  with  much  water  yields  the  hydroxide  3Mn02,2H20, 
and  manganese  sulphate.  Small,  yellowish,  lustrous  scales  of  a  ma^i- 
ganic  manganous  oxide,  MusOg,  are  obtained,  however,  if  the  salt  is 
added  to  water,  the  mother-liquor  removed  as  quickly  as  possible,  and 
the  residue  washed  with  water,  alcohol,  and  finally  with  ether.  On 
treatment  with  dilute  sulphuric  acid,  the  oxide  yields  manganese 
sulphate  (2  mols.),  and  the  hydroxide  3Mn02,2H20  (1  mol.)  ;  it  may 
therefore  be  regarded  as  3Mn02,2MnO.  When  heated,  it  is  converted 
into  trimanganic  tetroxide,  MuaOi.  W.  P.  W. 

Thorium  Silicates.  By  L.  Troost  and  L.  Ouvrard  (Gompt. 
rend.,  105,  255 — 258). — When  thorium  oxide  is  fused  with  silica  and 
calcium  chloride  at  a  bright  red  heat,  and  the  crystalline  product  is 
treated  with  water,  and  then  with  hydrochloric  acid  to  remove  calcium 
chloride  and  silicate,  a  residue  of  small,  rhombic  crystals  is  left,  which 
are  insoluble  in  acids,  but  are  attacked  by  potassium  hydrogen  sul- 
phate ;  sp.  gr.  at  16°  =  6'82.  They  have  the  composition  2ThO,Si02 
or  Th02,Si02,  but  are  not  isomorphous  with  zircon.  The  thorium 
may,  however,  be  present  in  the  form  of  a  dioxide,  and  this  supposition 
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is  supported  by  Kriiss  and  Nilson's  recent  determination  of  the  vapour- 
density  of  thorium  chloride.  These  numbers  were  always  lower  than 
those  required  by  the  formula  ThCU,  but  the  authors  have  repeated  the 
determination  by  Dumas'  method,  and  have  obtained  similar  though 
somewhat  higher  numbers.  In  this  case,  the  influence  of  the  hydro- 
gen chloride  formed  by  the  action  of  a  small  quantity  of  absorbed 
moisture  on  the  thorium  chloride  would  be  less  marked,  because  the 
greater  part  of  the  gas  is  expelled  together  with  the  nitrogen  with 
which  the  globe  is  filled.  In  Victor  Meyer's  method,  on  the  other 
hand,  a  small  quantity  of  substance  is  taken,  and  the  hydrogen  chlo- 
ride evolved  may  introduce  very  considerable  errors. 

If  the  thorium  oxide,  silica,  and  calcium  chloride  are  fused  together 
at  1100°,  and  the  product  treated  with  water  and  hydrochloric  acid,  a 
residue  of  crystals  and  granules  is  obtained.  The  latter  are  attacked 
by  potassium  hydrogen  sulphate,  whilst  the  former  are  not  affected, 
and  thus  they  can  be  separated.  The  crystals  are  triclinic,  with  an 
angle  of  extinction  of  about  31° ;  sp.  gr.  at  25°  =  5*56.  They  have 
the  composition  ThO,Si02  or  Thi02,2Si02.  This  silicate  is  therefore  not 
analogous  to  zircon  in  form  or  composition,  just  as  thorium  metaphos- 
phate  is  not  analogous  to  silicon  metaphosphate  (Abstr.,  1885,  1113). 

C.  H.  B. 

Thorium  Sodmm  and  Zirconium  Sodium  Phosphates.  By 
L.  Troost  and  L.  Ouvrard  (Compt.  rend.,  105,  30 — 34). — Sodium 
metaphosphate  fused  at  a  red  heat  readily  dissolves  thorium  oxide, 
amorphous  thorium  phosphate,  and  anhydrous  thorium  chloride,  and 
the  product  is  completely  soluble  in  water  after  cooling.  If,  however, 
the  thorium  compound  is  added  to  saturation,  and  the  fused  mixture 
is  allowed  to  cool  slowly  and  extracted  with  water,  a  residue  is  left, 
consisting  of  elongated,  triclinic  prisms,  which  act  strongly  on 
polarised  light,  the  angle  of  extinction  being  about  4-4°  whilst  the 
angle  of  the  axis  is  45"  and  the  twinning  plane  is  parallel  with 
the  plane  of  the  optical  axes.  The  crystals  are  insoluble  in  hydro- 
chloric or  nitric  acid  and  in  aqua  regia,  and  have  the  composition 
Na,0,8ThO,3P205  (Th  =  1162),  or  Na,0,4Th02,3P205  (Th  =  232-4). 
They  are  therefore  analogous  to  the  compound  previously  obtained 
with  potassium  metaphosphate  (Abstr.,  1886,  853). 

Zirconium  oxide,  phosphate,  and  chloride  are  less  readily  soluble  in 
sodium  metaphosphate,  and  the  product  is  a  crystalline  powder  com- 
posed of  feebly  birefractive  rhombohedra,  extinction  taking  place 
along  the  diagonals.  It  is  insoluble  in  acids  and  in  aqua  regia,  and 
has  the  composition  NaaO,4Zr02,3P206;  sp.  gr.  at  12°  =  3*10. 

When  fused  sodium  pyrophosphate  is  mixed  with  thorium  oxide 
or  phosphate,  it  yields  an  insoluble  powder,  consisting  of  very  thin 
hexagonal,  microscopic  leaflets.  If  sodium  chloride  is  added  to  the 
mixture,  solidification  takes  place  more  slowly,  and  the  product  is 
obtained  in  hexagonal  lamellfe,  mixed  with  fragments  of  hexagonal 
prisms  which  act  on  polarised  light,  and  are  soluble  in  nitric  acid. 
They  have  the  composition  5Na20,4ThO,3P205  or  5Na20,2Th02,3P206. 
If  the  fused  substance  is  mixed  with  excess  of  sodium  chloride, 
thorium  oxide  is  precipitated  in  minute  cubes. 

Thorium   chloride    and   sodium   pyrophosphate    yield    birefractive 
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crystals,  whicli  probably  belong  to  the  tricllnic  system.  They  have 
the  -composition  Na20,Th02,P205.  Zirconium  oxide  or  phosphate 
added  to  the  fused  pyrophosphate,  yields  a  crystalline  powder.  Zir- 
conium chloride  added  to  the  pyrophosphate  together  with  a  small 
quantity  of  sodium  chloride,  yields  hexagonal  plates,  which  act  very 
feebly  on  polarised  light,  and  are  soluble  in  acids.  Sp.  gr.  at  14°  = 
2-88.  They  have  the  composition  6Na20,3Zr02,4P205.  With  a 
larger  quantity  of  sodium  chloride,  the  compound  4Na20,Zr02,2P205, 
is  obtained  in  prisms  which  act  strongly  on  polarised  light,  and  have 
a  negative  bisectrix.  They  are  soluble  in  acids.  Sp.  gr.  at  14° 
=  2-48. 

On  account  of  its  comparative  infusibility,  normal  sodium  phosphate 
alone  yields  no  similar  products,  but  when  mixed  with  sodium  chloride 
it  yields  the  same  products  as  the  pyrophosphate. 

Thorium  sodium  and  zirconium  sodium  metaphosphates  are  similar 
to  one  another  and  to  the  corresponding  potassium  compounds  (loc. 
cit.),  but  they  are  not  isomorphous.  The  double  pyrophosphates  are 
not  analogous  to  one  another  either  in  form  or  composition.  These 
results  afford  no  evidence  as  to  the  true  atomic  weight  of  thorium  and 
the  formula  of  its  oxide.  C.  H.  B. 

Vanadates.  By  A.  Carnot  (Compt.  rend.,  105,  119—122). — 
When  ammonia  is  added  gradually  to  a  cold  acid  solution  containing 
vanadic  acid,  the  yellow  colour  becomes  deeper  and  deeper,  up  to  the 
point  at  which  the  reaction  becomes  neutral ;  the  colour  persists  for 
a  long  time  if  the  liquid  remains  cold.  Conversely,  if  an  acid  is  added 
gradually  to  a  colourless  alkaline  solution  of  a  vanadate,  the  yellow 
colour  appears  as  soon  as  the  reaction  becomes  acid,  bat  diminishes 
in  intensity  when  excess  of  acid  is  added.  These  facts  indicate  that 
in  almost  neutral  solutions  acid  vanadates  are  formed  with  a  deeper 
colour  than  that  of  vanadic  acid  itself.  The  reactions  of  such  solu- 
tions with  metallic  salts  are  different  from  those  observed  under 
ordinary  conditions,  various  acid  vanadates  being  formed.  In  order  to 
ensure  the  formation  of  normal  vanadates,  an  ammoniacal  solution 
should  be  only  partially  neutralised,  or  the  liquid  should  be  boiled  in 
presence  of  a  slight  excess  of  ammonia. 

Cobalt  ayid  Nickel. — Cobalt  nitrate  and  vanadic  acid  in  a  solution 
exactly  neutralised  with  ammonia  give  an  orange  precipitate  of  the 
vanadate  CoO,V205.  Precipitation  is  complete  after  several  hours  if 
the  liquid  is  neutral,  but  takes  place  more  slowly  in  presence  of  any 
ammonium  salt  other  than  the  nitrate.  Nickel  yields  a  similar  pre- 
cipitate, but  its  formation  takes  place  more  slowly,  and  is  prevented 
by  the  presence  of  ammonium  nitrate.  Hot  solutions  of  nickel  and 
cobalt  salts  yield  respectively  pale-yellow  and  brown  precipitates,  but 
precipitation  is  always  incomplete,  and  is  prevented  by  ammonium 
chloride. 

Zinc  salts  with  neutral  vanadates  give  yellow  precipitates,  which 
become  white  when  heated.  Zinc  nitrate  and  ammonium  vanadate 
yield  a  white  precipitate,  easily  soluble  in  acids  and  in  ammonia,  the 
whole  of  the  vanadic  acid  being  precipitated. 

Cadmium  salts  in  neutral  solutions  yield  a  white  precipitate,  readily 
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soluble  in  the  sliglitest  excess  of  acid  or  ammonia.  Precipitation  is 
always  incomplete. 

Copper  salts  in  the  cold  give  a  greenish-yellow  precipitate  of  tlie 
vanadate  CuO,V205,  which  becomes  greenish-brown  when  heated.  If 
the  solution  is  hot,  the  precipitate  is  brownish-yellow,  and  becomes 
black  when  boiled.  It  has  the  composition  2CuO,V205.  In  both 
cases  precipitation  is  incomplete,  and  if  ammonium  sulphide  is  added 
a  black  precipitate  is  formed,  and  the  liquid  is  brown ;  the  precipi- 
tated sulphide  contains  vanadium,  and  the  liquid  contains  copper.  On 
acidifying  the  liquid,  a  rose-brown  copper  vanadium  sulphide  is  pre- 
cipitated.    Arsenates  and  copper  salts  behave  in  a  similar  manner. 

Mercurous  nitrate  in  neutral  solutions  precipitates  the  whole  of  the 
vanadic  acid  in  the  form  of  the  orange  vanadate,  Hg20,y205.  In 
presence  of  a  slight  excess  of  ammonia,  a  grey  or  blackish  precipitate 
of  complex  composition  is  formed.  When  these  precipitates  are 
heated  in  hydrogen  sulphide,  vanadium  sulphide  is  left  in  a  pure 
condition,  and  this  method  may  be  used  for  the  isolation  and  estima- 
tion of  vanadium.  Mercuric  chloride  produces  no  precipitate  if  the 
solution  is  acid,  but  on  adding  ammonia,  a  pale-yellow  precipitate 
is  formed.  If  the  liquid  is  neutral  when  the  mercuric  chloride  is 
added,  the  precipitate  is  white.  Precipitation  is  complete,  and  this 
method  may  also  be  used  for  the  isolation  of  vanadium  in  the  manner 
just  described. 

Lead  salts  yield  a  precipitate  which  is  pale  yellow  in  presence  of  a 
slight  excess  of  acetic  acid,  yellowish  in  presence  of  a  slight  excess  of 
ammonia.     Precipitation  is  almost  complete  in  neutral  solutions. 

Bismuth  nitrate  precipitates  the  whole  of  the  vanadic  acid  as  a 
yellowish-white  precipitate  on  addition  of  ammonia.  If  the  liquid 
is  slightly  acid,  an  orange  precipitate  is  formed  on  boiling,  but  preci- 
pitation is  incomplete.  If  the  acid  liquid  is  mixed  with  sodium 
acetate  and  then  boiled,  a  bright  yellow  precipitate  of  the  vanadate 
Bi203,Y205  is  formed.  This  becomes  orange  when  heated,  but  regains 
its  yellow  colour  on  cooling.  C.  H.  B. 

Atomic  Weight  of  Gold.  By  G.  Kruss  (Ber.,  20,  2365—2.^68). 
— Referring  to  the  discrepancy  between  his  own  (this  vol.,  p.  778) 
and  Thorpe  and  Laurie's  (Trans.,  1887,  565)  determinations  of  the 
atomic  weight  of  gold,  the  author  points  out  that  in  one  of  his  papers 
on  gold  (Annalen,  238,  265),  he  has  shown  that  potassium  auro- 
bromide  always  contains  about  0'05  per  cent,  of  free  gold,  probably 
formed  during  crystallisation  by  the  reducing  action  of  organic  matter 
in  the  air.  Thorpe  and  Laurie  have  not  taken  account  of  this  fact. 
Applying  this  correction  to  Thorpe  and  Laurie's  determination,  the 
atomic  weight  obtained  by  means  (I)  of  the  ratio  Au  :  KBr  becomes 
196-616  ;  (2)  of  the  ratio  Au  :  Ag,  196-559  ;  (.3)  of  Au  :  AgBr,  196575, 
or  lower  than  the  number  196-64  previously  obtained  by  the  autlior. 
The  author  therefore  upholds  the  correctness  of  his  determinations. 

L.  T.  T. 

Gold  Sulphides.  By  L.  Hoffmann  and  G.  Krijss  (Ber.,  20, 
2369 — 2376). — The  statements  given  in  various  text-books  con- 
cerning the  sulphides  of  gold  are  very  conflicting,  compounds  AU2S, 
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AU2S2,  and  AU2S3  being  variously  given.  The  sulphide  Au^Sg  is 
perhaps  usually  accepted,  the  existence  of  the  other  two  very  often 
disputed.  These  conclusions  are,  however,  by  no  means  justified. 
Berzelius  believed  he  obtained  AU2S  by  passing  hydrogen  sulphide 
into  a  boiling  solution  of  auric  chloride.  Levol,  on  the  other  hand, 
states  that  under  these  conditions  free  gold  is  alone  deposited.  The 
author  finds  that  Levol's  statement  is  correct,  if  care  is  taken  to  keep 
the  temperature  of  the  whole  solution  at  lOO"^.  If  local  cooling  takes 
place  the  precipitate  contains  varying  proportions  of  combined 
sulphur,  but  no  definite  compound  can  be  obtained.  In  all  their  experi- 
ments the  authors  washed  the  precipitated  sulphide  by  decantation 
with  water,  alcohol,  ether,  and  carbon  bisulphide  successively.  They 
found  that  the  free  sulphur  was  retained  very  firmly,  and  could  not 
be  completely  removed  by  washing  on  the  filter. 

When  hydrogen  sulphide  was  passed  through  a  solution  of  potassium 
aurocyanide,  no  apparent  change  took  place,  but  when  excess  of  hydro- 
chloric acid  was  added,  and  the  whole  heated,  aurous  sulphide,  AU2S, 
was  precipitated  as  a  steel-grey  precipitate.  This  was  carefully 
washed  as  above,  and  obtained  in  a  dry  state  as  a  brownish-black 
powder  of  constant  composition,  corresponding  with  the  above  formula. 
When  freshly  precipitated,  it  dissolves  in  water  to  a  brown  solution. 
It  is  therefore  necessary  in  purification  to  wash  it  with  water  conteiii- 
ing  hydrochloric  acid,  in  which  it  is  not  soluble.  When  once  di-ied, 
it  is  no  longer  soluble  in  water.  It  is  not  decomposed  when  boiled 
with  dilute  hydrochloric  or  sulphuric  acids.  Aqua  regia,  chlorous 
oxide,  and  other  oxidising  agents  oxidise  it  easily.  Bromine-water 
slowly  dissolves  it,  with  formation  of  AuBra  and  sulphuric  acid. 
Alkaline  monosulphides  dissolve  it  but  slowly  and  slightly,  polysul- 
phides  rapidly  and  completely,  with  the  formation  of  green  solutions 
of  sulpho-salts.  Caustic  potash  solution  does  not  attack  it  even  at 
100°,  whereas  the  compound  AU2S2  is,  under  like  conditions,  decom- 
posed into  gold,  potassium  gold  sulphide,  and  potassium  gold  oxide. 
Potassium  cyanide  dissolves  it  readily,  and  the  sulphide  is  reprecipi- 
tated  by  boiling  the  solution  with  excess  of  hydrochloric  acid.  This 
reaction  gives  a  good  means  of  purifying  the  sulphide  from  free 
sulphur,  as  a  slightly  warmed  solution  of  potassium  cyanide  dissolves 
the  former  and  not  the  latter.  When  heated  in  a  tube,  part  of  the 
sulphur  distils  off,  and  part  passes  off  as  sulphurous  anhydride.  The 
compound  is  completely  decomposed  at  240'^,  and  ignites  in  oxygen  at 
a  low  temperature.  When  heated  in  a  stream  of  hydrogen,  hydrogen 
sulphide  is  formed,  but  in  a  stream  of  hydrogen  chloride  the  sulphur 
sublimes  without  the  formation  of  any  hydrogen  sulphide,  and  pure 
gold  is  left. 

The  existence  of  a  soluble  aurous  sulphide  and  a  soluble  aurous 
oxide  (Kriiss,  Untersuchutigen  ilber  das  Atomgewicht  des  Goldes, 
Miinchen,  1885)  speaks  strongly  in  favour  of  placing  gold  in  the 
alkali-group  rather  than  in  the  platinum-group.  L.  T.  T. 
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Trona,  Idrialine,  and  Zincbloom.  By  V.  v.  Zephaeovitch 
(Zeit.  Kryst.  Min.,  13,  135— 144).— 1.  Grijstals  of  Trona,  Na6C40u  + 
5HoO.  —  The  author  has  measured  50  crystals  of  trona  from  the 
soda  works  of  Ebensee.  The  axial  ratio  he  found  to  be  a  :  b  :  c  = 
2-8459  :  1  :  2-9696.  /3  =  77°  23'.  Analysis  gave  the  following  re- 
sults : — 

CO2.  NagO.  H2O.  Na2S04.  Total.        Sp.  gr. 

38-93        40-77        19-96  0-20  99-86        2-14 

2.  Idrialine  Crystals  from  Idria. — The  discovery  of  idrialite  in 
pistachio-green  nodules  in  the  Idria  mercury  mines  was  announced 
by  R.  Scharitzer  (Abstr.,  1883,  427).  In  1886,  specimens  of  a  new 
variety  were  found.  The  specimens  are  of  a  yellowish-green  to 
sulphur-yellow  colour,  and  consist  of  pure  idrialine.  Microscopic 
examination  shows  that  the  plates  belong  to  the  monoclinic  system. 

3.  Fibrous  Zinc-bloom  (Hydroz incite)  from  Garinthia.  —  It  has 
hitherto  not  been  observed  that  hydrozincite  frequently  exhibits  a 
finely  fibrous  texture,  especially  in  the  reniform  masses  produced  from 
the  alteration  of  smithsonite.  Analysis  of  some  remarkably  fibrous 
specimens  of  hydrozincite  on  galena  recently  obtained  at  Bleiberg, 
gave  the  following  results  (1)  : — 


C02. 

ZnO. 

PbO. 

H2O. 

FeoOg. 

SiOa. 

Total. 

I.  17-05 

70-76 

1-26 

10-30 

0-42 

0-36 

100-15 

II.  17-05 

69-79 

1-26 

10-12 

— 

— 

— 

After  subtracting  the  percentages  of  silica  present  as  hemimorphite, 
and  of  iron  present  as  limonite,  the  remainder  (II)  corresponds  with 
the  formula  4ZnC03  +  5Zn(HO)2  +  H2O.  This  formula  does  not 
agree  with  any  yet  given.  B.  H.  B. 

Turquoise  from  the  Kirghise  Steppes.  By  N.  J.  v.  Kokscha- 
ROFF  {Zeit.  Kryst.  Miii.,  13,  187). — A  greenish-blue  mineral  from  the 
Karkaralinsk  district  of  the  Province  of  Semipalatinsk  gave  on 
analysis  the  following  results  : — 

Loss  on 
P2O5.  AI2O3.  FeaOg.      CujO.        ignition.  Total.  Sp.  gr. 

34-42       (35-79)        3-52       7-67        18-60        100-00        2887 

These  results  show  that  the  new  turquoise  is  characterised  by  an 
exceptionally  high  percentage  of  copper.  It  is  not  soluble  in  hydro- 
chloric acid  or  nitric  acid,  although  it  is  in  alkalis.  B.  H.  B. 

Epsomite  from  Poland.  By  W.  K.  Zglenitzkij  {Zeit.  Kryst, 
Min.,  13,  200 — 201). — In  an  abandoned  level  in  the  Tscharkofty 
Sulphur  Mines,  the  author  observed  an  efflorescence  having  a  saline 
bitter  taste.  Analysis  showed  that  the  mineral  had  the  composition 
MgS04,7H20.     Hitherto,  epsomite  has  not  been  found  in  Russia  any- 
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where  except  in  the  Siberian  Sfceppes.  At  Tscharkoffy,  it  occurs  in  an 
argillaceous  marl,  o£  Upper  Cretaceous  agfe,  in  which  well-preserved 
remains  of  Ananchytes  ovata  are  found.  The  marl  contains  magnesia, 
and  encloses  beds  of  gypsum  and  sulphur.      The  hydrogen  sulphide, 

formed  from  the  decomposition  of  gypsum  in  the  presence  of  organic  \ 

remains,  may  be  detected  throughout  the  mine,  and,  on  decomposition,  : 

yields  sulphur  and  sulphuric  acid  or  epsomite.                       B.  H.  B.  ] 

\ 

Augite  from  the  Whin  Sill.     By  J.  J.  H.  Teall  (Zeit.  Kryst.  j 

Min.,  13,  180 — 181). — The  author  gives  the  following  two  analyses  of  I 
augite  :  I,  from  the  normal  Whin  Sill  (diabase  containing  bronzite), 
from    Cauldron    Snout ;    sp.    gr.    about    3"3 ;    II,    from    the    coarsest 

variety  of  the  Whin   Sill  rocks,  half  a  mile  south  of  Tyne  Head ;  \ 

sp.  gr.  3"33.  ^ 

SiOs-        ALO3.     TeoOa.       FeO.        MnO.         CaO.         MgO.  ; 

I.  49-03      5-46        —        15-57      0-22      15-34      11-66  i 

11.  48-41      4-05       2-36       15-08      0-37      15-98      12-14  \ 

NaaO.  HoO.  Total. 

I.  1-24            0-81            99-33  \ 

II.    —              1-19            99-58  i 

\ 

The  analysis   of    the   first   augite   corresponds   with   the   formula  ! 

14CaFeSi206     +     SCaMgSioOe     +    6Mg2Si206    +    3MgAl2Si06    +  ! 

MgFe2Si06.                                                                                B.  H.  B.  \ 

Andesine  from  Scourie  Bay,  Sutherlandshire.    By  J.  J.  H.  ) 

Teall  (Zeit.  Kryst.  Min.,  13,  181). — A  vein   of  nearly  pure  felspar 

occurs  in  a  dyke  of  hornblende  schist  at  Scourie  Bay.      The  principal  i 

cleavage  of  the  felspar  is  parallel  to  the  brachypinacoid.      The  sp.  gr.  i 
is  about  2-644.     Analysis  gave  the  following  results : — 

SiOs.  AI2O3.  CaO.         MgO.        NaaO.         K2O.  Total. 

58-16        26-66        5-79        0-65        6-99        1-76        10001  ; 

B.  H.  B.  : 

Minerals  from  Porthalla  Cove,  Cornwall.    By  J.  H.  Collins 

(Zeit.  Kryst.  Min.,  13,  180). — The  author  gives  the  following  analyses  i 

of  minerals  from  the  rocks  of  Porthalla  Cove  : —  i 

la.          lb.          Ic.          Id.          II          III.  I 

SiOa 38-60     37-15     39-50    43-35    44-01    43-16 

AI2O3 0-10       5-60       5-08      4-08     1195     28-50 

^-::::::::-.]''-''{l^}'-''  ^o-r^j  8|^}  4.50  | 

CaO    trace        O'lO     trace       1-51     10-51     17*08  ; 

MgO 33-62     32-80     34-65     28-43     16-15       2-84  : 

Alkalis 3-31       029       O'lO       1-35       225       1-50  ' 

H2O  fat  100°   ....  Kp.Qo  r    0-46       0-55       1-85       0-51       O'lO  ' 
lost  1  on  ignition. .  j  ^^  ^^  \  13-70     12-00       8-69       3-20       1*50 


Totals 100-00  100-00  100-00  10000  100-00    99-18 
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I.  Serpentine  from  Porthalla  Cove,  raostlj  associated  with,  horn- 
blende schist ;  a.  greyish-green  and  granular,  sp.  gr.  2*65 ;  h.  dark 
green,  sp.  gr.  2*56 ;  c.  reddish-brown  and  granular,  sp.  gr.  2*545 ; 
d.  dark  red,  sp.  gr.  2*644.  II.  Hornblende  from  the  Porthalla  horn- 
blende-schist. III.  Plagioclase  (anarthite)  f rom  the  same  rock,  slightly- 
weathered.  B.  H.  B. 

Microscopic  Crystals  of  Albite  in  Calcareous  Rocks  of  the 
Western  Alps.  By  C.  Lory  {Gomyt.  rend.,  105,  99— 101).— The 
author  has  shown  many  years  ago  that  the  dolomites  and  limestones 
of  the  triassic  formation  of  the  Western  Alps  contain  microscopic 
crystals  of  albite,  often  accompanied  by  bipyramidal  quartz  and 
lamellae  of  mica.  The  albite  crystals  are  better  developed  the  more 
crystalline  the  limestone  in  which  they  occur,  but  the  occurrence  of 
the  crystals  is  not  necessarily  connected  with  the  general  crystalline 
character  of  the  triassic  beds. 

The  limestones  of  the  lias  are  not  crystalline  with  the  exception  of 
the  liassic  marble  at  Villete,  which  contains  crystals  of  albite,  but 
this  is  an  exceptional  deposit  and  rests  directly  on  the  trias.  Albite 
crystals  are  also  found  in  a  very  compact,  white,  nummulitic  lime- 
stone in  the  bed  of  Montricher,  near  St.  Jean  de  Maurienne. 

The  genesis  of  these  albite  crystals,  which  has  taken  place  chiefly 
in  the  triassic  limestones  of  the  Western  Alps,  has  also  occurred 
exceptionally  in  middle  lias  and  eocene  beds.  The  formation  of  the 
crystals  is  connected  with  the  special  nature  of  the  deposits  in  which 
they  are  found  and  the  conditions  which  have  favoured  the  crystal- 
lisation of  the  latter.  C.  H.  B. 

Composition  of  Volcanic  Rocks.  By  L.  Ricctardi  (Gazzetta, 
17,  141 — 154). — The  results  of  analyses  of  the  volcanic  rocks  of 
Italy  show  that  their  composition  is  modified  by  successive  eruptions. 
Thus  the  eruptive  matter  emitted  from  submarine  volcanoes  in  past 
times  was  of  an  acidic  nature,  and  contained  about  73  per  cent,  of 
silica,  but  this  has  gradually  changed  to  a  basic  character,  and  now 
contains  only  about  48  per  cent,  of  silica.  Several  examples  of  this 
gradual  modification  are  adduced.  On  the  other  hand,  Etna  and 
Vesuvius,  which  are  always  more  or  less  active,  have  emitted  within 
the  last  three  centuries  a  product  of  constant  composition,  of  the 
basic  type.  In  order  to  explain  this  conversion  from  the  acidic 
or  trachytic  form  into  the  basic,  which  is  especially  exemplified 
in  the  case  of  the  submarine  volcanoes  of  Euganei  and  Pantelleria, 
the  author  suggests  that  the  change  is  brought  about  by  a  reaction 
between  the  solid  constituents  of  the  Mediterranean  Sea  and  the 
primordial  rock.  Thus,  within  the  volcanoes,  the  chlorine  is  con- 
verted into  hydrogen  chloride  by  the  dissociation  of  the  water,  and 
the  radicles  SO4  and  CO3  are  emitted  as  sulphurous  and  carbonic 
anhydrides,  whilst  the  remaining  constituents  react  with  and  modify 
the  original  rock.  In  this  paper,  it  is  shown  that  if  a  typical  sub- 
stance compounded  of  the  fixed  residue  of  the  Mediterranean  is 
compared  with  an  argilliferous  pliocenic  marl,  then  this  substance, 
mixed  in  proportions  successively  decreasing  from  50  to  1  with  one 

3  z  2 
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proportion  of  an  original  trachytic  rock  as  pantellerite,  would  ^ive 
products  of  percentage  composition  similar  to  those  of  the  various 
typical  rocks  from  more  recent  to  more  ancient  times.  For  the 
present,  these  considerations  are  limited  to  the  volcanic  rocks  of 
Italy,  as  better  studied  than  other  examples,  although  geological 
evidence  tends  to  show  that  similar  phenomena  occurred  in  the 
granitic  plateau  of  central  France  and  in  Hungary.  Further 
analyses  of  the  matter  emitted  in  recent  eruptions  of  volcanoes 
situated  in  various  parts  of  the  world  show  that  the  first  substance 
elaborated  is  always  granite.  Y.  Hf  V. 

Meteorite  at  Djati  Pengilon,  Java.  By  DAUBEiE  (Compt.  rend., 
105,  203— 207).— This  meteorite  fell  on  March  19th,  1884,  and 
weighed  1C6  kilos.  It  possesses  a  high  tenacity,  and  does  not  readily 
break  under  the  hammer.  The  fractured  surface  shows  a  remarkably 
large  number  of  small  cleavage  faces,  and  resembles  certain  fine- 
grained felspathic  rocks  ;  the  crust  is  not  firmly  adherent.  Mean 
sp.  gr.  of  the  meteorite  3"747. 

According  to  an  analysis  by  Retgers,  it  consists  of  nickeliferous 
iron,  21*3;  triolite,  5*1 ;  olivine,  33"4 ;  bronzite,  39'0 ;  and  chromite, 
0"1  per  cent.  The  metallic  portion  consists  of  iron,  88"68 ;  nickel, 
10'78;  and  cobalt,  0*54  per  cent.  Thin  slices  of  the  meteorite  are 
transparent,  but  contain  opaque  and  tuberculous  granules.  The 
olivine  and  bronzite  both  contain  inclosures. 

This  meteorite  belongs  to  a  somewhat  rare  type,  and  is  identical  in 
lithological  character  with  one  which  fell  at  Tjabe,  a  neighbouring 
place,  on  September  19th,  1869.  C.  H.  B. 


Organic    Chemistry. 


Solid  a-Dichlorethyl  Cyanide  and  its  Conversion  into 
Triethyl  Cyanuride.  By  R.  Otto  and  K.  Voigt  (/.  j)r.  Che^n.  [2], 
36,  78 — 98). — This  compound  melting  at  73 — 74°  was  first  obtained 
together  with  its  liquid  isomeride  by  Otto.  It  crystallises  in  the  clino- 
rhombic  system.  The  lower  the  temperature  at  which  the  chlorination 
of  the  propionitrile  is  carried  out,  the  larger  the  quantity  formed.  It 
would  seem  to  be  a  polymeride  of  the  liquid  compound,  the  poly- 
merisation being  in  all  probability  produced  by  the  hydrogen  chloride 
formed  during  the  chlorination.  It  is  doubtful  whether  the  hydrogen 
chloride  acts  mechanically,  or  really  first  forms  a  compound  with  the 
liquid  cyanide  which  then  breaks  up  yielding  hydrogen  chloride  and 
the  solid  compound.  Sulphuric  acid  does  not  cause  polymerisation. 
Both  the  liquid  and  solid  nitriles  are  converted  into  a-dichloro- 
propionic  acid  when  heated  with  moderately  strong  sulphuric  acid. 
Alcoholic  ammonia  at  95°  converts  the  solid  cyanide  into  «-dichloro- 
propionamide.  Nitrous  anhydride  has  no  action  on  it.  When  treated 
with  alcohol,  zinc  and  acetic  acid,  the  solid  cyanide  yields  triethyl 
cyanuride,  CaNsEtg.     This  substance  crystallises  in   long,  hexagonal 
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prisms,  melts  at  29°,  volatilises  at  ordinary  temperatures,  and  boils  at 
193 — 195°.  Its  vapour- density  corresponds  with  the  formula, 
C9H15N3.  It  is  easily  soluble  in  alcohol,  ether,  and  chloroform, 
sparingly  in  water,  and  has  an  odour  resembling  that  of  opium.  The 
aqueous  solution  is  neutral,  has  a  burning  taste,  and  becomes  milky 
when  slightly  warmed.  It  is  easily  soluble  in  strong  hydrochloric  acid, 
and  this  solution  yields  a  platinochloride.  Wh^n  heated  with  hydro- 
chloric acid,  the  cyanuride  is  decomposed  into  ammonia  and  propionic 
acid. 

E.  V.  Meyer  has  lately  shown  (this  vol.,  p.  364)  that  the  compound 
which  has  hitherto  been  called  cyanethine  is  not  really  a  cyanuric 
compound,  but  contains  an  amido-nitrogen-atom.  It  is  therefore 
probable  that  the  above  compound  is  the  true  cyanuric  compound,  and 
the    original    compound    would    then    be    tri-dichlorethyl    cyanuride, 

CCl2Me-C<^-K^'pj^ppi^-»,  \^^-  The  yield  of  the  non-chlorinated  com- 
pound was  only  about  one-third  of  that  theoretically  possible.  When, 
in  the  reduction  experiment,  the  alcohol  is  mixed  with  water,  a  base, 
CgHielS'a,  is  obtained.  This  crystallises  in  silky  needles  or  plates,  melts 
at  111*^,  boils  at  273°,  but  is  not  volatile  in  steam.  It  has  an  intensely 
bitter  taste,  is  readily  soluble  in  alcohol,  ether,  and  chloroform, 
sparingly  in  water.  Its  aqueous  solution  is  strongly  alkaline,  and  it 
is  a  monacid  base.  Its  hydrochloride  forms  colourless  needles,  its 
platinochloride  doubly  refractive  orange  crystals;  and  its  silver- 
derivative  white  flocks.  L.  T.  T. 

Action  of  Acids  on  Thiocyanic  Acid.  By  P.  Klason  (/.  pr. 
Ghem.  [2],  36,  57 — 64). — It  is  generally  stated  that  thiocyanic  acid  is 
decomposed  by  acids,  yielding  either  perthiocyanic  acid  and  hydro- 
cyanic acid  or  carbon  oxychloride.  The  author  finds,  however,  that 
often,  under  the  action  of  acids,  it  yields  dithiocarbamic  acid,  its 
anhydride  or  bisulphide.  When  a  strong  solution  of  thiocyanic  acid 
contains  little  or  no  mineral  acid,  it  is  decomposed  into  perthiocyanic 
and  hydrocyanic  acids.  A  dilute  solution  is  stable  either  with  or 
without  mineral  acid.  A  strong  solution  in  the  presence  of  a  large 
excess  of  hydrochloric  acid  gives  off  carbon  oxysulphide,  carbonic 
anhydride,  and  a  little  carbon  bisulphide,  whilst  thiocarbamic  bisul- 
phide, S2(CS*NH2)2,  is  formed.  The  same  compound  is  produced  when 
hydrogen  sulphide  is  passed  into  a  solution  of  thiocyanic  acid.  If 
sulphuric  acid  is  substituted  for  hydrochloric  acid,  carbon  oxysulphide 
is  evolved,  and  a  mixture  of  dithiocarbamic  anhydride,  S(CS'NH2)2, 
and  thiocarbamic  bisulphide  is  produced.  When  warmed  with  water, 
these  substances  yield  sulphur,  carbon  bisulphide  and  ammonium 
thiocyanate.  With  aniline,  monophenylthiocarbamide  and  its  thio- 
cyanate,  diphenylthiocarbamide,  ammonium  thiocyanate,  sulphur,  and 
hydrogen  sulphide  are  formed. 

Dry  hydrogen  chloride  has  scarcely  any  action  on  dry  potassium 
thiocyanate,  but  if  the  salt  be  moist,  thiocarbamic  chloride,  C1*CS*NH2, 
is  formed.  This  is  a  white,  crystalline  substance  which  volatilises 
without  fusing.  It  dissolves  in  water,  the  solution  containing  hydro- 
chloric and  thiocyanic  acids  in  molecular  proportion.  L.  T.  T. 


1026  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Crystalline  Form  of  Quercin.  By  C.  Frtedel  (Compt.  rend.,  105, 
95 — 96). — The  crystals  were  prepared  by  Vincent  and  Delachanal 
(this  vol.,  p.  909),  and  are  very  brilliant,  anhydrous,  monoclinic  prisms 
the  dominant  faces  being  m,  and  the  other  faces  p  and  &*,  the  latter 
sometimes  truncating  the  edges  mp,  sometimes  being  so  largely 
developed  that  the  base  of  the  prism  almost  disappears.  The  follow- 
ing measurements  were  made:  mm,  116°  5' ;  mg,  31°  57*5' ;  pb^, 
44°  11'  ;  pm  75°  47' ;  m&*,  60°  2';  h^b",  75°  2'.  From  these  numbers 
it  follows  that — 

Bh  :  Bi  :  h  =  0-5526  :  1  :  0-2125, 
b  :h  =  5-376. 

The  inclination  of  the  edge  h  to  the  inclined  diagonal  is  62°  21',  and 
the  angle  of  the  base  is  57°  50'.  Extinction  takes  place  along  the 
plane  (f,  which  is  not  parallel  with  the  edges  mm  but  makes  with  them 
an  angle  of  about  30°.  C.  H.  B. 

Comparative   Sweetness  of   Cane-   and    Starch-sugar.    By 

T.  Schmidt  (Bled.  Gentr,,  1887,  604). — Experiments  proved  that 
1-53  parts  of  pure  grape-sugar  was  as  sweet  as  1  part  of  pure  beet-  or 
cane-sugar.  E.  W.  P. 

Decomposition  of  Saccharose  by  Boiling  with  Lime.    By  W. 

NiEDSCHLAG  (Bied.  Centr.,  1887,  488 — 489). — As  it  is  a  known  fact 
that  the  yield  of  crystalline  saccharose  is  less  after  the  crude  sugar 
has  been  boiled  with  lime,  250  grams  of  saccharose  were  dissolved  in 
1500  c.c.  water,  250  grams  slaked  lime  added,  and  the  whole  boiled 
for  21  days,  the  result  was  that  most  of  the  sugar  was  decomposed, 
and  a  non-crystalline  calcium  salt  formed  containing  20-5  per 
cent,  calcium.  Another  experiment  made  for  24  hours  with 
lime,  strontia,  and  baryta,  when  a  water-bath  was  used,  and  air 
excluded,  and  carbonic  anhydride  passed  in,  showed  that  here  again 
the  sugar  was  decomposed  but  not  to  the  same  extent. 

E.  W.  P. 

Substituted  Methylenediamines.  By  A.  Ehrenberg  (J,  pr. 
Chem.  [2],  36,  117— 131).— Kolotoff,  by  the  action  of  trioxy- 
methylene  on  diethylamine,  obtained  tetrethylmethylenediamine  :  this 
base  and  its  lower  homologue  could  not  be  prepared  by  Hofmann's 
reaction,  employing  methylene  iodide  and  the  corresponding  secondary 
monamine,  owing  to  the  fact  that  the  salts  of  the  methylenediamines 
are  extremely  unstable,  and  decompose  into  trioxymethylene  and  the 
hydriodide  of  the  base  originally  employed.  Tetramethylraethylene- 
diamine  also  could  not  be  obtained  by  Kolotoff's  reaction,  but  higher 
homologues  were  prepared  by  its  means. 

Tetrethylmetliylenediamine  dissolves  to  the  extent  of  1  part  in 
10  parts  of  water,  and  on  treatment  with  dilute  acids,  with  perfectly 
dry  hydrogen  chloride,  and  with  alcoholic  solutions  of  platinic  chloride 
and  of  oxalic  acid,  yields  the  corresponding  salts  of  diethylamine,  whilst 
prolonged  boiling  with  moist  ethyl  iodide  converts  it  into  tetrethyl- 
ummonium  iodide.     When  dry  carbon  bisulphide  is  added  to  the  dry 
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base,  a  molecular  compound,  CH2N2Et4,CS2,  is  obtained,  whicb  boils  at 
130 — 140°  with  decomposition;  if,  however,  the  materials  are  not 
quite  anhydrous,  diethjlamine  diethyldithiocarbaraate  is  formed. 

Tetrapropylmethylenediamine,  CHg .'  l!i2Pr4,  is  formed  when  trioxy- 
methylene  is  heated  with  the  calculated  quantity  of  dipropylamine. 
It  boils  at  215 — 225°  with  slight  decomposition,  does  not  solidify  in  a 
freezing  mixture  of  ice  and  salt,  is  sparingly  soluble  in  water,  readily 
soluble  in  alcohol,  ether,  and  chloroform,  and  yields  salts  with  platinic 
chloride,  gold  chloride,  and  trinitrophenol,  which,  however,  could  not 
be  obtained  in  a  state  suitable  for  analysis. 

Tetrisohutylmethylenediamine,  CHg  \  ^2(04119)4,  prepared  in  a  manner 
similar  to  the  preceding  compound,  boils  at  245 — 255°  with  slight 
decomposition.  The  platinochloride,  Ci7H38N2,H2PtCl6,  is  a  fawn- 
coloured,  crystalline  powder,  melts  at  196 — 198°  with  decomposition, 
and  when  heated  to  boiling  in  aqueous  solution  decomposes  into  the 
platinochloride  of  diisobutylamine.  The  aurochloride  is  a  yellow, 
crystalline  powder,  and  melts  at  185 — 195°  with  decomposition.  With 
dry  carbon  bisulphide,  the  base  forms  a  molecular  compound, 
CnH38l^2,CS2,  which  on  standing  crystallises  in  large  scales,  melts  at 
54°,  and  in  solution  stains  the  skin  yellow. 

Dipiperidylmethane,  CH2(ISrC5Hio)2,  obtained  in  like  manner  from 
piperidine,  boils  at  230°  without  decomposition,  has  a  sharp  pepper- 
mint-like odour,  and  on  treatment  with  aqueous  acids  decomposes  into 
trioxy methylene  aud  piperidine.  Perfectly  dry  hydrogen  chloride 
converts  the  dry  base,  dissolved  in  light  petroleum,  into  the  hydro- 
chloride if  the  action  is  continued  only  for  a  short  time :  this  is  a 
white  jDowder  which,  when  separated  and  dried  in  an  atmosphere  free 
from  moisture,  contains  an  amount  of  hydrogen  chloride  intermediate 
between  1  and  2  mols.  HCl ;  the  continued  action  of  the  gas,  however, 
results  in  the  formation  of  piperidine  hydrochloride.  A  molecular 
compound,  CxiH22N2,CS2,  is  obtained  on  the  addition  of  dry  carbon 
bisulphide  to  the  dry  base ;  this  melts  at  58°,  is  soluble  in  alcohol  and 
ether,  insoluble  in  water,  and  on  treatment  with  iodine  in  alcoholic 
solution  is  converted  into  piperidylthiuram  bisulphide,  (CS*NC5Hio)2S2, 
which  melts  at  130°,  and  is  soluble  in  alcohol  and  ether,  insoluble  in 
water.  Moist  carbon  bisulphide  converts  the  base  into  piperidine 
piperidyldithiocarbamate  melting  at  174°. 

Dipiperidylphenylmethane,  CHPh(NC5Hio)2}  has  been  prepared  by 
Klotz  by  the  action  of  benzaldehyde  on  piperidine.  It  crystallises 
from  alcohol  in  large,  flat  needles,  melts  at  78 — 79°,  and  is  extremely 
soluble  in  benzene,  carbon  bisulphide,  ether,  chloroform,  toluene,  and 
light  petroleum.  On  distillation  in  a  vacuum,  or  on  exposure  to  a 
moist  atmosphere,  it  decomposes  with  the  formation  of  benzaldehyde. 

W.  P.  W. 

Derivatives  of  Chlorinated  Methyl  Formate.  By  W. 
Hentschkl  (J.pr.  Ghem.  [2],  36,  99 — 113). — In  the  dark,  chlorine  acts 
only  very  slightly  on  methyl  formate  even  at  the  boiling  point,  but  in 
sunlight  action  is  rapid  at  ordinary  temperatures.  If  the  current  of 
chlorine  is  continued  as  long  as  the  gas  is  absorbed,  trichloromethy  I  chloro- 
formate,  ChCOO-CCla,  is  the  main  product.  This  boils  at  127-5—128°, 
and  has  a  sp.  gr.  1*6525  at  14".     Its  vapour-density  is  6" 636  (air  =  1). 
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When  heated  much  above  its  boiling  point,  it  is  decomposed,  yielding 
carbon  oxychloride.  It  also  closely  resembles  carbon  oxychloride  in 
its  reactions.  With  dimethylaniline  and  benzaldehyde,  it  yields  a 
green,  with  dimethylaniline  a  violet  colour-base.  With  sodium  acetate 
it  yields  acetic  anhydride.  Methyl  alcohol  acts  on  it  to  form  a  liquid 
boiling  ab  163—164°,  probably  impure  OMe-COO-CCla. 

When  the  chlorination  is  stopped  at  an  earlier  stage,  a  compound, 
C4H3CI5O4,  may  be  obtained.  This  is  a  liquid  boiling  at  108 — 109", 
and  having  a  very  irritating  odour.  Its  sp.  gr.  is  1'4786  at  14°  and 
1*4741  at  27°,  compared  with  water  at  the  same  temperatures.  When 
heated  strongly,  it  decomposes.  With  water,  it  yields  carbonic 
anhydride,  carbonic  oxide,  formaldehyde,  and  hydrochloric  acid. 
With  methyl  and  ethyl  alcohol,  it  yields  methylated  derivatives  which 
have  not  yet  been  isolated.  The  compound  described  by  Cahours  as 
perchlormethyl  chloroformate  has  probably  a  more  complicated  con- 
stitution. L.  T.  T. 

Derivatives  of  Isopropylformamide.  ByM.  Spica  (Gazzetta,  17, 
168 — 171). — Isopropyl  cMorocarhonate,  prepared  by  the  action  of 
carbonyl  chloride  on  isopropyl  alcohol,  is  a  colouriess  oil  boiling  at 
94 — 96°  ;  sp.  gr.  at  4°  =  1*144  ;  it  has  an  irritating  odour,  is  insoluble 
in  water,  but  soluble  in  alcohol  and  ether. 

With  a-naphthylamine,  it  yields  isopropyl  formonaphthylamide^ 
Pr^O'CO-NH'CioH,,  together  with  a-naphthylamine  hydrochloride,  of 
which  the  former  is  soluble,  the  latter  insoluble  in  alcohol.  The 
form onaph thy lamide  crystallises  in  long  needles  melting  at  78 — 79°, 
of  pungent,  aromatic  taste,  soluble  in  ether  and  chloroform. 

From  |8-naphthylamine  the  corresponding  ^-derivative  is  obtained ; 
it  melts  at  70°,  and  resembles  the  above  compound  in  crystalline  form 
and  appearance.  V.  H.  Y. 

Derivatives  of  Isopropyl  Chlorocarbonate.  By  M.  Spica  and 
G.  DE  Vakda  (Gazzetta,  17,  165—168). — On  passing  a  current  of 
ammonia  into  isopropyl  chlorocarbonate,  isopropylformamide  is  pro- 
duced together  with  ammonium  chloride  ;  the  former  is  separated  from 
the  latter  by  its  solubility  in  alcohol.  The  formamide,  Pr^O'CONHo, 
thus  obtained  crystallises  in  white,  slightly  deliquescent  needles, 
melting  at  36 — 37°,  soluble  in  most  menstrua. 

Similarly  from  aniline  and  isopropyl  chlorocarbonate,  the  correspond- 
ing p/iert?/Z-derivative  is  obtained  together  with  aniline  hydrochloride  ; 
the  two  substances  are  separated  by  fractional  crystallisation  from 
aqueous  alcohol.  The  phenylformamide,  Pr^O'CONHPh,  crystallises 
in  prismatic  needles  melting  at  42 — 43°,  soluble  in  alcohol  and  ether, 
insoluble  in  cold  water.  Y.  H.  Y. 

Preparation  of  Valeric  Acid.  By  E.  Duclaux  (Gompt  rend., 
105,  171 — 173). — The  oxidation  of  amyl  alcohol  by  potassium  per- 
manganate should  be  effected  in  presence  of  an  excess  of  alcohol, 
otherwise  the  valeric  acid  first  formed  is  converted  into  acetic  acid, 
and  this  is  further  oxidised  to  carbonic  anhydride  and  water.  It  is 
likewise  necessary  to  keep  the  liquid  cool.     Some  acetic  acid  is  always 
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produced,  but  this  is  readily  removed  by  taking  advantage  of  the  fact 
that  when  a  dilute  solution  of  the  two  acids  is  distilled,  almost  the 
whole  of  the  valeric  acid  is  found  in  the  first  quarter  of  the  distillate, 
whilst  the  acetic  acid  remains  in  the  retort.  This  property  of  valeric 
acid  seems  to  be  independent  of  its  optical  properties.         C.  H.  B. 

Isomerism  in  the  Crotonic  Acid  Series.  By  A.  Michael  and 
G.  M.  Browne  (/.  pr.  (7/iem.  [2],  36,  174— 176).— The  authors  have 
not  succeeded  in  obtaining  a  good  yield  of  a-/3-dichlorobutyric  acid 
by  passing  a  current  of  chlorine  through  a  solution  of  crotonic  acid 
in  carbon  bisulphide  (compare  this  vol.,  p.  655),  since  the  greater  part 
of  the  crotonic  acid  is  not  attacked  under  these  conditions.  If,  how- 
ever, the  solution,  cooled  in  a  freezing  mixture,  is  saturated  with 
chlorine,  allowed  to  remain  three  days,  again  saturated  with  the  gas, 
and  finally  allowed  to  remain  for  three  days  more,  a  good  yield  of 
the  dichlorobutyric  acid  is  obtained.  On  treatment  of  an  alcoholic 
solution  of  the  acid  (1  mol.)  with  alcoholic  potash  (2  mols.)  in  small 
portions  at  a  time,  a-chlor-allocrotonic  acid  is  formed  ;  this  crystallises 
in  needles  which  melt  at  67°,  and  are  soluble  in  water  and  light  petro- 
leum. The  potassium  salt  crystallises  from  water  in  white,  thin  tables, 
from  alcohol  in  slender  needles  ;  the  sodium  salt  forms  small,  prismatic 
needles  ;  the  barium  salt  forms  slender  needles  ;  the  lead  salt  forms 
octahedral  crystals,  and  the  copper  salt  crystallises  in  greenish-blue, 
concentrically-grouped  prisms.  Although  anticipated  by  Wislicenus 
(loc.  cit.)  in  the  publication  of  this  work,  the  authors  reserve  to  them- 
selves the  right  of  continuing  the  research.  W.  P.  W. 

Ethyl  Acetocyanacetate.  By  A.  Hallee  and  A.  Held  (Gompt. 
rend.,  105,  115 — 117). — 23  grams  of  ethyl  cyanacetate  is  dissolved  in 
its  own  weight  of  absolute  alcohol  and  mixed  with  a  solution  of 
4'6  grams  of  sodium  in  60  grams  of  absolute  alcohol ;  8  grams  of 
acetic  chloride  dissolved  in  20  grams  of  ether  is  then  added,  and  the 
liquid  is  heated  until  the  alkaline  reaction  disappears.  The  product 
is  evaporated  on  a  water-bath,  the  residue  taken  up  with  water,  and 
treated  with  ether  to  remove  ethyl  cyanacetate.  The  aqueous  solution 
is  then  acidified  with  sulphuric  acid,  and  the  ethyl  acetocyanacetate 
is  extracted  with  ether.  It  is  purified  by  fractionation  in  a  vacuum. 
The  reaction  is  represented  by  the  equation  2CN-CHNa*C00Et  -f- 
AcCl  =  NaCl  -f-  CN-CHa-COOEt  +  CN-CNaAcCOOEt. 

This  reaction  affords  positive  proof  of  the  accuracy  of  the  consti- 
tution generally  assigned  to  this  compound. 

Three  methods  of  preparing  ethyl  acetocyanacetate  are  now  known, 
and  the  product  is  the  same  in  all  three  cases.  C.  H.  B. 

Thio-derivatives  of  Ethyl  Carbonate.  By  P.  Klason  (Ber., 
20,  2384 — 2385). — When  ethyl  alcohol  is  treated  with  thiophosgene 
the  principal  reaction  takes  place  according  to  the  equation  EtOH  -|- 
CSCI2  =  HCl  -+-  EtCl  -I-  COS,  but  at  the  same  time  some  ethyl 
chlorothiocarbojiate,  CSCl'OEt,  is  formed.  This  is  a  colourless  oil  of 
very  irritating  odour,  and  boils  at  136°.  Ammonia  converts  it  into 
xanthogenamide.     When  sodium  ethoxide  is  substituted  for  alcohol  in 
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the  above  reaction,  tlie  action  follows  tlie  equation  OEtNa  +  CSCI2 
=  OEt-CS-ONa  +  2NaCl  +  Et^O.  With  ethyl  hydrosulphide,  thio- 
phosgene  yields  ethyl  chloroperthiocao-ionate,  CSCl'SEt.  It  is  a  yellow 
oil  of  irritating  odour  resembling  garlic.  In  a  vacuum,  it  distils  at 
100°.  Its  density  at  16°  is  1-1408.  With  sodium  thioethylate,  thio- 
phosgene  forms  ethyl pertliiocarhonate,  CS(SEt)2,  which  is  a  yellow  oil 
boiling  at  240°.  L.  T.  T. 

Acids  from  Acetone-chloroform.  By  C.  Willgeeodt  (Ber.,  20, 
2445 — 2449). — Three  acids  are  derived  from  acetone-chloroform, 
namely,  acetonic  acid,  acetonaloxyisobutyric  acid,  and  acetoxyiso- 
butyric  acid.  To  obtain  these  oxyisobutyric  acids,  acetone-chloroform 
is  heated  directly  with  water  or  aqueous  solutions  of  the  alkalis ;  for 
the  preparation  of  acetonoxyisobutyric  acid,  2  mols.  of  chloroform  and 
3  mols.  of  acetone  are  condensed  with  8  mols.  of  potash ;  and  for 
acetonoxybutyric  acid  1  mol.  acetone-chloroform  and  1  mol.  acetone 
are  required. 

Acetonaloxybutyric  acid  has  been  described  by  the  author  (Abstr., 
1883,  177),  and  more  recently  by  Engel ;  its  barium  salt  can  be  ob- 
tained in  a  crystalline  form  by  slow  evaporation  in  a  vacuum ;  the 
zinc  salt  crystallises  in  aggregates  with  1  mol.  Il20,  and  the  calcium 
salt  in  small  pyramids  with  1^  mol.  H2O. 

Acetonoxyisobutyric  acid,  C7H14O4,  crystallises  with  1  mol.  H2O  in 
the  monoclinic  system:  a:b  :c=  1-719  :  1  :  0-609;  (3  =  109°  80'. 
Observed  faces,  coPoo,  ooP,  J?oo.     When  kept,  it  slowly  effloresces. 

Y.  H.  v. 

Constituents  of  Rape-seed  Oil.  By  C.  L.  Reimer  and  W.  Will 
(Ber.,  20,  2385— 2390).— The  authors  lind  that  this  oil  contains  the 
glycerides  of  erucic,  behenic,  and  rapic  acids.  The  behenic  acid  is 
only  present  in  small  quantities.  The  oil  was  saponified,  and  the 
erucic  and  rapic  acids  separated  by  means  of  their  zinc  salts,  zinc 
erucate  being  very  sparingly  soluble  in  boiling  ether,  ziuc  rapate 
easily  so.  The  latter  salt  was  recrystallised  from  alcohol,  and  then 
melted  at  78°.  Bapic  acid,  C18H34O3,  is  an  oil.  Its  composition  seems 
to  point  to  its  being  a  hydroxyoleic  acid,  and  an  isomeride  of  ricinoleic 
acid,  but  unlike  this  acid,  it  does  not  yield  sebacylic  acid  when 
fused  with  potash.  Under  these  circumstances  it  yields  stearic  acid, 
and  a  second  crystalline  acid,  which  has  not  yet  been  isolated.  Barium, 
calcium,  magnesium,  and  silver  rapates  form  flocculent  precipitates; 
the  sodium  salt  is  soluble  in  water  and  boiling  alcohol. 

Goldschmiedt  has  shown  that  the  oil  from  black  mustard  seed  con- 
tains the  glycerides  of  erucic  and  behenic  acids  and  of  another  liquid 
acid,  and  it  is  probable  that  this  oil  is  identical  with  rape- seed  oil. 

Trierucin,  C3H5(C22H2i02)3,  was  obtained  by  heating  dierucin  (this 
vol.,  p.  233)  and  erucic  acid  together  at  300°.  It  is  crystalline,  melts 
at  31°,  and  is  soluble  in  ether  and  benzene,  sparingly  so  in  alcohol. 
When  warmed  with  nitric  acid  and  sodium  nitrite,  it  is  converted  into 
the  isomeric  tribrassidin.  L.  T.  T. 

Preparation  of  Ethyl  Cyanomalonate  and  Ethyl  Benzoyl- 
cyanacetate.     By  A.  Haller  {Gompt.  rend.,  105,  169 — 171). — Ethyl 
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cyanomalonate. — 22  grains  of  ethyl  cyanacetate  is  dissolved  in  its  own 
volnme  of  absolute  alcohol  and  mixed  with  a  solution  of  4*6  grams  of 
sodium  in  60  grams  of  absolute  alcohol,  and  about  6  grams  of  ethyl 
ehlorocarbonate.  A  rapid  action  takes  place,  and  the  liquid  is 
heated  until  it  is  no  longer  alkaline.  The  alcohol  is  then  distilled  off, 
the  residue  dissolved  in  water,  the  unaltered  ethyl  cyanacetate  is 
removed,  and  the  liquid  allowed  to  evaporate,  spontaneously.  It 
yields  slender  needles  of  the  composition  CN'*CNa(C00Et)2,  and  when 
the  aqueous  solution  of  this  compound  is  acidified  with  sulphuric  acid, 
ethyl  cyanomalonate  is  liberated  and  can  be  extracted  with  ether. 

Ethyl  henzoylcy anacetate  is  obtained  in  a  similar  manner,  1  mol. 
proportion  of  benzoic  chloride  being  used  for  each  molecular  propor- 
tion of  ethyl  cyanacetate  taken. 

The  action  of  ethyl  iodide  on  the  silver-derivative  of  ethyl  cyan- 
acetate yields  a  liquid  which  has  an  odour  of  carbylamine,  and  is  in 
all  probability  ethyl  ethylisocyanacetate.  C.  H.  B. 

Action    of  Ammonia    on    Ethyl    Bromosuccinate.     By   G. 

KOERNER  and  A.  Menozzi  (Gazzetta,  17, 171 — 176). — Although  aspara- 
gine  is  justly  regarded  as  amidosuccinamic  acid,  yet  hitherto  it  has 
not  been  obtained  from  succinic  acid  by  any  direct  method  of 
synthesis.  With  this  view,  the  authors  investigated  the  action  of 
ammonia  on  ethyl  bromosuccinate  under  various  conditions.  It  is 
found  that  both  alcoholic  and  aqueous  ammonia  in  the  cold  yield 
fumaramide  ;  if,  however,  the  mixture  is  heated  at  105 — 110°,  a  sub- 
stance isomeric  with  fumaramide  is  obtained,  which  yields  barium 
aspartate  when  heated  with  barium  hydrate.     This  compound  is  pro- 

bably   an   imide    of    aspartic    acid,    ]S"H2*CH<::^pTT  .nr)^i    ^s   when 

heated  with  aqueous  ammonia  in  a  sealed  tube  it  takes  up  a  molecule 
of  water,  and  is  thereby  converted  into  asparagine.  This  synthetical 
asparagine  resembles  the  natural  substance  in  crystallising  with 
1  mol.  H2O,  but  differs  from  it  in  being  optically  inactive.  The 
crystals  are  holohedral,  with  hemihedric  faces.  V.  H.  Y. 

Ethyl  Succinimidoacetate  and  Camphorimidoacetate.  By 
A.  Haller  and  G.  Arth  {Compt.  rend.,  105,  280 — 283). — Succinimide 
(1  mol.)  is  dissolved  in  absolute  alcohol,  and  mixed  with  sodium 
ethoxide  (1  mol.)  and  ethyl  monochloracetate  (1  mol.),  and  the  mix- 
ture heated  until  the  alkaline  reaction  disappears.  The  alcohol  is  then 
driven  off,  the  residue  allowed  to  crystallise  and  the  product  purified 
by   repeated    crystallisation  from  ether.      Ethyl   succinimidoacetate, 

CH  'CO 
<p-rT",pQ>-N*CH2'C00Et,  is  thus  obtained  in  slender  needles,  very 

soluble  in  water,  alcohol,  and  ether.  They  melt  at  66*5°,  and  remain 
superfused  at  the  ordinary  temperatui-e 

CO 

Ethyl  camphorimidoacetate,  C8Hi.i<^PQ^jS'-CH2'COOEt,  is  obtained 

in  a  similar  manner,  and  crystallises  from  alcohol  in  large  transparent 
crystals,  which  melt  at  86°,  and  are  soluble  in  ether. 

When   ethyl   succinimidoacetate   dissolved  in  absolute  alcohol   is 


1032  ABSTRACTS  OF  CHEMICAL  PAPERS. 

mixed  with  an  equivalent  quantity  of  metallic  sodium  also  dissolved 
in  alcohol,  a  gelatinous  mass  is  precipitated,  which,  after  being  dried 
in  a  vacuum,  is  very  hygroscopic,  and  dissolves  completely  in  water. 
The    percentage   of    sodium    agrees    fairly   well   with    the   formula 

"^CpTT'.pQ^N'CHNa'COOEt,  hence  it  would  seem  that  tlie  presence 

of  the  two  CO-groups  confers  acidic  functions  on  the  CHa-group, 
although,  they  are  separated  by  the  nitrogen -atom.  C.  H.  B. 

Action  of  Carbamide  on  the   Chloralcyanhydrins.     By  A. 

Pinner  and  J.  Lifschutz  (Ber.,  20,  2345 — 2351).  —  When  equal 
weights  of  chloralcyanhydrin,  CCl3'CH(0H)-CN',  and  carbamide  are 
heated  together  at  90°  and  lastly  at  liO°,  trichlorethylidenediureide, 
CCl3-CH(N'H-CO-NH2)2,  is  formed.  This  crystallises  in  white  needles, 
insoluble  in  the  usual  solvents,  and  decomposes  at  a  high  temperature 
without  previous  fusion.  Biuret  and  cyanuric  acid  are  also  formed, 
but  are  probably  secondary  products  due  to  the  action  of  the  liberated 
hydrogen  chloride  on  carbamide. 

When  butyrochloral-cyanbydrin  and  carbamide  are  heated  together 
at  100—105°,  and  finally  at  120°,  two  compounds,  CeHgClsNaOa  and 
C5H7CIN2O2,  are  formed.  The  former  crystallises  in  small  needles, 
easily  soluble  in  alcohol,  sparingly  in  water ;  when  heated  strongly,  it 
is  decomposed  without  previous  fusion.  It  is  probably  butyrochloral- 
Uuret,  CHClMe-CCl2-CH  :  (N2H2C2O2)  \  NH.  The  second  compound 
is  chlorocrotonylcarh amide,  CHMe  '.  CC1*C0']N'H*C0*NH2.  It  appears 
to  be  dimorphic,  crystallising  sometimes  in  rhombic  plates,  melting 
at  224 — 225°,  easily  soluble  in  alcohol,  sparingly  in  water,  and 
sometimes  in  flat  prisms  easily  soluble  in  water ;  the  latter 
melt  at  194",  but  the  re-solidified  mass  when  again  heated  melts 
at  209°.  When  heated  above  224°,  both  modifications  of  this  carb- 
amide evolve   hydrochloric   acid  and   yield  etliylidenemetajpyrazolone, 

PO'N^IT 
CHMe  '.  C5<C-f^rT.r«Q^'      This    substance    crystallises    in   pale    grey 

needles  easily  soluble  in  boiling  water.  When  strongly  heated  it 
decomposes  without  previous  fusion. 

Besides  these  compounds,  a  small  quantity  of  an  easily  soluble  sub- 
stance crystallising  in  rhombic  prisms  was  formed.  This  has  not  yet 
been  obtained  in  a  pure  state.  L.  T.  T. 

Behaviour  of  Furfuraldehyde  in  the  Animal  Organism.  By 
M.  Jaffb  and  R.  Cohn  {Ber.,  20,  2311— 2317).— Furfuraldehyde  was 
given  to  dogs  in  daily  amounts  of  5  to  6  grams  without  producing 
any  appearance  of  poisoning.  In  the  case  of  rabbits,  the  action  was 
much  more  marked.  In  the  urine  of  the  animals  experimented  on, 
the  following  compounds  were  found  : — Pyromucic  acid,  pyromykuric 
acid,  and  a  glycocine  compound  of  f  arfuracrylic  acid. 

Pyromykuric  acid  {glycocine  pyromucate),  €7117X04,  separates  from 
the  ethereal  extract  of  the  urine  in  crystalline  crusts  ;  it  crystallises 
from  water  in  colourless,  transparent  prisms,  resembling  hippuric  acid, 
and  melts  at  165°.  The  barium  salt,  (C7H6N04)2Ba  +  1^H20,  is  pre- 
cipitated by  alcohol  from  its  concentrated  aqueous  solution  in  plates 
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of  a  silvery  lustre  ;  when  boiled  with  baryta- water,  it  is  decomposed 
quantitatively  into  pyromucic  acid  and  glycocine. 

Pyromyhuric  acid  carbamide^  C7H7N04'CO(NH2)2,  occurs  in  large 
quantities  in  the  urine  of  dogs  fed  with  meat.  It  crystallises  from 
benzene  in  groups  of  colourless  needles  melting  at  120°  ;  it  is  very 
readily  soluble  in  water  and  alcohol,  sparingly  in  ether.  When  heated 
with  barium  carbonate,  it  decomposes  into  pyromykuric  acid  and  urea. 

Furfuracryluric  acid  (furfuracryl-glycocine),  C3H9N04,  is  obtained 
in  largest  amount  when  dogs  are  fed  with  bread,  and  the  furfuralde- 
hyde  applied  (m  7  per  cent,  solution)  subcataneously.  It  forms 
colourless  needles  melting  at  218 — 215°,  very  sparingly  soluble  in 
water,  rather  readily  soluble  in  alcohol.  The  silver  salt  forms  colour- 
less, microscopic  needles.  When  boiled  for  six  to  eight  hours  with 
strong  baryta-water,  glycocine  and  furfuracrylic  acid  are  formed. 
The  latter  melts  at  140°  (not  135°).  N.  H.  M. 

Isomeride  of  Benzene.  By  G.  Geiner  (Oompt.  rend.,  105, 
283). — Cuprous  acetylide  is  mixed  with  an  alkaline  solution  of  potas- 
sium ferricyanide  and  the  mixture  is  distilled.  A  solid  compound 
passes  over  with  the  water,  and  is  separated,  dried,  and  redistilled. 
It  melts  at  64°,  and  boils  at  129—130° ;  vapour-density  2-81.  The 
formula  of  the  compound  is  CeHg,  and  it  is  an  isomeride  of  benzene. 
It  behaves  as  an  unsaturated  compound,  and  in  presence  of  carbon 
bisulphide  combines  with  four  atoms  of  bromine,  forming  a  crystalline 
compound  which  melts  at  44°.  It  does  not  react  with  ammonio- 
cuprous  chloride,  and  therefore  is  not  acetylenic  in  character. 

C.  H.  B. 

Action  of  Cyanuric  Chloride  and  Chlorocyanuric  Diamide 
on  Phenols  of  the  Higher  Series.  By  U.  Otto  {Ber.,  20,  2236— 
2240). — Triparanitrophenyl  cyanurate,  (C6H4*N02)3C3N303,  is  obtained 
by  adding  1  gram  of  phenyl  cyanurate  in  very  small  quantities  to 
8  c.c.  of  well-cooled  fuming  nitric  acid.  Water  is  gradually  added, 
and  the  yellowish-white  flakes  which  separate  crystallised  from 
glacial  acetic  acid.  It  forms  pale-yellow  plates  melting  at  194°.  The 
yield  is  almost  quantitative.  When  heated  with  hydrochloric  acid  for 
several  hours,  it  is  converted  into  cyanuric  acid  and  paranitro phenol. 

Triorthocresyl  cyanurate,  (C6H4Me)3C3N303,  is  prepared  by  adding 
sodium  to  an  excess  of  fused  orthocresol,  and  then  the  calculated 
amount  of  cyanuric  chloride.  The  product  is  warmed  several  times 
with  dilute  aqueous  soda  and  washed  with  water.  It  crystallises  in 
long,  pale-yellow  needles,  melting  at  152°,  insoluble  in  water,  spar- 
ingly soluble  in  alcohol,  readily  in  ether  and  glacial  acetic  acid.  The 
meta-derivative  resembles  the  ortho-compound ;  it  crystallises  from 
glacial  acetic  acid  in  almost  white,  microscopic  needles  which  melt  at 
225°.  It  is  very  sparingly  soluble  in  ether  and  alcohol.  The  para- 
compound  crystallises  from  a  mixture  of  alcohol  and  glacial  acetic  acid 
in  white,  matted  needles  of  a  silky  lustre;  it  melts  at  207°  and 
dissolves  sparingly  in  alcohol  and  ether. 

Trieugenyl  cyanurate,  (C3H6-C6H3*OH)3C3N303,  is  obtained  by  the 
action  of  cyanuric  chloride  (1  mol.)  on  the  sodium  salt  of  eugenol 
(3  mols.)  in  presence  of  an  excess  of  the  phenol  as  a  yellow,  oily  sub- 
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stance  which  solidifies  when  kept.  It  crystallises  in  pale-yellovr, 
microscopic  plates,  insoluble  in  cold  water,  sparingly  soluble  in  ether 
and  alcohol,  readily  in  glacial  acetic  acid.     It  melts  at  122°. 

Trithymyl  cyanurate,  (C6H3MePr)3C3N303,  resembles  trieugenyl 
cyannrate.  It  separates  from  alcohol  as  a  pale-yellow,  crystalline 
powder  melting  at  151°.  It  dissolves  readily  in  alcohol  and  glacial 
acetic  acid,  sparingly  in  water. 

x-Trinaphihyl  cyanurate,  (CioIl7);,C3N'303,  is  a  greenish-yellow  powder, 
sparingly  soluble  in  hot  water,  alcohol,  and  ether,  more  soluble  in 
glacial  acetic  acid,  benzene,  and  chloroform ;  it  separates  from  its 
solutions  in  flakes  which  have  no  constant  melting  point,  but  decom- 
pose between  160°  and  225°. 

/S-Trinaphthyl  cyanurate  is  a  sparingly  soluble,  light  grey  powder 
which  decomposes  at  220°. 

An  excess  of  sodium  phenoxide  reacts  with  chlorocyanuric  diamide 
in  presence  of  phenol,  with  formation  of  phenyl  cyanurate.  When 
sodium  phenoxide  and  the  diamide  are  employed  in  molecular  pro- 
portions phenylammeline,  C3N'3(NH2)2(OPh),  is  obtained.  This  forms 
an  almost  white  crystalline  powder  melting  at  245°;  it  is  sparingly 
soluble  in  ether  and  alcohol,  more  soluble  in  dilute  alcohol.  When 
boiled  with  potash  (2  mols.),  it  is  converted  into  ammelide. 

The  cresols  react  with  chlorocyanuric  diamide,  yielding  cresyl- 
ammdines,  CioHnONg;  the  or tho- compound  is  a  white,  crystalline  sub- 
stance which  melts  at  225"*.  N.  H.  M. 

Nitrochlorotoluenes  and  Chlorotoluidines.  By  M.  Honig  (Ber., 
20,  2417 — 2420). — By  the  nitration  of  orthochlorotoluene,  besides 
metanitro-orthochlorotoluene  (Abstr.,  1886,  1022)  a  second  nitro- 
derivative  is  formed  which,  when  reduced  with  zinc  and  hydrochloric 
acid,  yields  a  liquid  chlorotoluidine.  The  latter  forms  a  chloraceto- 
toluide  which  crystallises  in  needles  and  melts  at  136°.  After  purifica- 
tion by  conversion  into  this  toluide,  the  chlorotoluidine  was  digested 
with  alcoholic  soda  and  zinc-dust,  when  orthotoluidine  was  obtained. 
The  original  nitro-derivative  must  therefore  be  orthonitro-orthochloro- 
toluene,  NO^-CeHaMeCl  [Me  :  CI  :  NO2  =  1  :  2  :  5]. 

Metanitrometachlorotoluene,  CeHgMeCl-NOaCMe  :  CI :  NO2  =1:3:5], 
was  prepared  by  removing  the  amido-group  from  metadinitropara- 
toluidine  by  Staedel's  reaction,  reducing  the  metadinitrotoluene  thus 
obtained  by  means  of  ammonium  sulphide  to  metanitrometatoluidine, 
and  then,  by  means  of  Sandmeyer's  reaction,  displacing  the  amido- 
group  in  the  latter  compound  by  chlorine.  It  crystallises  in  yellow 
needles  soluble  in  alcohol,  distils  in  a  current  of  steam,  and  melts  at 
65°.  Metaclilorometatoluidlne  is  a  basic  oil  and  boils  at  242°  under 
730  mm.  pressure.  Its  hydrochloride  and  nitrate  are  crystalline  ;  its 
aceto-derivative  is  soluble  in  boiling  water,  crystallises  in  needles,  and 
melts  a,t  146°. 

By  the  nitration  of  parachlorotoluene  with  fuming  nitric  acid, 
besides  the  two  mononitro -derivatives,  orihoynetadinitrochlorotoluene^ 
C6H3ClMe(N02)2  [Me  :  NO2  :  NO2  :  CI  =  1  :  2  :  3  :  4],  melting  at  76°, 
is  formed.  The  corresponding  diamine  hydrochloride  gives  no  quinone 
with  oxidising  agents,  nor  colour  reaction  with  nitrous  acid  and  diazo- 
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benzene,  but  with  benzaldebyde  hydrogen  chloride  is  evolved,  showing 
the  correctness  of  the  above  formula.  This  compound  is  soluble  in 
alkalis.  When  orthonitroparachloro toluene  is  treated  with  fuming 
nitric  and  sulphuric  acids,  it  yields  the  compound  C6H2MeCl(N02)2 
[Me  :  NOa  :  CI  :  NO2  =1:2:4:6],  melting  at  101".  Metanitropara- 
chlorotoluene  with  fuming  nitric  acid  yields  C6H2MeCl(iSr02)2 
[Me :  NO2:  CI  :  NO2  =  1  :  3  :  4  :  5],  which  melts  at  48°. 

L.  T.  T. 

Orthocyanotoluene.  By  S.  Gabriel  and  R.  Otto  (Ber.,  20, 
2222— 2224^).— Orthocyanohenzyl  chloride,  CN-C6H4-CH2C1,  is  prepared 
by  passing  dry  chlorine  into  100  grams  of  almost  boiling  orthocyano- 
tolaene  until  there  is  an  increase  in  the  weight  of  about  30  grams ; 
if  the  product  is  left  over  night  in  a  dish,  in  the  morning  it  will  have 
solidified  to  a  mass  of  crystals  of  a  vitreous  lustre.  The  adhering  liquid 
is  removed  by  suction,  and  the  crystals  washed  with  cold  alcohol. 
It  dissolves  in  hot  water,  more  readily  in  hot  alcohol,  melts  at  60 — 61* 5°, 
and  boils  at  252°  under  758*5  mm.  pressure;  the  vapour  is  extremely 
irritating  to  the  eyes  and  nose.  The  crystals  are  monoclinic ;  a  :  h  :  c 
=  07775  :  1  :0-2989;  /3  =  60°2'. 

Orthocyanohenzyl  cyanide,  O^'CeRi'Ci^z'Ol^,  is  obtained  by  adding 
30  grams  of  the  chloride  to  a  solution  of  15  grams  of  potassium 
cyanide  (96 — 98  per  cent.)  in  60  c.c.  of  water  and  300  c.c.  of  alcohol, 
and  heating  the  whole  for  45  minutes  in  a  reflux  apparatus.  Two- 
thirds  of  the  alcohol  is  then  distilled  off,  and  the  residue  poured  into 
500  c.c.  of  water.  The  crystals  so  obtained  are  freed  from  adhering 
liquid  by  suction,  washed  and  dried.  It  crystallises  from  alcohol  in 
colourless  plates  which  melt  at  81°  and  dissolve  readily  in  the  usual 
solvents.  N.  H.  M. 

Oxidation  of  the  Homologues  of  Phenol.  By  B.  Hetmann  and 
W.  KoENiGS  (Ber.,  20,  2390— 2897).— The  authors  have  now  extended 
their  experiments  on  this  subject  (see  Abstr.,  1886,  542,  and  this 
vol.,  p.  241)  to  dihydric  phenols. 

When  thymoquinol  tetrapotassium  diphosphate,  K4(CioHi2)P208, 
was  oxidised  by  means  of  potassium  permanganate,  paradihydroxy- 
terephthalic  acid  (Baeyer,  Abstr.,  1886,  445)  was  obtained.  The 
yield  was  very  small,  but  the  same  acid  was  obtained  with  a  better  yield 
by  the  oxidation  of  paraxyloquinol  tetrapotassium  diphosphate, 
K4(C8H8)P208,  which  contains  no  large  side-chain  detrimental  to  ready 
oxidation.  Paraxyloquinone  is  best  prepared  by  dissolving  100  gi^ams 
of  commercial  pseudocumidine,  C6H2Me3*NH2,  in  two  litres  of  water 
containing  800  grams  of  strong  sulphuric  acid,  and  treating  this  solu- 
tion with  excess  of  manganic  peroxide.  The  reduction  to  paraxylo- 
quinol, CGH2Me2(OH)2,  is  best  carried  out  by  means  of  zinc-dust  and 
acetic  acid. 

In  their  last  communication  on  this  subject,  the  authors  described 
an  acid  isomeric  with  parapropenylsalicylic  acid.  Several  salts  of 
this  acid  are  now  described,  but  its  constitution  has  not  yet  been 
determined.  L.  T.  T. 
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Constitution  of  Chlor-  and  Brom-anilic  Acid.  By  A.  Hantzsch 
andK.  ScHNiTER  (Ber.,  20,  2279—2282;  compare  this  vol.,  p.  719).— 
When  nieta-  and  para-dichloroquinone  are  brominated,  they  yield  the 
same  dichlorodibromoquinone  [O2  :  CI2  :  Bra  =  1:4:2:6:  3:5]. 
When  the  quinone  is  reduced  by  means  of  hydroxylamine,  a  quinol  is 
formed,  melting  at  233'5 — 234°.  The  acetyl -derivative  melts  at  268 — 
270°.     (Compare  also  Levy,  Abstr.,  1885,  1210.)  N.  H.  M. 

Preparation  of  Quinones :  Halogen-derivatives  of  Toluqui- 
none.  By  K.  Schniter  (Ber.,  20,  2282— 2288).— Toluqninone  is 
prepared  in  the  following  manner : — 20  grams  of  orthotoluidine  is 
dissolved  in  600  c.c.  of  water  and  160  grams  of  sulphuric  acid,  the  solu- 
tion cooled  to  10 — 15°,  and  treated  for  an  hour  with  20  grams  of  very 
finely  powdered  potassium  dichromate.  The  whole  is  left  over  night 
and  is  then  treated  with  33  grams  of  potassium  dichromate.  The 
product  is  extracted  with  ether,  the  extract  dried  and  the  ether  dis- 
tilled off.  The  almost  pure  and  dry  quinone  so  obtained  weighs  about 
19  grams.  In  a  similar  manner  19  grams  of  quinone  was  obtained 
from  20  grams  of  aniline. 

Chlorotoluquinol,  C6H2MeCl(OH)o,  is  formed  when  finely  powdered 
toluquinone  is  kept  in  contact  with  strong  hydrochloric  acid  for  12  to 
24  hours.  The  product  is  crystallised  first  from  light  petroleum,  and 
then  ^rom  water  in  presence  of  sulphurous  acid.  It  separates  in  needles 
or  plates  which  melt  at  175°  with  decomposition;  it  dissolves  sparingly 
in  light  petroleum,  readily  in  ether,  chloroform,  and  in  hot  water,  and 
becomes  oxidised  when  exposed  to  air. 

Bromotoluquinol,  C6H2MeBr(OH;2,  is  prepared  in  a  manner  similar 
to  the  chloro- derivative.  It  crystallises  from  water  in  lustrous  plates 
melting  at  160°. 

Chloro  toluquinone,  C6H2MeC102,  is  obtained  by  distilling  the  quinol 
with  a  solution  of  ferric  chloride,  or  by  oxidising  it  with  chromic 
mixture.  The  product  contains  higher  substituted  quinones  which 
could  not  be  removed ;  it  melts  constantly  at  105°,  dissolves  readily 
in  ether,  chloroform,  and  alcohol,  sparingly  in  hot  water.  Thebromo- 
derivative  crystallises  from  alcohol  in  broad,  yellow  crystals,  melting  at 
105°  ;  it  could  not  be  obtained  pure. 

ChloTohromotoluquinol,  C6HMeClBr(OH)2,  is  formed  by  the  union  of 
chlorotoluquinone  and  hydrogen  bromide.  It  is  soluble  in  benzene 
and  chloroform,  and  dissolves  very  readily  in  ether  and  alcohol, 
crystallising  from  the  latter  solvent  with  I  mol.  H2O.  It  dissolves 
slowly  in  water  and  in  light  petroleum.  The  anhydrous  compound 
melts  at  123°. 

Brumochlorotoluqmnol,  C6MeBrCl(OH)2  +  H2O,  is  prepared  by  the 
action  of  hydrogen  chloride  on  bromotoluquinone.  It  crystallises  from 
hot  water  in  stellate  groups  of  needles  melting  at  120 — 121**.  Unlike 
its  isomeride,  it  retains  its  water  of  crystallisation  when  kept  over 
sulphuric  acid. 

Ghlorohromotoluquinone,  CeKMeClBrOo,  obtained  by  oxidising 
chlorobromotoluquinol,  crystallises  from  alcohol  in  needles  melting  at 
109 — 111° ;  it  dissolves  very  readily  in  ether,  benzene,  and  chloroform, 
but  is  scarcely  soluble  in  water. 
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Bromoclilorotoluquino7ie,  C6HMeBrCl02,  prepared  from  broraocliloro- 
toluquinol,  crystallises  from  alcohol  in  lustrous,  yellow  needles  which 
melt  at  150". 

Monochlorotoluquinone  reacts  with  hydrogen  chloride  with  forma- 
tion of  dichlorotoluquinol  melting  at  120 — 121°  (Claus  and  Schweitzer, 
Abstr.,  1886,  614).  The  reaction  is  accompanied  with  considerable 
rise  of  temperature.  N.  H.  M. 

Formation  of  Primary  Amines  from  the  Corresponding 
Halogen- derivatives.  By  S.  Gabriel  (Ber.,  20,  2224—2236).— 
EthylenecUphthalimide,  CsHiOz !  N-CH./CH-N  i  CgHiOa,  is  prepared  by 
heating  potassium  phthalimide  (10  grams)  with  ethylene  bromide 
(12  grams)  for  two  hours  at  200°,  and  boihng  the  product  with  water 
containing  a  little  caustic  soda.  The  insoluble,  oily  substance  thus 
obtained  solidifies  on  cooling,  and  is  boiled  with  50  c.c.  of  alcohol. 
When  cold,  the  ethylenediphthalimide  is  collected  and  crystallised 
from  glacial  acetic  acid,  from  which  it  separates  in  long,  lustrous 
needles  melting  at  232°.  The  chief  product  of  the  reaction  is  brom- 
ethtflphthalimide,  CgHiOg !  N-OaHiBr,  which  crystallises  from  water, 
in  which  it  is  very  sparingly  soluble,  in  long  needles  melting  at  82 — • 
83'5°.  When  ethylenediphthalimide  is  heated  with  3  parts  of  fuming 
hydrochloric  acid  at  200°,  it  is  converted  into  ethylenediamine  and 
phthalic  acid. 

Benzyl  phthalimide,  C8H4O2 !  N-CHaPh,  is  obtained  by  heating  potas- 
sium phthalimide  (3  parts)  and  benzoic  chloride  (2  parts)  for  two  hours 
at  170  to  180'';  it  crystallises  from  alcohol  in  long  needles  melting 
at  115 — 116°.  When  heated  with  fuming  hydrochloric  acid  at  200°, 
it  is  decomposed  into  benzylamine  and  phthalic  acid. 

Ortlionitrohenzylphtlialimide,  CgHiOjl  N"'CH2'C6H4-N'02,  is  prepared 
by  rubbing  37  grams  of  potassium  phthalimide  with  31*5  grams  of 
orthonitrobenzoic  chloride,  shaking  the  mixture  loosely  into  a  glass,  and 
heating  it  for  half  an  hour  in  a  water-bath ;  the  temperature  is  then 
slowly  raised  (during  two  hours)  to  150°  in  an  oil-bath.  The  product 
is  treated  with  water  containing  soda,  heated  in  a  water- bath,  filtered, 
and  extracted  with  boiling  alcohol.  It  crystallises  in  lustrous,  well- 
formed  prisms,  which  melt  at  217'5 — 219°  ;  it  dissolves  sparingly  in 
boiling  glacial  ao«  tic  acid,  less  so  in  hot  alcohol. 

Orthointrohenzylamine,  NH2-CH2'C6H4-]S'02,  is  obtained  by  heating 
the  above  imide  with  fuming  hydrochloric  acid  (4  parts)  at  190°  to 
200°.  It  is  an  oily  substance,  readily  soluble  in  water ;  when  exposed 
to  air,  it  absorbs  carbonic  anhydride  and  becomes  solid.  The  hydro- 
chloride crystallises  in  lustrous  needles  an  inch  long,  readily  soluble 
in  water;  the  platinochloride,  (C7H8N202)2,H2PtCl6  +  2HoO,  crys- 
tallises  in  amber- coloured  prisms.  The  acetyl-derivative  crystallises 
in  colourless  needles  melting  at  97 — 99°. 

Ortha7nidoherizylamine,^H.2'C(>^i'CH.2'^^2,  prepared  by  reducing  the 
nitro-compound  with  tin  and  hydrochloric  acid,  forms  a  crystalline 
mass,  which  dissolves  readily  in  water  and  distils  slowly  with  steam. 
The  primary  hydrochloride,  C7HioN2,HCl,  and  the  secondary  hydro- 
chloride, both  crystallise  in  colourless  needles;  the  picrate  forms 
lemon-coloured   needles.       The   diacetyl-compound   crystallises    from 
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benzene  in  needles  melting  at  136 — 137° ;  it  is  readily  soluble  in 
warm  water,  sparingly  in  ether. 

OrtJiocyanohenzylphthalimide^  O8H4O2  '.  N'CH2*C6H4"CN,  is  pre- 
pared by  slowly  heating  an  intimate  mixture  of  ortbocyanobenzoic 
chloride  (7  parts)  and  potassium  phthalimide  (9  parts)  from  100°  up 
to  120°  for  half  an  hour.  The  product  is  extracted  with  boiling 
water,  and  the  undissolved  portion  dissolved  in  boiling  glacial  acetic 
acid,  from  which  it  separates  in  long  prisms  melting  at  181 — 182°. 

OrthocyanobeiizylamiJie,  C]S'*C6H4'CH2-NH2,  is  formed  when  the 
above  pbthalimide  compound  is  digested  with  fuming  hydrochloric 
acid.  It  is  a  colourless  oil,  which  crystallises  when  rubbed,  and  dis- 
solves readily  in  water.  The  hydrochloride  (with  1  mol.  HoO)  crystal- 
lises in  lustrous  needles ;  the  picrate  is  obtained  as  a  sparingly  soluble, 
yellow,  crystalline  precipitate.  When  the  acid  solution  of  the  hydro- 
chloride is  treated  with  sodium  nitrite,  nitrosophthalimidine  is 
formed. 

Orthochloromethylhenz amide,  CH2C1-C6H4"C0NH2,  is  obtained  by 
heating  a  solution  of  orthocyanobenzoic  chloride  in  strong  sulphuric 
acid  at  80°  to  90° ;  the  product  is  poured  into  water  and  filtered  ;  the 
crystals  are  then  washed  and  dried  over  sulphuric  acid.  It  is  inso- 
luble in  cold  water,  and  is  decomposed  by  boiling  with  water  or 
alcohol  with  formation  of  phthalide  and  ammonium  chloride.  When 
slowly  heated  until  a  temperature  of  150°  to  160°  is  reached,  dissolved 
in  warm  water  and  treated  with  potash,  pseudopMhalimidwe,  CsHvNO, 
is  obtained  as  a  brownish  oil,  having  a  peculiar  odour.  The  picrate 
forms  a  sparingly  soluble,  yellow,  crystalline  powder;  the  platino- 
chloride  crystallises  in  orange-coloured,  flat  needles  (with  2  mols.  H2O). 
When  distilled,  the  base  decomposes  with  evolution  of  ammonia ;  and 
if  boiled  with  a  mixture  of  phosphorus  oxychloride  and  pentachloride, 
orthochlorobenzoic  cyanide  is  formed.  N.  H.  M. 

Action  of  Dilute  Nitric  Acid  on  Substituted  Amido-com- 
pounds.  By  L.  M.  Norton  and  W.  D.  Livermore  {Ber.,  50,  2268 — 
2274). — Trinitro'niethylparatoluidme  is  prepared  by  boiling  acetyl- 
methylparatoluidine  for  2  to  3  hours  with  5  per  cent,  nitric  acid,  or 
for  1  to  2  hours  with  10  per  cent,  nitric  acid.  It  is  crystallised  several 
times  from  alcohol;  it  melts  at  129 — 130°.  When  boiled  with  4  per 
cent,  aqueous  potash,  it  is  converted  into  Martins'  dinitrocresol  {Ber.,  2, 
207),  melting  at  82 — 83°.  The  constitution  of  the  trinitro-compound 
is  therefore  probably  [Me  :  NO2 :  NMe(N02)  :  NO2  =  1  :  3  :  4  :  5]  ;  the 
compound  is  possibly  identical  with  that  obtained  by  van  Romburgh 
{Uec.  Trav.  G/iim.,  1884,  392),  by  the  action  of  nitric  acid  ondimethyl- 
paratoluidine.  It  is  also  obtained  by  the  action  of  dilute  nitric  acid  on 
acetylmethylpropionylparatoluide. 

Dinitromethylaniline  (m.  p.  174*5°)  is  formed  when  methylform- 
anilide  is  boiled  with  12|  per  cent,  nitric  acid  for  30  minutes. 
MethylforTnamlide  is  prepared  by  heating  sodium  formanilide  with 
methyl  iodide  ;  it  melts  at  12'5°  and  boils  at  250°. 

Methyloxanilide  is  prepared  by  adding  a  concentrated  alcoholic 
solution  of  oxalic  acid  to  methylaniline  mixed  with  a  little  alcohol ; 
the  precipitate  is  separated  and  heated  at  160 — 180°  until  no  more 
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gas  is  evolved.  It  is  liquid  and  boils  at  249 — 251°.  When  boiled 
with  nitric  acid,  it  is  converted  into  dinitromethylaniline,  melting  at 
176 — 177°.  This,  when  boiled  with  aqueous  potash,  is  converted  into 
dinitrophenol  [1 :  2  :4].     (Compare  also  Abstr.,  1885,  1213.) 

N.  H.  M. 

Phenyl-derivatives  of  Ethane.  By  K.  Heumann  and  J.  Wier- 
NiK  (Ber.,  20,  2421— 2427).— When  glycol  is  heated  with  dimethyl- 
aniline  and  zinc  chloride  for  some  days  at  100 — 120°,  dimethamido- 
phenylethane,  CeHiEt-lN'Mea  [Et  :  NMca  =  1:4],  is  formed  together 
with  small  quantities  of  hexamethylparaleucaniline.  The  former 
crystallises  in  greyish-blue  scales  or  prisms,  easily  soluble  in  alcohol 
and  ether,  and  melting  at  89°.  It  is  soluble  in  acids,  but  its  salts 
crystallise  with  difficulty.  Nitrous  acid  yields  nitrosomethamido- 
plienylethane,  CeHiBt-NMe-KO,  which  crystallises  in  needles  and 
melts  at  162°.  When  reduced  with  acetic  acid  and  zinc,  the  nitros- 
amine  yielded  an  oil  boiling  at  about  260°,  probably  a  hydrazine  base, 
CeHiEt-NMe-NHa,  which  gave  an  acefyZ-derivative  melting  at  68°. 

Monochlorethylene  chloride  and  dimethylaniline,  under  like  con- 
ditions, yield  dichlorethylene,  hexamethyltnamidotriphenylethane, 
NMe2'C6H4*CH2'CH(C6H4'NMe2)2,  and  another  crystalline  compound 
melting  at  84°,  the  constitution  of  which  has  not  yet  been  determined. 
The  former  compound  is  easily  soluble  in  ether,  benzene,  and  acetic 
acid,  sparingly  in  alcohol,  and  insoluble  in  water.  With  many 
oxidising  agents,  it  gives  greenish  colouring  matters. 

Carbon  hexachloride,  dimethylaniline,  and  zinc  chloride  when  heated 
together  yield  perchlorethylene  and  tetramethyldiamidodiphenyl- 
methane ;  the  latter  is  also  formed  when  perchlorethylene  is  substi- 
tuted for  carbon  hexachloride  in  this  reaction.  L.  T.  T. 

Cumylamine.  By  H.  Goldschmidt  and  A.  Gessnek  {Ber.,  20, 
2413 — 2416). — Cumylamine  was  prepared  by  the  reduction  of  cumin- 
aldoxime  with  sodium  amalgam.  It  is  a  colourless,  limpid  liquid 
boiling  at  225 — 227°  under  724  mm.  pressure,  and  not  at  280°,  as 
usually  stated.  Acetocumylamine,  C3H7*C6ll4-CH2*NHAc,  forms  mica- 
ceous scales  soluble  in  alcohol,  ether,  and  benzene,  sparingly  in  boiling 
water  :  it  melts  at  65°. 

CumyltMocarhamide,  CaHv'CeHi'CHz'NH'CS'NHj,  prepared  from 
cumylamine  hydrochloride  and  potassium  thiocyanate,  forms  colour- 
less scales  melting  at  110°.  It  is  easily  soluble  in  benzene  and  in  cold 
water.  Bhenijlcumylthiocarb  amide,  CaHv-CeH^-CHz-NH-CS'NHPh, 
from  cumylamine  and  phenyl  thiocyanate,  forms  microscopic  plates 
soluble  in  alcohol,  benzene,  and  boiling  water,  and  melting  at  106°. 

L.  T.  T. 

Orthamidophenyl  Mercaptan  and  its  Derivatives.  By  A.  W. 
HoFMANN  {Ber.,  20,  2251 — 2265). — Wlien  a  small  quantity  of  phenyl 
mercaptan  is  dissolved  in  a  strong  alcoholic  solution  of  cyanogen,  the 
liquid  becomes  coloured,  and  after  10  to  15  minutes  a  separation 
of  almost  colourless,  lustrous  needles  takes  place,  and  in  an  hour 
the   reaction  is  finished.     Analyses  show  that  the  new  compound  is 

4  a  2 
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formed  by  simple  addition  of  the  elements  of  cyanogen  ;  it  probably 

has  the  constitution  C6H4<g>C-C(NH)-NH2.    It  melts  at  150°,  with 

evolution  of  gas,  and  dissolves  in  benzene,  ether,  and  alcohol.     The 

aurochloride^  C8H7N3S,HAuCl4,   crystallising  in   slender  needles,  and 

the  platinochloride,  CsHvNgSjH.PtCle,  were  prepared. 

N 
Monophenylamidine,  C6H4<^^^C*C(lS'H)*NHPh,  is  formed  together 

with  the  diphenyl- derivative  when  the  amidine  is  heated  with  aniline. 
The  reaction  is  accompanied  by  an  evolution  of  ammonia,  and  after- 
wards of  hydrogen  cyanide.  The  product  is  steam- distilled  to  remove 
the  excess  of  aniline ;  the  monophenylamidine  remains  as  a  yellow  oil 
which  solidifies  on  cooling,  whilst  the  diphenyl  compound  is  contained 
in  the  aqueous  solution.  Monophenylamidine  crystallises  in  pale- 
yellow  plates  which  melt  at  118°  and  dissolve  in  alcohol  and  ether. 
The  hydrochloride  forms  long  needles  ;  the  plafinochloride  separates 
from  its  solution  in  small,  concentrically- grouped  needles  ;  the  auro- 
chloride  crystallises  in  bright-yellow,  rhombic  plates. 

Diphenylamidine,  C7H4N'S'C(NPh)*NHPh,  separates  in  part  from 
the  aqueous  solution  on  cooling;  the  rest  is  extracted  with  ether.  It 
crystallises  from  water  in  white  plates  of  a  silvery  lustre  which  melt 
at  129^  ;  it  dissolves  readily  in  alcohol  and  ether.  The  plafinochloride, 
C2oHi5N3S,H2PtCl6,  crystallises  in  dark-yellow  plates  ;  the  aurocJdoride, 
C2oHi5N3(HAuCl4)2,  forms  gold-coloured,  hair-like  needles.  Both  salts 
are  sparingly  soluble. 

When  the  amidine,  dissolved  in  alcohol,  is  warmed  with  a  few  drops 

of  mercaptan,  ammonia  is  evolved  and  crystals  of  the  oxalyl-compound, 

Ci4H8N2S2    (Ber.,    13,    1228),    separate.      Alcoholic    potash    solution 

decomposes  the  amidine  with  evolution  of  ammonia  and  formation  of 

N 
the  potassium  salt  of  an  acid,  C6H4<[^^C*COOH.      The  free   acid 

crystallises  in  groups  of  needles  readily  soluble  in  alcohol,  less  soluble 
in  water  and  in  hydrochloric  acid.  It  melts  at  108°,  with  evolution  of 
carbonic  anhydride.     When  the  aqueous  solution  is  boiled,  the  acid 

decomposes   into   the   methenyl  base,   C6H4<[q^CH,   and   carbonic 

anhydride. 

The  preparation  of  amidophenyl  mercaptan  is  described  in  detail. 

The  vapour  of  amidophenyl  mercaptan  or  its  solution  is  a  powerful 
irritant,  causing  blisters  when  in  contact  with  the  skin  ;  all  its  deriva- 
tives appear  to  have  this  property. 

When  the  aqueous  solution  of  the  amyl  iodide  of  the  methenyl  base, 
C7II5N  S,  is  treated  with  ammonia,  no  dye  is  formed ;  the  same  result 
is  obtained  with  the  ethenyl  base.  When  both  solutions  are  mixed 
and  then  boiled,  a  dark-red,  resinous  mass  is  obtained  which  yields 
splendid,  well-formed  plates  of  a  green  metallic  lustre,  violet-red  in 
transmitted  light ;  analyses  of  it  point  to  the  formula  C25H3i]S'2S2l.  It 
dissolves  in  alcohol  yielding  a  deep-red  solution  which  is  decolorised  by 
acids ;  the  colour  returns  on  the  addition  of  alcohol  or  water.  In  a 
similar  manner,  dyes  can  be  prepared  from  the  corresponding  naphthyl 
base  (this  vol.,  p.  839),  and  from  a  mixture  of  the  phenyl  and  naphthyl 
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bases.  Experiments  with  the  amyl  iodides  of  quinoline  bases  and 
with  those  of  mercaptan-derivatives  also  gave  dyes;  these  could  not 
be  obtained  in  a  crystalline  form.  N.  H.  M. 

Anisamine.  By  H.  Gtoldschmidt  and  'N.  Polonowska  {Ber.,  20, 
2407— 2413).— Anisamine,  OMe-CeHrCH^-NHa,  is  easily  obtained  by 
the  reduction  of  anisaldoxime  by  sodium  amalgam.  The  free  base  is 
a  colourless  oil,  soluble  in  water,  and  boils  at  234 — 235°.  When 
exposed  to  the  air,  it  absorbs  carbonic  anhydride  and  forms  white 
needles  melting  at  110°.  This  substance,  which  is  probably  anisyl- 
amine  anisylcarbamate,  is  what  Cannizzaro  described  (Annalen,  117, 
240)  as  the  free  base.  The  hydrochloride,  CsHnNOjHCl,  yields  trans- 
parent prisms  melting  at  231°,  the  mercurochloride,  CgHnNOjHHgCla 
+  H2O,  in  silvery  scales  which  lose  water  at  130°  and  melt  with 
decomposition  at  200°. 

Acetanisamine  (a7iisylacetamide),  OMe*C6H4'CH2*NH*C2H30,  crys- 
tallises in  needles  melting  at  96" ;   anisylcarb amide, 

OMe-C6H4-CH2-NH-CO-NH2, 

in  long  thin  needles  melting  at  167° ;   anisylthiocarhamide, 

OMe-C6H4-CH2-:N^H-CS-NH2, 

in  transparent  needles  melting  at  95°.     Dianisylthiocarhamide, 

CS(NH-CH2-C6H,-OMe)2, 

is  formed  by  mixing  together  anisamine  and  carbon  bisulphide,  and 
boiling  the  resulting  product  with  alcohol  as  long  as  hydrogen  sulphide 
is  evolved.  It  is  soluble  in  alcohol,  crystallises  in  colourless  needles, 
and  melts  at  149 — 150"". 

When  acetanisamine  is  gradually  added  to  well-cooled  strong 
nitric  acid,  metanitracetanisamine,  OMe*C6H3(N02)'CH2']SrHAc 
[CH2-NHAC  :  NO2  :  OMe  =  1  :  3  :  4],  is  formed.  This  dissolves  in 
alcohol,  crystallises  in  pale-yellow  prisms,  and  melts  at  137"^.  When 
oxidised  with  chromic  mixture,  it  yields  metanitranisic  acid,  and 
small  quantities  of  paranitranisol,  OMe'C6H4*NH2. 

When  metanitracetanisamine  is  treated  with  tin  and  hydrochloric 
acid,  metamidanisamine,  OMe'C6H3(NH2)*CH2*NH2,  is  formed.  This 
is  a  basic  oil  which  absorbs  carbonic  acid  from  the  air  and  becomes 
solid.  It  is  sparingly  soluble  in  ether,  and  almost  non-volatile  in 
steam.  The  hydrocliloride  forms  unstable,  colourless  needles;  the 
^latinochloride  has  the  formula 

[OMe-CeH3(NH2,HCl>CH2-NH3]2,H2PtCl6. 

JDiacetometamidanisamine,  OMe*C6H3(NHAc)*CH2*N"HAc,  forms  white 
needles  melting  at  185°. 

Anisaldoxime  melts  at  61°,  and  not  at  45°,  as  stated  by  Westen- 
berger.  L.  T.  T. 

Behaviour  of  Tertiary  Amines  towards  Nitrous  Acid.  By 
E.  Koch  {Ber.,  20,  2459 — 2461). — Heidlberg  has  recently  described 
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a  compound,  believed  by  him  to  be  a  nitroso-derivative  of  parachloro- 
dimethjlaniline  (this  vol.  p.  475).  This  view,  however,  is  improbabb, 
as  in  the  action  of  nitrous  acid  on  the  tertiary  amines  the  nitroso- 
groupins^  takes  up  the  4  position,  which  in  this  case  is  already 
occupied.  On  repeating  the  experiments,  the  course  of  the  reaction 
was  found  to  be  different  from  that  described  by  Heidlberg,  in  that  a 
nitro- derivative  is  formed  as  shown  by  analysis  and  the  non-production 
of  Liebermann's  reaction.  Further,  the  diamine  obtained  on  reduc- 
tion gives  the  reaction  of  a  meta-compound.  From  the  mother-liquor 
of  the  nitro-compound,  a  nitros amine,  C6H4CMS[(NO)Me,  is  obtained 
crystallising  in  light- brown  needles  whicli  melt  at  51°;  this  gives 
Liebermann's  reaction.  V.  H.  V. 

Preparation  of  Phenylhydrazine.  By  A.  Reychler  {Ber.,  20, 
2463 — 2464). — In  order  to  avoid  the  production  of  diazobenzene  chlo- 
ride in  the  preparation  of  phenylhydrazine,  the  following  plan  is 
recommended.  Aniline  (1  mol.)  and  potassium  carbonate  (^  mol.) 
are  mixed  with  water  and  brought  into  solution  by  passing  in  the 
quantity  of  sulphurous  anhydride  required  to  form  aniline  sulphite 
and  hydrogen  potassium  sulphite.  The  solution  thus  obtained  is  added 
gradually  to  an  aqueous  solution  of  potassium  nitrite  (1  mol.),  care- 
fully neutralised  with  acetic  acid.  If  the  operation  is  successful,  no 
gas  is  evolved.  The  whole  is  then  allowed  to  remain  for  two  hours, 
and  the  precipitate  formed  is  brought  into  solution  by  heating  on  a 
water-bath  ;  the  liquid  is  acidified  with  dilute  acetic  acid,  and  deco- 
lorised by  careful  addition  of  dilute  hydrochloric  acid  and  zinc-dust. 
After  filtering,  adding  hydrochloric  acid  and  evaporating  the  liquid  to 
half  its  bulk,  the  phenylhydrazine  hydrochloride  may  be  precipitated 
by  concentrated  hydrochloric  acid.  The  yield  of  the  crude  precipitate 
is  85*90  per  cent,  of  that  required  by  theory ;  this  is  reduced  to 
65*70  per  cent,  on  purification.  V.  H.  Y. 

Preparation  of  lodobenzene  from  Phenylhydrazine  and 
Titration  of  the  Latter,  By  E.  v.  Meyer  (/.  pr.  Ghem.  [2],  36, 
115 — 116). — E.  Fischer  has  shown  {Ber.,  10,  1385)  that  hydriodic 
acid,  diazobenzimide,  and  aniline  hydriodide  are  formed  when  iodine 
acts  on  an  excess  of  phenylhydrazine.  The  author  finds  that  if  the 
iodine  is  kept  in  excess  the  decomposition  takes  place  according  to  the 
equation  NsHaPh  -f  2I2  =  3HI  -f  Ng  +  Phi.  This  reaction  may  be 
employed  to  prepare  iodobenzene  and  to  titrate  phenylhydrazine.  In 
the  latter  case,  the  phenylhydrazine  is  added  to  a  titrated  solution  of 
iodine,  and  the  excess  of  iodine  determined  by  hyposulphite.  The 
titration  of  phenylhydrazine  may  also  be  eflPected  by  iodic  acid  in 
the  presence  of  dilute  sulphuric  acid.  L.  T.  T. 

Action  of  Carbamide  on  Phenylhydrazine.  By  A.  Pinner 
{Ber.,  20,  2358 — 2360). — If  carbamide  (1  mol.)  is  heated  with  two  mole- 
cular proportions  of  phenylhydrazine  hydrochloride,  phenylsemicar- 
bazide,  NHPh-NH-CO'NHa  (E.  Fischer,  Abstr.,  1878,  307),  is  formed. 
If,  however,  three  or  more  molecular  proportions  of  the  hydrazide  are 
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employed,  a  new  compound,  phenylurazole,  C8H7N3O2,  Is  produced.  This 
crystallises  in  colourless,  glistening  scales,  easily  soluble  in  boiling 
alcohol  and  boiling  water,  sparingly  so  in  ether.  It  melts  at  262 — 
263°.  It  is  soluble  in  alkalis,  and  is  reprecipitated  from  this  solu- 
tion by  acids  ;  it  does  not  reduce  silver  or  copper  solutions.  Its  con- 
stitution is  either  NPh<^^-rT,p^>-  or  NPh<^-p^\  n/r)TT\^»  probably 

the  latter.  As  other  hydrazines  and  amides  ni^ay  yield  similar  com- 
pounds, the  author  proposes  the  name  urazoles  for  the  whole  class 
of  derivatives.  L.  T.  T. 

Derivatives  of  Acetylorthamidobenzamide.  By  A.  Weddige 
(J.  pr.  Cliem.  [2],  36,  141 — 154). — Ethyl  acetylorthamidohenzoate, 
NHAc'C6H4*COOIl]t,  is  prepared  by  the  action  of  acetic  anhydride  on 
ethyl  orthamidobenzoate,  and  crystallises  from  alcohol  in  nacreous 
needles,  or  by  slow  evaporation  in  large  transparent  prims,  melts  at 
61 — 62°.  It  is  not  attacked  by  alcoholic  ammonia  at  150 — 160°,  but 
is  converted  into  anhydroacetylorthamidobenzamide  when  heated 
with  aqueous  ammonia. 

Anhydroacetylorthamidobenzamide  (Abstr.,  1885,  661)  can  be  ob- 
tained by  heating  acetylorthamidobenzamide  at  230 — 240°,  by  boiling 
an  aqueous  solution  of  the  compound  for  some  time,  or  by  dissolving 
it  in  aqueous  alkalis,  and  precipitating  with  an  acid.  In  the  last 
reaction,  a  salt  of  the  anhydro-compound  seems  to  be  at  once  formed 
by  the  action  of  the  alkali  with  the  elimination  of  the  elements  of 
water,  since  the  addition  of  silver  nitrate  to  the  alkaline  solution 
(which  could  not  be  crystallised)  precipitates  a  white  silver  salt, 
CgHvNaOAg  ;  whilst  long  silky  needles  of  the  jootassiUTn  salt  containing 
alcohol  of  crystallisation  are  obtained,  when  an  alcoholic  solution  of 
acetylorthamidobenzamide  is  treated  with  alcoholic  potash.  The 
anhydro-compound  crystallises  in  white,  silky,  lustrous  needles,  melts 
at  232 — 233°,  and  dissolves  readily  in  hot  water,  from  which  it  sepa- 
rates on  cooling  in  thick  prisms  with  1  mol.  H2O ;  in  benzene,  ether, 
chloroform,  and  cold  alcohol  it  is  sparingly  soluble.  The  hydrochloride ^ 
CgHgNaOjHCl,  crystallises  in  bright-yellow  or  white  needles,  is  soluble 
iu  hot  water,  and  yields  precipitates  with  various  metallic  salts.  The 
methyl  salt,  C9ll7N20*Me,  is  formed  when  either  acetylorthamido- 
benzamide or  its  anhydro-derivative  are  heated  with  methyl  iodide  and 
alcoholic  potash  in  a  reflux  apparatus  for  two  to  three  hours.  It 
crystallises  from  water  in  long  silky  needles,  which  melt  at  70°,  or 
when  anhydrous  at  108 — 109°,  and  effloresce  on  exposure  to  the  air. 
It  dissolves  readily  in  alcohol,  less  readily  in  ether  aud  benzene,  and 
forms  salts  with  acids  :  of  these  the  hydrochloride  crystallises  in  small 
prisms. 

Orthamidohenzomethylaraide,  NH2'C6H4'CONHMe,  is  obtained  by  the 
action  of  an  alcoholic  solution  of  methylamine  on  isatoic  acid.  It 
crystallises  from  benzene  in  long,  thick,  yellowish  prisms,  or  occasionally 
in  long  thin  feathery  needles  showing  a  nacreous  lustre,  melts  at  79 — 
80°,  and  is  very  readily  soluble  in  alcohol  and  ether,  readily  soluble 
in  hot  benzene,  and  soluble  in  hot  water.  On'  treatment  with  acetic 
anhydride,  the  ace^y/- derivative  is  obtained  ;  this  crystallises  in  long, 
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colourless,  lustrous  prisms,  melts  at  171 — 172°,  and  is  sparingly  soluble 
in  ether,  benzene,  and  cold  alcohol.  When  boiled  with  water  or 
aqueous  alkalis,  or  when  heated  at  200 — 220°  for  some  time,  it  is 
converted  into  anhydroaGetylorthamidohenzmetJiylamide,  CioHioN^O,  a 
compound  identical  with  the  methyl-derivative  of  anhydroacetyl- 
orthamidobenzamide  just  described. 

Orthumethamidobenzamide,  NMeH-CeHi-CONHo,  is  prepared  by 
adding  methyl  iodide  to  orthamidobenzamide  in  alcoholic  solution, 
and  precipitating  the  base  from  an  aqueous  solution  of  the  crystalline 
hydriodide  by  ammonia.  It  crystallises  in  nacreous  scales,  melts  at 
159 — 160°,  and  dissolves  in  alcohol  yielding  a  solution  fluorescing  blue. 
When  heated  with  acetic  anhydride,  it  is  converted  into  the  acetyl- 
derivative,  which  crystallises  in  long,  white  needles,  melts  at  155°,  and 
is  sparingly  soluble  in  benzene,  ether,  and  cold  alcohol.  If  it  is 
heated  above  its  melting  point,  the  anhy dr o-deriYntiYe  is  formed  ; 
this  crystallises  from  water  in  pale-yellow  prisms  with  3  mols.  H2O, 
melts  at  199°  when  anhydrous,  is  very  readily  soluble  in  alcohol,  and 
yields  a  well-crystallised  hydrochloride. 

Anhydroacetylorthamidobenzamide  is  regarded  as  a  derivative  of  a 

hypothetical  base,  quinazoline,  C6H4<^^  .  prr^j  isomeric  with  cinnoline 

and  quinoxaline,  and  since  its  methyl-derivative  is  identical  with  the 
anhydroacetyl- derivative  obtained  from  orthamidobenzmethylamide, 
it  must  have  either  the  constitution 

it  is  therefore  termed  /3-methyl-^-oxy quinazoline.  Adopting  this 
nomenclature,  anhydroacetyl  orthamidobenzmethylamide, 

r  TT  ^CO-NMe^ 
UM4<^  :  CMe>' 

is  termed  ^-7-dimethyl-S-pseudoxyquinazoline,  and  anhydroacetyl 
orthomethylamidobenzamide,  C6H4<^-[y^^  .  ^^r  ^,  is  termed  a-/3-di- 
methyl-^-pseudoxjquinazoline.  W.  P.  W. 

Derivatives  of  Benzoylorthamidobenzamide.  By  M.  Korner 
(/.  pr.  Ghent.  [2],  36,  155 — 165).  —  Benzoyl orthmnidohenzamide^ 
NHBz'C6H4*CONH2,  is  formed  by  adding  benzoic  chloride  in  small 
quantities  at  a  time  to  orthamidobenzamide  dissolved  in  ether.  It 
crystallises  from  absolute  alcohol  in  long,  white,  lustrous,  matted 
needles,  melts  at  218 — 219°,  becomes  strongly  electrical  when  rubbed 
in  a  mortar,  and  is  insoluble  in  water,  sparingly  soluble  in  all  ordinary 
solvents.  Aqueous  potash  and  soda  dissolve  it  on  heating,  but  the 
solutions  on  treatment  with  an  acid  yield  the  anhydro- derivative, 
(3-phenyl-d-oxyqui7iazoline,  CuHjoNoO  (for  nomenclature,  compare  pre- 
ceding Abstract).  This  compound  can  also  be  readily  obtained  by 
heating  the  benzoyl-derivative  at  250 — 260°  for  an  hour ;   it  crystal- 
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lises  in  pale-yellow  nii(3roscopic  needles,  melts  at  233 — 234°,  and  is 
insoluble  in  water,  sparingly  soluble  in  benzene,  chloroform,  and  abso- 
lute alcohol.  It  becomes  strongly  electrical  when  powdered  in  a  mortar. 
The  hydrochloride  crystallises  from  concentrated  hydrochloric  acid  in 
lustrous,  transparent,  rhombic  tables,  and  is  decomposed  by  washing 
with  water  or  treatment  with  hot  alcohol ;  the  platino chloride, 
(Ci4HioISr20)2,H2PtCl6,  crystallises  in  long  brick-red  needles. 

Benzoylorthamidobenz7nethylamide,  Ci5Hi4]S'202y  is  obtained  by  the 
action  of  benzoic  chloride  on  orthamidobenzmethylaniide  dissolved  in 
ether.  It  crystallises  in  large,  transparent  tables,  apparently  hexa- 
gonal, melts  at  181°,  and  is  insoluble  in  water,  sparingly  soluble  in 
benzene  and  absolute  alcohol.  When  heated  at  250°  for  half  an  hour, 
it  is  converted  into  the  anhydro-compound,  ^-'phenyl-^-methyl-h-pseud^ 

oxyquinazoline,C6H.i<^^  .  ppi^^>  which  crystallises  from  alcohol  in 

large   scales  or  prisms,   from  water  in  large,  lustrous  lamellae,  and 

melts  at  130 — 131°.     This  compound  is  identical  with  that  obtained 

when  a  mixture  of  ^-phenyl- ^-oxyquinazoline,  or  benzoyl  orthamido- 

benzamide  and  potassium  hydroxide  dissolved  in  absolute  alcohol,  is 

heated  to  110°,  treated  with  methyl  iodide,  and  afterwards  heated  at 

120°  for  six  hours. 

Acetylorthamidohenzophenylamide,  NHAc*06ll4*CO]SrHPh,  is  formed 

by  the  action  of   acetic   anhydride   on  orthamidobenzophenylamide, 

itself  obtained  by  adding  aniline  in  alcoholic  solution  to  isatoic  acid. 

It   crystallises  in  drusy  aggregates  of  long,  white  needles,  melts  at 

167 — 168°,   and  is  insoluble  in  water  and  ether,  readily  soluble  in 

benzene,  acetic  acid,  &c.     When  heated  at  210°  for  some  time,  it  is 

converted    into    the     anhydro-compound,    (i-methyl-^i-'phenijl-h-pseud- 

CO'NPh 
oxyquinazoline,C^i<^^ .  r^j,^   ^;   this  crystallises   in   large,    yellow 

prisms,  melts  at  146 — 147°,  and  is  soluble  in  absolute  alcohol,  inso- 
luble in  water.  W.  P.  W. 

Action  of  Yellow  Ammonium  Sulphide  on  Ketones  and 
Quinones.  By  C.  Willgerodt  (i?er.,  20,  2467— 2470).— The  reaction 
of  yellow  ammonium  sulphide  on  ketones  and  quinones  is  very  variable, 
depending  on  the  constitution  of  the  compound,  the  proportion  of 
sulphur  in  the  ammonium  sulphide,  and  the  temperature  at  which 
the  reaction  is  effected. 

Thus  in  the  case  of  acetone  there  is  formed  a  duplodithioacetone, 
(CS2Me2)2 ;  a  :  c  =  1 :  0*8675 ;  observed  faces,  P,  ooPcc,  which  crystal- 
lises in  the  tetragonal  system ;  it  melts  at  98°,  and  boils  at  243", 
with  partial  decomposition  ;  it  has  a  characteristic  disagreeable  odour, 
is  insoluble  in  water,  but  soluble  in  most  organic  menstrua. 

a-Naphthyl  methyl  ketone,  when  heated  with  carbon  bisulphide  in 
sealed  tubes  at  210 — 230°,  yields  a  compound,  CizHhNO,  crystallising 
in  colourless  needles,  which  melt  at  154°,  and  sublime  without  decom- 
position. This  compound  is  isomeric  with  both  amido-a-naphthyl 
methyl  ketone,  and  a-naphthyl  acetoxime  ;  probably  it  has  the  com- 
position of  a  ketone-imide,  the  formation  of  which  is  explained  by 
the  reaction  of  the  sulphuretted  ammonium  sulphide  on  the  caiboxyl- 
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group,  witli  evolation  of  hydrogen  sulphide  and  separation  of  sul- 
phur. 

Methyl  meta-xylyl  ketone  under  similar  conditions  yields  a  compound 
of  the  formula  doHigNOy  which  crystallises  in  delicate  needles,  melt- 
ing at  183°,  soluble  in  alcohol  and  ether. 

Acetophenone  forms  a  compound  of  similar  composition,  but  tolyl 
phenyl  ketone  yields  tolylphenylmethane,  and  anthraquinone  yields 
anthranol.  Y.  H.  Y. 


Tetrachlorobenzoic  Acid  and  its  Derivatives.  By  P.  Tust 
(Ber.,  20,  24S9—2U2).  —  Tetrachlorohe^izoic  acid,  CeHCU-COOH 
[COOH  :  CU  =  1  :  2  :  3  :  4  :  5],  is  readily  obtained  by  heating  tetra- 
chlorophthalic  acid  with  glacial  acetic  acid  for  3  to  4  hours  at  300°, 
and  crystallising  the  crude  product  from  water.  It  forms  in  colour- 
less needles  melting  at  186°,  sparingly  soluble  in  water,  soluble  in 
alcohol  and  ether.  Its  hariutn  and  calcium  salts  are  sparingly  soluble 
in  water,  the  lead  and  copper  salts,  insoluble ;  the  ethyl  salt  crystallises 
in  colourless  needles  melting  at  34*5°.  An  acid  of  the  same  melting 
point  has  previously  been  described  by  Beilstein  and  Kuhlberg 
(Annalen,  152,  245).  The  nitro- derivative,  NOa-CeCli-COOH,  crys- 
tallises in  glistening  leaflets,  its  barium  salts  with  22II2O  in  colourless 
needles,  and  the  calcium  salt  in  leaflets.  On  reduction,  the  correspond- 
ing amido-compound  or  tetrachloranthranilic  acid,  NH2*C6Cl4*COOH, 
is  produced,  which  separates  in  white  insoluble  flocks  ;  its  alkaline 
earth  and  copper  salts  are  also  insoluble.  Y.  H.  Y. 

Constitution  of  Phenyl-a-  and  Phenyl-«-/S-hydroxypropionic 
Acids.  By  E.  Eelenmeyer,  jum  (Ber.,  20,  2465 — 2466). — The  acid 
described  by  Plochl  as  phenylglycidic  acid  has  been  shown  by  the 
author  to  be  phenylpyruvic  acid,  as  evidenced  by  its  reactions  with 
phenylhydrazine,  hydroxylamine,  and  thiophen  (this  vol.,  p.  142). 
On  the  other  hand,  Glaser's  phenyl  hydroxy  aery  lie  acid  is  probably,  as 
supposed  by  Erlenmeyer,  sen.,  phenylglycidic  or  phenyl-a-/3-hydroxy- 
propionic  acid.  In  the  paper  this  view  is  confirmed  by  the  formation 
from  the  sodium  salt  of  the  acid  of  phenyl-/3-chloro-a-hydroxy- 
propionic  acid,  identical  with  that  obtained  by  Leschhorn  from 
phenyl  glyceric  acid.  The  salts  of  this  acid,  when  decomposed  with 
aqueous  soda,  yield  a  sodium  phenylhydroxyacrylate  identical  with 
that  obtained  from  phenyl-a-chlorolactic  acid.     The  constitution  of 

Glaser's   acid   is   expressed   by   the   formula    <^ ^ ^CH'COOH, 

whilst  Pldchl's  acid  has  the  formula  CHzPh-CO-COOH. 

Y.  H.  Y. 

Action    of    Aniline    on    Ethyl  Dibromosuccinate.      By  K 

LoPATiNE  (Compt.  rend.,  105,  2o0 — 231). — 10  parts  of  ethyl  dibromo- 
succinate, 20  parts  of  aniline,  and  40  parts  of  alcohol  of  95  per  cent, 
are  boiled  together  for  12  hours.  A  precipitate  gradually  forms  and 
eventually  the  mass  becomes  solid.     The  product  is  treated  with  cold 
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alcoliol,  and  the  residue  is  dissolved  in  boiling  alcoliol  which,  when 
cooled,  deposits  silkj  needles  of  the  composition 

COOEt-CH(NHPh)-CH(NHPh)-COOEt. 

This  compound  forms  long,  rhomboidal  prisms  which  melt  without 
decomposition  at  145°,  and  are  insoluble  in  boiling  water,  and  only 
slightly  soluble  in  alcohol  or  boiling  benzene./  When  heated  with 
barium  hydroxide,  it  decomposes  with  evolution  of  carbonic  anhydride  ; 
with  potash  solution,  it  yields  a  crystalline  substance  soluble  in  water 
and  in  alcohol,  and  it  forms  a  crystalline  product  with  hydrogen 
chloride.  C.  H.  B. 

Glycosuric  Acid.  By  J.  Marshall  (Arch.  Pharm.  [3],  25,  593). 
— This  new  acid,  extracted  from  pathological  urine,  reduces  Fehling's 
solution  more  strongly  than  does  glucose.  Glycosuric  acid  crystallises 
in  the  form  of  opaque  tetragonal  prisms,  which  melt  at  140°,  dissolve 
easily  in  water,  alcohol,  and  ether,  less  easily  in  chloroform,  and  not 
at  all  in  benzene,  toluene,  and  light  petroleum.  To  prepare  it,  the 
urine  is  treated  with  half  its  volume  of  lead  acetate,  the  precipitate 
after  being  washed  with  45  per  cent,  alcohol,  is  suspended  in  warm 
water  and  freed  from  lead  by  means  of  hydrogen  sulphide.  The 
boiled  filtrate  after  treatment  with  excess  of  lead  carbonate,  is  again 
boiled,  filtered,  and  evaporated  to  crystallisation.  The  lead  salt  thus 
obtained  is  washed  with  45  per  cent,  alcohol,  dissolved  in  water, 
decomposed  by  hydrogen  sulphide,  boiled,  and  the  filtrate  evaporated 
to  dryness  at  70° ;  the  residue  extracted  with  ether  is  finally  allowed 
to  evaporate  spontaneously.  The  crystals  thus  obtained  are  still  very 
impure  and  require  repeated  crystallisation  from  ether,  ether  contain- 
ing water,  and  lastly  water  alone.  Glycosuric  acid  contains  neither 
oxygen  nor  nitrogen  :  animal  charcoal  absorbs  it  completely ;  picric 
acid  gives  no  brown  colour  reaction,  on  the  contrary  aqueous  soda 
solution  gives  a  brown  reaction.  Bismuth  salt  in  Bottger's  test  is  not 
reduced:  but  Fehling's  solution  and  silver  nitrate  are  reduced. 
Fermentative  action  was  not  observed,  neither  does  the  aqueous 
solution  affect  polarised  light.  Neutral  dilute  ferric  chloride  solution 
produces  a  blue  colour  which  soon  disappears.  The  new  acid  may  be 
considered  as  a  derivative  of  phenol.  A  characteristic  reaction,  similar 
to  that  of  murexide,  may  be  observed  on  evaporating  at  60°  the  solu- 
tion in  ether.  The  solution  takes  a  wine-red  colour,  which  is  imparted 
to  the  separating  crystals  ;  on  dissolving  the  latter  in  water,  however, 
the  colour  disappears.  J.  T. 

Behaviour  of  Aromatic  Sulphinic  Ethers  towards  Hydrogen 
Sulphide.  By  R. Otto  and  A.  Bossing  (Ber.,  20,2275— 2278).— When 
hydrogen  sulphide  is  passed  through  ethyl  benzenesulphinate  heated 
at  45 — 50°,  ethyl  hydrogen  sulphide  and  benzenesulphinic  acid  are 
formed.  The  sulphinic  acid  can  be  isolated  only  partially,  as  it  further 
decomposes  into  benzenesulphonic  acid  and  benzene  disulphoxide.  The 
greater  part  of  the  ethereal  salt  is,  however,  converted  into  phenyl 
ethyl  sulphide  with  separation  of  sulphur.  Ethyl  paratoluenesulphinate 
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is  converted  by  hydrogen  sulphide  into  paratoluenesulphonic  acid  (in 
small  amount),  tolyl  hydrogen  sulphide,  toluenesulphinic  acid,  ethyl 
hydrogen  sulphide,  sulphur,  and  a  thick  oil,  probably  consisting 
of  toluene  polysulphides.  No  ethyl  tolyl  sulphide  is  formed  in  the 
reaction.  N.  H.  M. 

Manufacture  of  a-Naphthylamine.  By  0.  N.  Witt  (Ding,  poly t. 
X,  265,  225 — 230). — An  important  feature  in  the  success  attending 
the  manufacture  of  naphthylamine  is  the  purity  of  the  naphthalene 
employed.  The  nitration  is  effected  in  cast-iron  cylinders  fitted  with 
stirrers  and  cooling  jacket.  The  charge  consists  of  250  kilos,  of 
naphthalene,  200  kilos,  of  nitric  acid  of  40°  Baume,  200  kilos,  of 
sulphuric  acid  of  66°  Baume,  and  600  kilos,  of  the  waste  acid  from  a 
previous  nitration,  the  latter  being  used  as  diluent.  The  nitration  is 
performed  at  45 — 50°,  the  temperature  being  regulated  by  the  rate  at 
which  the  naphthalene  is  added  and  the  flow  of  cold  water  through 
the  cooling  jacket.  The  reaction  is  completed  in  about  12  hours. 
The  contents  of  the  apparatus  are  then  transferred  to  wooden  vats 
lined  with  lead  and  allowed  to  cool.  The  waste  acid  is  run  off  and 
the  nitronaphthalene  boiled  out  with  water  until  free  from  acid.  It 
is  then  reduced  in  apparatus  similar  in  construction  to  those  employed 
in  the  manufacture  of  aniline.  For  this  purpose,  600  kilos,  of  air- 
dried  nitronaphthalene  are  added  gradually  to  a  mixture  of  800  kilos, 
of  iron  borings  and  40  kilos,  of  hydrochloric  acid,  the  temperature 
being  regulated  by  the  introduction  of  the  nitro-prodnct,  so  that  it  is 
about  50"".  When  all  the  nitronaphthalene  has  been  put  in,  the  operation 
is  continued  for  6 — 8  hours,  the  temperature  being  kept  at  50°. 
At  the  end  of  the  reduction,  milk  of  lime  is  stirred  into  the  mass, 
and  the  contents  are  transferred  to  shallow  iron  trays  and  distilled 
in  retorts  constructed  to  carry  several  tiers  of  trays.  The  distillation 
is  assisted  by  the  introduction  of  superheated  steam.  A  black  oil  is 
obtained  which  solidifies  on  cooling.  The  crude  product  is  purified 
by  rectification  in  wrought-iron  stills  which  are  heated  directly 
by  the  fire.  Naphthylamine  comes  over  as  an  almost  colourless  oil, 
which  is  poured  into  moulds  to  solidify,  when  it  forms  crystalline 
cakes  which  are  light  grey  or  nearly  white. 

The  author  is  of  opinion  that  the  reduction  of  nitronaphthalene  is 
effected  essentially  by  ferrous  chloride,  which  during  the  reaction  is 
converted  into  a  basic  chloride,  possibly  Fe2Cl40,  according  to  the 
following  equation  :—24FeClo  +  4CioH7-N02  +  4H2O  =  12Fe.Cl40  + 
4CioH7'NH2.  The  basic  compound  is  then  attacked  by  the  excess  of 
iron,  and  reduced  to  ferrous  chloride  with  formation  of  ferrosoferric 
oxide,  thus  :  12Fe2Cl40  +  9Fe  =  SFegOi  +  24FeCl2.  The  ferrous 
chloride  then  acts  on  a  further  portion  of  nitronaphthalene. 

As  commercial  naphthylamine  is  frequently  supposed  to  contain 
small  quantities  of  the  beta-compound,  the  author  has  made  a  series  of 
experiments,  the  results  of  which  showed  that  no  trace  of  /3-naphthyl- 
amine  is  formed.  The  author  has,  however,  detected  the  presence  of 
a  base  in  crude  naphthylamine,  which  judging  from  its  properties 
seems  to  be  paranaphthylenediamine.  D.  B. 
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Action  of  Bromine  on  Anthranol.     By  F.  Goldmann  (Ber.,  20, 

2436 — 2437). — When    two    molecular    proportions    of    bromine   are 

added  to  one  proportion  of  anthranol  dissolved  in  carbon  bisulphide, 

-CO- 
anthraquinone     dihromide,     CJii<^r^rt    ]>C6H4,    separates     in    large, 

rhombic  crj^stals,  decomposed  by  acetic  acid  with  formation  of 
anthraquinoue.      If,    however,    one    proportion   of    bromine   is  used, 

hromanthranol,  C6H4<^_>>,r>  _^(^Jii,  is  produced,  which  crystallises 

in  small,  transparent  tables  melting  at  148 — 151°,  soluble  in  carbon 
bisulphide  and  chloroform.  Y.  H.  V. 

Erythrolhydroxyanthraqmnonecarboxylic     Acid.       By    W. 

BiRUKOFP  {Ber.,  20,  2438 — 2439). — Methylerythrohydroxyanthra- 
quinone,  when  heated  with  concentrated  sulphuric  acid,  yields  a 
carboxylic  acid  by  oxidation  of  the  methyl-g^roup,  with  evolution  of 
sulphurous  anhydride.  The  acid,  dsHgOs,  crystallises  in  citron-yellow 
needles  melting  at  236 — 238°  with  decomposition;  it  is  readily  soluble 
in  water  and  ammonia,  thus  differing  from  the  methyl  compound ;  its 
harium  and  calcium  salts  are  sparingly  soluble.  When  heated  above 
270",  it  is  decomposed  into  carbonic  anhydride  and  erythrohydroxy- 
anthi'aquinone.  V.  H.  V. 

Derivatives  of  Dianthryl.  By  A.  Gimbel  {Ber.,  20,  2433—2435). 
Dinitrodianthryl,  Co8Hi6(N02)2,  obtained  by  the  direct  nitration  of 
dianthryl,  crystallises  in  pale-yellow  needles  melting  at  337°  with 
decomposition.  When  oxidised  with  chromic  acid,  it  yields  anthra- 
quinoue, a  result  which  proves  that  the  nitro-g roups  displace  the 
hydrogen-atoms  combined  with  the  central  carbon-atoms.  On  reduc- 
tion, the  nitro-compound  is  converted  into  the  corresponding  amido- 
derivative,  C28Hi6(NH2)2,  which  crystallises  in  glistening,  yellow  leaflets 
melting  at  307 — 309°  with  decomposition.  Its  ac6^?/Z-derivative, 
C28lIi6(NHAc)2,  crystallises  in  yellow  leaflets,  sparingly  soluble  in 
alcohol  and  benzene ;  the  picrate  forms  brown  leaflets  decomposed 
completely  by  ammonia  into  acid  and  base.  V.  H.  V. 

Azines  of  Chrysoquinone.  By  C.  Liebermann  and  O.  N.  Witt 
{Ber.,  20,  2442 — 2444). — As  an  extension  of  the  applicability  of  the 
azine-reaction  of  the  diketones,  the  formation  and  properties  of  the 
azine-derivatives  of  chrysoquinone  are  described. 

Ghrysotoluazine,  C25H16N2,  prepared  from  chrysoquinone  and  ortho- 
toluenediamine,  crystallises  in  yellow,  glistening  needles ;  the  corre- 
sponding naphthyl-dievxYSiiiYQ,  C2eHi6Nn,  is  a  yellow,  minutely  crystalline 
powder.  The  formation  of  these  compounds  conlirms  the  analogy  of 
chrysoquinone  with  phenanthraquinone.  Picequinone  did  not  yield 
satisfactory  results,  but  only  a  large  quantity  of  a  tarry  matter  ;  in 
this  respect  it  resembles  /3-naphthaquinone.  V.  H.  V. 

Derivatives  of  Camphor.  By  L.  Balbiano  (Gazzetta,  17, 
155 — 164). — As  V.  Meyer  has  recently  raised  the  question  as  to 
whether  the  phenylhydrazine  reaction  can  be  considered  to  be  charac- 
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teristic  of  ketonic  and  aldehydic  compounds  only,  fche  constitution  and 
reactions  of  camphyldiplienylliydrazine  are  here  discussed.  This 
compound,  when  decomposed  by  hydrochloric  acid,  yields  aniline  and 
ammonia  in  considerable  quantities,  together  with  phenylhydrazine 
and  a  rather  indefinite  resinous  substance ;  the  latter  is  considered  to 
be  a  nitrile  as,  when  boiled  with  alkali,  it  yields  ammonia  and  acid 
compounds,  and  gives  a  basic  substance,  C16H25N3,  on  hydrogenation. 
This  base  forms  a  hydrochloride  melting  at  155 — 157°,  and  crystallising 
in  delicate  needles,  very  soluble  in  water.  Its  solution  reduces  the  salts 
of  the  heavy  metals  and  Fehling's  solution.  The  compound  is 
probably  a  camphylamine  in  which  one  of  the  hydrogen-atoms  is 
displaced  by  the  phenylhydrazine  residue.  V.  H.  V. 

Racemic  Camphol  and  its  Derivatives.  By  A.  Haller  (Compt. 
rend.,  105,  66 — 68). — The  author  has  prepared  and  examined 
camphol,  camphor,  monobromocamphor,  and  camphoric  acid,  inactive 
by  compensation.  The  last  three  compounds  were  obtained  in  two 
ways,  namely,  by  mixing  dextrogyrate  and  Isevogyrate  compounds  in 
equivalent  proportions,  and  by  oxidising  racemic  camphol  to  camphor, 
part  of  which  was  then  used  for  the  preparation  of  a  monobromo- 
camphor, and  part  for  the  preparation  of  camphoric  acid.  The 
product  of  bromination  in  the  latter  case  is  a  buttery  mass  very 
difficult  to  purify.  No  variations  in  the  mode  of  preparation  gave  a 
better  product.  Similar  difficulties  have  been  experienced  with  other 
racemic  compounds.  The  melting  points  of  the  products  are  as 
follows : — 

By  mixture.  From  camphol. 

Racemic  camphol 210*3°  — 

„         camphor 178'6  178-8° 

„         monobromcamphor  ....        51*1  51*1 

,,         camphoric  acid 204'8  205*2 

The  melting  points  of  the  corresponding  optically  active  com- 
pounds are  camphol,  208 — 210°;  camphor,  177 — 178°;  monobrom- 
camphor, 76°  ;  camphoric  acid,  187°. 

The  racemic  compounds  obtained  by  the  two  methods  are  identical, 
but  there  is  considerable  difference  between  the  melting  points  of  the 
racemic  compounds  and  the  corresponding  active  substances.  Their 
solubilities  are  likewise  different ;  racemic  monobromocamphor  is  more 
soluble  in  alcohol  than  the  active  derivative,  whilst  racemic  camphoric 
acid  is  less  soluble  than  the  active  modifications.  C.  H.  B. 

Inactive  Borneols  yielding  Active  Camphors.  By  A.  Haller 
(Compt.  rend.,  105,  227 — 230). — The  author  confirms  Montgolfier's 
earlier  results. 

Montgolfier  has  shown  that  when  camphol  is  heated  with  sodium, 
the  rotatory  power  increases.  It  seemed  probable  that  the  camphol 
obtained  by  the  action  of  the  sodium  on  camphor  is  a  mixture  of 
equivalent  quantities  of  the  dextrogyrate  and  Itevogyrate  modifications, 
but  that  the  sodium  acts  on  the  unstable  modification,  and  converts 
it  into  the  more  stable  form.     This  supposition  is  confirmed  by  the 
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following  results.  100  grams  of  camplior  was  dissolved  in  250  grams 
of  toluene,  and  mixed  with  5  grams  of  sodium  (one-third  the 
theoretical  quantity).  The  mixture  was  heated,  and  when  the  action 
began  the  lamp  was  removed.  The  liquid  was  then  saturated  with 
carbonic  anhydride,  agitated  with  water,  and  the  aqueous  solution 
removed  and  allowed  to  remain  for  several  days,  when  the  borneol 
separates  out  and  can  be  purified  by  the  usual  methods.  This  experi- 
ment was  repeated  with  both  dextrogyrate  and  laevogyrate  camphors, 
and  the  melting  points  and  rotatory  powers  of  the  products  were  as 
follows : — 

Rotatory  power. 
M.  p.  [a]i,. 

Dextrogyrate  camphor    178-4°  +41°  44' 

Camphoi 210-4  0      0 

Camphocarbonic  acid 128-7  -\-66      7 

Regenerated  camphor 178-6  -+-41    44 

Laevogyrate  camphor 178-6  —42  76 

Camphoi   210'G  0  0 

Camphocarbonic  acid 128*7  —66  86 

Regenerated  camphor 178*6  — 42  7 

It  is  evident  that  when  camphor  is  converted  into  borneol  and 
back,  its  rotatory  power  does  not  alter.  It  would  seem  that  by  what- 
ever process  camphor  is  hydrogenised,  the  product  is  never  a  single 
substance,  but  always  an  unstable  mixture.  C.  H.  B. 

Alkannin.  By  C.  Liebermann  and  M.  Romer  (Ber.,  20,  2428— 
2431). — Although  alkannin,  the  colouring  matter  of  the  alkanna  root, 
was  described  more  than  70  years  ago,  and  has  frequently  been  inves- 
tigated, yet  at  present  little  is  known  as  regards  its  constitution. 
Carnelutti  and  Nasini  (Abstr.,  1881,  53)  ascribe  to  it  a  formula 
C15H44O4,  and  state  that  of  the  hydrogen-atoms  two  may  be  displaced 
by  acetyl.  As  the  tinctorial  properties  of  alkannin  resemble  those  of 
quinalizarin,  and  their  absorption  spectra  are  similar,  the  authors 
prepared  considerable  quantities  of  the  dye ;  the  process  used  is  fully 
described.  The  results  of  analysis  pointed  to  a  formula  either  iden- 
tical with  that  of  Carnelutti  and  Tasini  or  to  C15H12O4.  When 
alkannin  is  passed  over  hot  zinc- dust,  methylanthracene  is  formed 
(m.  p.  175 — 177°),  a  result  which  points  to  the  constitution  of  alkan- 
nin as  a  derivative  of  methylanthracene,  probably  the  dihydroquinone 
or  its  dihydride.  V.  H.  V. 

Ruberythric  Acid.  By  C.  Liebermann  and  0.  Bekgamt  (Ber.,  20, 
2241 — 2247). — Ruberythric  acid,  Czr.HjsOu,  is  obtained  by  extracting 
powdered  madder  root  with  absolute  alcohol  (9  litres  of  alcohol  to 
1  kilo,  of  root).  The  yield  was  0-1  per  cent,  of  the  weight  of  root. 
It  is  identical  with  Schunck's  rubianic  acid,  and  has  all  the  properties 
ascribed  to  it  by  Rochleder.  It  forms  lemon-coloured  needles  of  a 
silky  lustre,  which  melt  at  258 — 260°.  The  odacetyUderivative, 
C;i6H2oAc806,  crystalliscs  in  bright  yellow  needles  melting  at  230°  j  it 
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dissolves  readily  in  glacial  acetic  acid,  sparingly  in  alcohol,  and  is 
insoluble  in  water.  The  acetyl  compound  was  decomposed,  and  the 
alizarin,  sugar,  and  acetic  acid  determined.  The  following  two  con- 
stitutional formulae  are  suggested  for  ruberythric  acid,  preference 
being  given  to  the  second  : — 

CuH6[0-aH70(OH)4]2  and  OH-CuHeO.-O-Ci^HuOsCOH),. 

The  authors  intend  preparing  the  ethyl  salt  of  the  acid,  which, 
assuming  the  correctness  of  the  second  formula,  should  decompose 
into  the  acid  ether  of  alizarin  and  sugar.  N.  H.  M. 

Action  of  Acetone  on  Pyrroline.  By  M.  Dennstedt  and 
J.  ZiMMERMANN  (Ber.,  20,  2449 — 2459). — One  of  the  products  of  the 
condensation  of  acetone  with  pyrroline  by  hydrochloric  acid  (compare 
this  vol.,  p.  598)  is  a  crystalline  substance,  to  which  the  authors 
attribute  the  formula  CuHisNj,  as  obtained  thus : — 2C3H6O  -f  2C4H5N' 
=  CuHigNs  +  2H2O.  To  this  same  compound,  Baeyer  assigned  the 
formula  C14H26O2,  and  considered  that  hydrogen  was  evolved  in  the 
course  of  the  reaction,  a  view  not  confirmed  by  investigations  de- 
scribed in  this  paper.  The  substance  crystallises  either  in  pale-yellow 
or  colourless  crystals  belonging  to  the  tetragonal  system  :  axial  ratio 
ft  :  c  =  1  :  0'8343  ;  observed  faces,  ooP,  P,  2P,  5P.  As  regards  its  con- 
stitution, it  is  pointed  out  that  the  imide-group  of  pyrroline  is 
attacked  in  the  reaction,  inasmuch  as  no  acetyl-  or  potassium-deriva- 
tive is  obtainable ;  with  silver  nitrate,  it  gives  a  compound  which 
crystallises  in  needles,  and  is  not  a  substitution  but  an  additive  pro- 
duct,   (CuH,8N2)2,AgN03. 

In  like  manner,  methyl  ethyl  ketone  yields  a  compound  3Ci6H22N"2 
+  5H2O,  which  forms  glistening  crystals  melting  at  142°  when  anhy- 
drous ;  so  also  diethyl  ketone  yields  a  compound,  CisHaeNa,  melting  at 
208 — 210°.  Both  substances  form  crystalline  combinations  with  silver 
nitrate. 

On  fractionation  of  the  crude  product  of  the  condensation  of 
acetone  with  pyrroline,  an  oil  is  obtained  boiling  at  275 — 285°,  and 
of  the  composition  C10H13N ;  this  is  shown  to  be  a  derivative  of  pyrro- 
line in  that  it  gives  the  pinewood  reaction,  and  a  yellow  precipitate 
with  mercuric  chloride.  Potassium  also  dissolves  in  it  with  evolution 
of  hydrogen.     To  it  is  ascribed  the  following  constitutional  formula  : 

c- — c 

CMe2\  II  II  7CMe2;    probably  several  molecules  of   the  reacting 

substances  take  part  in  its  formation.  V.  H.  V. 

Formation  of  Pyrrolidine.  By  A.  Ladenbueg  (Ber.,  20,  2215— 
2216). — A  solution  of  succinimide  in  absolute  alcohol  is  warmed  on  a 
water-bath  and  gradually  treated  with  a  large  excess  of  sodium.  The 
product  is  diluted  with  water  and  distilled  so  long  as  the  distillate  is 
alkaline;  the  latter  is  made  slightly  acid,  distilled  until  free  from 
alcohol,  and  evaporated  to  a  small  bulk.  The  solution  is  precipitated 
with  bismuth  potassium  iodide,  and  the  precipitate  washed  and 
distilled  with  soda ;  the  free  base  thus  obtained  is  then  converted  into 
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the  platinoclilorfde  and  crystallised  from  alcohol.  The  yield  of  pure 
pyrrolidine  is  small.  The  author  hopes  to  obtain  phenyleneethylen- 
imine  from  phthalimide  by  means  of  this  reaction.  N.  H.  M. 

Pyridine-derivatives    from  Metanitrobenzaldehyde.    By  R. 

Lepetit  (Ber.,  20,  2397 — 2400). — In  a  previous  communication  (this 
vol.,  p.  845),  the  author  has  described  the  formation  of  lutidine-deriva- 
tives  by  the  action  of  ammonia  and  ethyl  acetoabetate  on  the  isomeric 
nitrobenzaldehydes.  In  the  present  paper,  further  compounds  derived 
from  metanitrobenzaldehyde  are  described. 
Ethyl  metahydroxyphenylhitidinedicarboxylatej 

obtained  from  the  corresponding  amido-ether  (loc.  cit.)  by  means  of 
the  diazo-reaction,  crystallises  in  -white  needles,  soluble  in  benzene, 
and  melting  at  174°.  The  same  amido-compound  yields  well-defined 
colouring  matters  v^^ith  amines,  phenols,  and  naphthols.  Ethyl  di- 
methylamidohenzeneazophenyllutidinedicarhoxylate, 

NMe2-C6H4-N-2-C6H,-C5NMe2(COOEt)2, 

crystallises  in  flat,  red  needles,  soluble  in  alcohol,  and  melting  at  167°. 

Ethyl  (3-najohtholazophenyllutidinedicarboxylate, 

OH-CioH6-N'2-C6H4-C5NMe2(COOEt)2, 

forms  small,  silky,  scarlet  needles,  soluble  in  acetic  acid,  and  melting 
at  152°.     Metamidophenyllutidinedicarboxylio  acid, 

NH^-CeHi-CsNMe^CCOOH)^, 

obtained  by  the  hydrolysis  of  its  ethereal  salt,  forms  small,  white 
needles,  sparingly  soluble  in  alcohol  and  water,  and  melting  with  de- 
composition at  238°.  The  salts  are  soluble.  With  amines  and  phenols, 
the  acid  forms  dyes  similar  to  those  obtained  from  its  ethereal  salt. 
On  distillation,  its  calcium  salt  yields  metamidophenyllutidine, 
]SrH2-CoH4'C5NH2Me2. 

This  is  crystalline,  dissolves  in  benzene,  and  melts  at  110°.  Its 
yellow  picrate  forms  minute  crystals,  and  its  mercurochloride  glister- 
ing needles  decomposing  at  160°.  By  means  of  the  diazo-reaction,  it 
yields  Tnetahydroxyphenyllutidive,  OH*C6H4*C6NH2Me2,  which  forms 
white  crystals,  soluble  in  ether  and  melting  at  191°.  It  is  basic  in 
character,  and  yields  well-characterised  platino-  and  mercuro- chlorides. 
Amidophenyllutidine  when  treated  with  nitrobenzene,  glycerol,  and 
sulphuric  acid,  yields  lutidyl-quinoUjl,  C6NH2Me2'C9NH6.  This  base 
forms  colourless,  rhombic  crystals,  melting  at  107 — 109°.  Its  hyd/ro- 
chloride,  nitrate,  and  auro-  and  platino-chlorides  are  all  crystalline. 

L.  T.  T. 

Pyrimidines.     By  A.  Pinner  {Ber.,  20,  2361— 2365).— Referring 

to  his  last  paper  on  this  subject  (Abstr.,  1886,  45),  the  author  states 

that  the  formula   CiiN2H9Br  there  given  for  a  bromo-derivative  la 

incorrect.     The  correct  formula  is  CuN2H9BrO,  and  the  compound  is 

CPh  '  N 
phenylmethylhydroxyhromopyrimidine,  ^'^n^ji  .fi-R^^C'OH. 

VOL.  LII.  4  h 
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A  concentrated  aqueous  solution  of  dimetliyniydroxypyrimidine, 
wben  treated  with  bromine,  yields  dirfiethylhydroxybromopyri'inidine 

hydrdhromide,  N«^p^|  pT3^^C*0H,HBr.  This  crystallises  in  colour- 
less needles,  moderately  soluble  in  water.  Ethylmethylhydroxyhromo- 
■pyrimidine  crystallises  in  long-,  colourless  needles,  sparingly  soluble  in 
water-  and  melting  at  194 — 195°.  The  formation  of  B>'potasfiium-deriva' 
tive  (mhiGh  crystallises  in  needles  with  1  mol.  H2O)  shows  the  continued 
presence  of  a  hydroxyl-group. 

Phenylmethychloropyrimidine,  CnN2H9Cl  (Abstr.,  1885, 158),  yields 
with  ammonia  phenylmethylamidopyrimidine,  CuNiFLci'l^^z,  which 
crystallises  in  prisms  or  scales  and  melts  at  130°.  Its  chloride  and 
platinochloride  are  crystalline. 

When  phenylmethylhydroxypyrimidine  is  treated  with  a  mixture  of 
strong  sulphuric  and  nitric  acids,  it  yields  a  compound  which  is  pro- 
bably a  nitro-nitroso-derivativG,  Cii]S'2H80(N02)*NO.  It  crystallises  in 
needles  and  melts  at  238 — 213°.  When  reduced  with  hydriodic  acid, 
it  yields  diamidophenylmethylhydroxypyrimidine,  which  crystallises  in 
needles  and  melts  with  decomposition  at  230 — 240°.  It  is  soluble  in 
soda  solution.  The  hydrochloride^  hydriodide,  and  platinochloride  are 
crystalline.  K  T.  T. 

Derivatives  of  Pyrazole.  By  L.  BkLBiATiio  (Gazzetta,  17,176 — 
182). — Wislicenus  has  recently  shown  that  phenylhydrazine  and 
phthalide  combine  directly  to  form  the  hydrazide  of  a  hydroxy- 
methylbenzoic  acid.  In  the  present  paper,  the  reaction  between 
phenylhydrazine  and  compounds  of  the  type  of  ethylene  oxide  is 
studied :  epichlorhydrin  being  selected  as  a  suitable  substance. 
When  phenylhydrazine  and  epichlorhydrin  are  heated  in  presence  of 
benzene,  to  moderate  the  action,  phenylhydrazine  hydrochloride  at 
first  separates;  the  crude  product  is  then  heated  in  an  oil-bath  to 
140°  to  remove  the  benzene,  and  the  residue  is  distilled,  when  a  yellow 
oil  passes  over.  This  substance  is  shown  by  its  reactions  to  be  a 
phenyl  pyrazole,  C3H3PhN2 ;  it  is  insoluble  in  water,  soluble  in  alcohol 
and  ether,  as  also  in  fuming  hydrochloric  acid.  Its  platinoohloride 
crystallises  in  yellowish-red  prismatic  needles,  and  its  ethiodide, 
CgHgNaEtl,  in  small  white  prisms  melting  at  116—117°,  soluble  in 
water,  sparingly  soluble  in  alcohol. 

The  formation  of  a  phenylpyrazole  in  the  above  reaction  is  ex- 
plained thus :  C3H5OCI  +  2PhN,H3  =  C3H50-N2H2Ph  4  PhN2H3,HCl 
=  NH.Ph  +  NH4CI  +  H2O  -f-  C3H3N2Ph. 

It  would  appear  from  this  reaction  that  in  the  pyrazole  the  two 
atoms  of  nitrogen  are  combined  to  all  three  atoms  of  carbon,  and 
thus  it  differs  from  the  pyrazole  obtained  by  Knorr,  in  which  the 
nitrogen-atoms  are  combined  with  only  two  carbon-atoms ;  further 
investigation  is  required,  however,  to  settle  this  point. 

V.  H.  Y. 

Action  of  Carbamide  on  Cyanhydrins.  By  A.  Pinner  and 
J.  LiFSCHtJTZ  (Z?er.,  20,  2351 — 2358). — When  the  cyanhydrins  of 
aldehydes  are  heated  with  carbamides,  derivatives  of  carbamide  of 
the  general  formula  CN-CHR-NH-CONHj  are  formed.     Attempts  to 
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obtain  the  corresponding  acids  by  hydrolysis  of  these  compounds 
with  alkahs  yielded  only  uncertain  results,  but  when  the  saponifica- 
tion was  carried  out  with  dilute  acids,  anhydrides  of  the  correspond- 

pTTT>.l\TT_r 

ing  acids  were  obtained  of  the  general  formula  CJO<^-j^tt,Pq  _>. 

This  class  of  compounds,  to  which  the  authors  give  the  name  meta- 
pyrazolones,    pass    easily   into    isomeric    compounds   of    the  formula 

OH-C<^^^'-^>C-OH  or  OH'C<^^q'^^>,  to  which  the  authors 

ascribe  the  name  metapyrazoles^  as  they  differ  from  Knorr's  pyrazoles 
mainly  by  having  the  two  nitrogen-atoms  separated  by  a  CO- 
group. 

Phenylcrotononitrilecarharmde,  CHPh  *.  CH-CH(CN) -KH-CONHa, 
formed  from  cinnamaldehyde  cyanhydrinand  carbamide,  crystallises 
in  needles  easily  soluble  in  boiling  alcohol,  very  sparingly  in  boiling 
water.  It  melts  with  decomposition  at  160°.  Alkalis  convert  it  iato 
a  mixture  of  acid  compounds.     When  boiled  with  dilute  hydrochloric 

acid,  it  yields  styrylmetapyrazolone,  CHPh  !  CH*CH<^-»T-rT^p-^^,  which 

crystallises  in  glistening,  white  scales  easily  soluble  in  alcohol,  spar- 
ingly in  boiling  water.  This  melts  at  171 — 17^°,  but  if  retained  at 
this  temperature  resolidifies  after  a  time  to  the  isomeric  compound 
styrylmetapyrazole,  which  melts  at  194 — 195°.  The  same  conversion 
seems  to  be  brought  about  by  dissolving  the  pyrazolone  in  boiling  water 
containing  a  little  alkali.  The  pyrazole  obtained,  by  fusion  forms 
small  needles  which,  even  after  repeated  recrystallisation,  melt  at 
194 — 195°  ;  that  by  heating  with  water  forms  flat  needles  melting  at 
190",  but  in  other  respects  they  are  similar,  and  are  both  easily 
soluble  in  acids  and  alkalis.  The  authors  cannot  at  present  deter- 
mine whether  these  two  substances  are  identical  or  isomeric. 

Phenylacetonitrilecarbamide,  CN-CHPlrNH-C0NH2,  prepared  from 
benzaldehyde  cyanhydrin,  forms  long  prisms  easily  soluble  in  alco  lol 
and  boiling  water  and  melting  with  decomposition  at  170°.  With  acid.--, 
it  yields  a  compound,  C9H8N2O2,  which  crystallises  in  quadratic  scales, 
is  easily  soluble  in  alcohol  and  boiling  water,  and  melts  at  181  — 182°. 
Neither  heating  nor  the  action  of  alkalis  converts  it  into  an  isomeride, 
and  it  is  therefore  -prohsiblj  phenylmetapyrazole.  It  is  easily  soluble 
in  alkalis  and  in  acids. 

Isobutyro7iitrilecarbamide,  C4H9-CH(CN)-NH-CONHe,  from  iso- 
valeraldehyde  cyanhydrin  and  carbamide,  is  an  oil  soluble  in  alcohol 
and  ether,  insoluble  in  water.     With  hydrochloric  acid,  it  yields  iso- 

butylmetapyrazoley  CJlQ'CH.^^^Yjr^A'^^,  which  forms  small,  white 

needles,  soluble  in  alcohol  and  boiling  water  and  melting  at  209  — 210°. 
The  isomeric  pyrazolone  does  not  appear  to  be  formed.  Besides  the 
above  oil,  a  small  quantity  of  imidoisocapronitrile  (Erlenmeyer,  Abstr., 
1882, 191),  NH(C5Hio-CN)2,  is  obtained.  Its  hydrochloride  forms  silky 
needles  soluble  in  alcohol,  insoluble  in  ether. 

Similar  compounds  appear  to  be  obtainable  from  acetaldehyde 
cyanhydrin,  and  are  now  under  investigation.  L.  T.  T. 
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Sparteine.  By  ¥.  Ahrens  (Ber.,  20,  221S— 2222).— Dihydro- 
sparteine,  Ci5H28N'25  is  prepared  by  reducing  sparteine  dissolved  in 
strong  hydrochloric  acid  with  a  slight  excess  of  tin.  The  hydro- 
chloride obtained  by  decomposing  the  stannochloride  with  hydrogen 
sulphide  is  treated  with  potassium  nitrite  and  the  nitroso-compound 
extracted  with  benzene ;  it  is  then  decomposed  by  hydrochloric  acid, 
the  hydrochloride  treated  with  potash  and  steam-distilled.  It  is  a 
thick,  colourless  oil,  which  boils  at  281 — 284°.  The  platinochloride 
crystallises  well,  and  becomes  black  at  239°.  The  picrate  forms 
matted  needles  which  melt  at  123 — 125°  and  decompose  at  215°.  The 
mercurochloride  crystallises  in  long  needles;  the  hydrochloride  and 
sulphate  were  also  prepared. 

When  sparteine  is  added  to  a  solution  of  hydrogen  peroxide,  it 
dissolves  with  evolution  of  gas.  The  product  of  the  reaction  is  an 
almost  colourless  base,  Ci5H26lSr202 ;  this  could  not  be  obtained  crys- 
talline and  distils  with  difficulty  with  steam ;  it  dissolves  readily  in 
water  and  alcohol,  sparingly  in  benzene  and  chloroform,  and  is 
insoluble  in  ether.  The  platinochloride,  Ci5H26N'202,HoPtCl6,  becomes 
black  at  235°  ;  the  aurochloride  crystallises  in  densely  matted  needles 
melting  at  143 — 146° ;  the  aqueous  solution  decomposes  quickly  when 
warmed,  with  separation  of  gold.  The  sulphate  forms  a  thick  syrup  ; 
the  hydriodide  separates  from  its  solution  in  colourless,  feathery 
crystals  melting  at  121 — 122";  the  picrate  and  mercurochloride  were 
also  prepared.  N.  H.  M. 

Reactions  of  Creatinine.  By  G.  Colasanti  (Gazzetta,  17,  129 — 
133). — The  most  delicate  test  for  creatinine  in  the  presence  of  other 
reducing  agents  is  that  proposed  by  Weyl,  which  consists  in  adding 
to  the  liquid  to  be  examined  a  few  drops  of  sodium  nitroprusside  and  a 
dilute  solution  of  sodium  hydroxide,  which  gives  a  yellow  coloration.  On 
adding  acetic  acid  and  warming  an  emerald-green  colour  is  produced 
at  first,  which  changes  after  some  time  to  blue,  a  reaction  peculiar  to 
creatinine  according  to  Salkowski,  and  to  acetone  contained  in  urine 
according  to  Nobel.  This  reaction  is  due  to  the  formation  of  a 
sodium  ferrocyanide  derived  from  the  decomposition  of  the  nitro- 
prusside and  its  subsequent  conversion  into  Prussian  blue.  In  the 
paper  it  is  shown  that  other  organic  and  inorganic  acids  can  be  sub- 
stituted for  acetic  acid,  and  that  the  creatinine  reaction  can  be  ob- 
tained even  after  ammoniacal  fermentation  has  proceeded  for  some 
time.  The  same  reaction  is  also  obtained  even  after  the  urine  has 
been  preserved  for  30  months  in  sterilised  vessels.  V.  H.  V. 

Acetylhydrocotarnineacetic  Acid.  By  W.  Bowman  (Ber.,  20, 
2431 — 2433). — Acetic  anhydride  combines  directly  with  cotarnine  to 
form  acetylhydrocotarnineacetic  acid,  C16H19NO6 ;  this  substance  crys- 
tallises in  pale-yellow  needles  melting  at  201°,  sparingly  soluble  in 
water,  soluble  in  alcohol  and  benzene.  Its  silver  and  mercury  salts 
are  white,  the  copper  a  blue  precipitate  ;  the  ethyl  salt  crystallises  in 
delicate  needles  melting  at  113°.  The  acid  is  decomposed  when 
boiled  with  dilute  hydrochloric  acid,  forming  a  hydrochloride  of  a 
compound,  CieHnNOg.  V.  H.  Y. 
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Identity  of  Cadaverine  with  Pentamethylenediamine.      By 

A.  Ladenbueg  (Eer.,  20,  2216— 2217).— When  a  solution  of  penta- 
methylenediamine hydrochloride  (1  mol.)  is  mixed  with  a  solution  of 
mercuric  chloride  (4  mols.),  a  mercurochloride  with  3  mols.  HgCl2  is 
formed  (this  vol.,  p.  126)  ;  if  a  greater  excess  of  mercuric  chloride  is 
employed,  the  compound  C5Hi4N2,2HCl,4HgCl2  is  obtained.  The 
identity  of  pentamethylenediamine  with  cadaverine  is  therefore  estab- 
lished.    (Compare  also  this  vol.,  p.  742.)  N.  H.  M. 

Hydrastine  and  its  Derivatives.  By  M.  Freund  and  W.  Will 
{Ber.,  20,  2400 — 2406). — This  is  a  continuation  of  the  author's 
previous  work  (this  vol.,  p.  383).  Hydrastinine  when  treated  with 
an  aqueous  solution  of  potash  yields  hydrohydrastinine  and  hydroxy- 
hydrastinine,  CnHuNOa.  The  reaction  appears  to  take  place  according 
to  the  equation  2CuHu:N'02  +  H2O  =  GuHigNOs  +  CuHnNOg.  Hy- 
droxyhydrastinine  is  a  feeble  base,  crystallises  in  needles,  melts  at 
97 — 98^,  and  distils  above  350°.  It  is  easily  soluble  in  alcohol^ 
chloroform,  ethyl  acetate,  benzene,  &c.  The  hydrochloride  is  crystal- 
line, melts  at  138°,  and  is  decomposed  into  acid  and  the  free  base  by 
water  and  by  alcohol.  The  platinocJiloride,  (CnHnN'03,HCl)4,PtCl4, 
forms  yellow  needles  melting  at  160°;  the  auroehloride, 

(CnHnN03,HCl)2,AuGl3, 
a'  reddish-brown  mass  melting  at  100°. 

Nitrohydroxyhydrastinine,  CiiHioN03*N02,  formed  by  dissolving  the 
base  in  dilute  nitric  acid,  yields  crystals  which  are  soluble  in  alcohol 
and  acetic  acid,  and  melt  at  271°.  It  is  insoluble  in  hydrochloric 
acid,  sodium  carbonate,  or  ammonia. 

Several  fresh  salts  of  hydrohydrastine  are  described.  The  hydro- 
Ghloride,  CiiHi3N'02,HCl,  forms  white  crystals  melting  at  273 — 274°  ; 
the  platinochloride,  (CiiHi3N02)2,H2PtCl6,  yellow  scales  melting  at  216°, 
the  dichromate,  (CiiHi3N02)2,H2Cr207,  red  scales  which  explode  at  150°. 
The  hydrobromide  previously  described  melts  at  272°.  The  hydr- 
iodide  melts  at  232°,  the  ethiodide  crystallises  in  needles  melting  at 
206 — 207°.     Hydrastinine  dichromate  has  the  formula 

(CnHnN02)2H2Cr20„ 
and  not  that  previously  given.  L.  T.  T. 

Synthesis  of  Pilocarpine.  By  Hardy  and  Calmels  (Gompt.  rend., 
105,  68 — 71). — The  synthesis  of  pilocarpine  was  effected  by  convert- 
ing /3-pyridine-a-lactic  acid  into  pilocarpidine,  which  was  then  trans- 
formed into  pilocarpine  by  oxidation. 

One  gram  /3-pjridine-a-lactic  acid  was  mixed  with  100  grams  of 
carbon  bisulphide  and  10  grams  of  phosphorus  bromide  and  distilled 
to  dryness.  The  residue  was  extracted  with  water,  the  solution 
neutralised  with  baryta,  the  excess  of  baryta  removed  by  means  of 
carbonic  anhydride,  and  the  solution  evaporated  to  dryness  at  a  tem- 
perature not  exceeding  60°.  The  residue  thus  obtained  was  purified 
by  repeated  treatment  with  alcohol,  and  then  mixed  with  hydrobromic 
acid  and  auric  chloride,  when  crimson  plates  of  the  normal  aurobromide 
of  ^-pyridine-a-bromopropionic  acid  are  obtained.  The  gold  is  re- 
moved by  means  of  hydrogen  sulphide,  and  the  free  acid  is  heated  in 

4  6  2 
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sealed  tubes  at  150°  for  several  hours  with  excess  of  triethylamine. 
The  product  is  treated  with  an  aqueous  solution  of  potassium  car- 
bonate, and  the  oily  drops  of  the  liberated  alkaloid  are  dissolved  in 
ether- alcohol,  and  purified  by  treatment  with  animal  charcoal.  When 
mixed  with  auric  chloride,  it  yields  the  modified  aurochloride  of  pilo- 
carpidine,  AuCl3,C]oHuN202,  melting  at  144°. 

In  order  to  convert  pilocarpidine  into  pilocarpine,  the  extra- pyridic 
nitrogen  of  the  former  must  be  rendered  pentavalent  by  the  addition 
of  a  methyl-group,  whilst  the  pyridic  nitrogen  remains  trivalent. 

When  pilocarpidine  is  mixed  with  methyl  iodide  in  alcoholic  solution 
at  60 — 100°,  it  combines  with  1  mol.  of  methyl  iodide,  forming  a 
compound  which  crystallises  with  difficulty.  If  this  compound  is 
mixed  with  auric  chloride  an  oily  precipitate  is  formed  and  gradually 
changes  to  large  prismatic  needles  which  melt  at  152 — 153°  and  have 
the  composition  AuCl4Me,CioH,4N202.  This  compound  readily  loses 
methyl  chloride  when  fused,  and  yields  modified  pilocarpidine  auro- 
chloride, melting  at  144°.  Pilocarpidine  mixed  with  excess  of  methyl 
iodide  in  concentrated  methylic  solution,  and  then  with  fragments  of 
solid  potassium  hydroxide,  care  being  taken  that  the  temperature 
does  not  rise  too  high,  combines  with  methyl  iodide  (1),  and  methyl 
hydroxide  (2),  and  if  this  product  is  treated  with  carbonic  anhydride, 
and  the  liberated  alcohol  removed,  a  methiodide  is  obtained  identical 
with  that  formed  by  the  action  of  methyl  iodide  on  pilocarpidine  at 
60°.  The  hydroxymethylpilocarpidine  obtained  by  the  action  of  silver 
oxide  on  the  corresponding  methiodide,  yields  pilocarpidine  when 
boiled  with  water.  These  results  show  that  it  is  difficult  if  not  im- 
possible to  remove  the  methyl  hydroxide  from  position  (1),  and  replace 
it  by  methyl  hydroxide  in  position  (2). 

When,  however,  pilocarpidine  methiodide  is  oxidised  by  means  of 
silver  permanganate,  an  unstable  group,  MeN'^^'MnOi,  is  formed,  and 
decomposes  without  affecting  the  remainder  of  the  molecule.  An 
aqueous  solution  of  pilocarpidine  methiodide  is  mixed  with  silver 
])ermanganate  until  the  greater  part  of  the  silver  iodide  is  precipitated. 
Oxidation  takes  place  immediately,  and  the  liquid  contains  pilocarpine 
and  formic  acid.  The  alkaloid  is  liberated  by  addition  of  potassium 
carbonate,  and  yields  the  aurochloride  AuClsjCuHieNOg,  melting 
at  88°.  Synthetical  pilocarpidine  and  pilocarpine  yield  gummy  de- 
rivatives similar  to  those  obtained  by  Harnack  and  Meyer  from  the 
natural  products.  This  phenomenon  is  confined  to  the  gold  com- 
pounds, and  is  purely  physical. 

The  physiological  action  of  synthetical  pilocarpine  is  identical  with 
that  of  the  natural  alkaloid.  C.  H.  B. 


Physiological    Chemistry. 

Relation  between  Muscular  Activity  and  the  Chemical 
Effect  of  Respiration.  By  M.  Hanriot  and  C.  Bichet  (Gompt.  rend., 
105,  '^Q — 79). — The  work  done  consisted  of  raising  a  weight  of 
18  kilos,  to  a  height  of  0*5  metre  several  times,  the  air  expired  during  the 
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process  being  collected  and  measured.  The  oxygen  absorbed  was  less 
than  that  evolved  in  the  form  of  carbonic  anhydride,  and  the  quantity 
of  carbonic  anhydride  over  that  originally  existing  in  the  air  was  equal 
to  4*5  per  cent,  of  the  expired  gas.  This  is  the  limit  towards  which 
the  proportion  of  carbonic  anhydride  in  the  expired  air  tends  when 
work  is  being  done.  Correcting  for  the  work  done  in  raising  the 
arms  and  other  bodily  movements,  it  was  found  that  ten  lifts  or 
95  kilogrammetres  correspond  with  the  absorption  of  0"301  litre  of 
oxygen,  the  evolution  of  0'401  litre  of  carbonic  anhydride,  or  in  round 
numbers,  to  do  work  equivalent  to  100  kilogrammetres  requires  the  in- 
halation of  11  litres  of  air  above  the  normal  volume,  the  absorption  of 
0'300  litre  of  oxygen,  and  the  evolution  of  0-400  litre  of  carbonic  anhy- 
dride. The  ratio  between  the  oxygen  absorbed  and  the  carbonic  an- 
hydride evolved,  shows  that  the  chemical  change  involved  is  more 
complicated  than  the  simple  oxidation  of  glucose  or  glycerol.  Assum- 
ing that  the  energy  is  provided  by  the  combustion  of  glucose,  the  0*8  gram 
of  carbonic  anhydride  evolved  is  equivalent  to  0"545  gram  of  glucose, 
which  corresponds  with  2'0.5  cal.  or  860  kilogrammetres,  The  work 
actually  done  was  95  kilogrammetres,  and  hence  the  efficiency  of  the 
human  machine  is  one-ninth.  Taking  the  oxygen  absorbed  as  the 
basis  of  calculation,  and  assuming  that  it  is  all  used  in  the  combustion 
of  glucose,  it  corresponds  with  a  development,  of  heat  equivalent  to 
645  kilogrammetres,  and  hence  the  efficiency  in  this  case  is  one- 
seventh.  C.  H.  B. 

Heat  Developed  by  the  Activity  of  Muscles.  By  A.  Chauveau 
and  Kaufmann  {Gompt.  rend.,  105,  296 — 301). — The  temperature  of 
the  muscles  of  the  jaws  of  a  horse  was  taken  by  a  thermoelectric 
method,  fine  needles  being  inserted  one  into  the  left  muscle  the  other 
into  the  right  muscle.  So  long  as  the  muscles  remained  at  rest  the 
scale  of  the  galvanometer  remained  at  rest,  but  when  the  muscles 
were  active  the  galvanometer  needle  began  to  oscillate.  The  enerva- 
tion of  one  muscle  does  not  affect  the  relative  temperature  whilst  in 
repose,  but  when  in  action  the  temperature  of  the  muscle  which 
performs  its  functions  rises.  Cooling  by  radiation  and  evaporation  is 
prevented  by  a  casing  of  cotton-wool.  The  heat  developed  is 
calculated  from  the  weight  and  temperature  of  the  muscle  and  the 
quantity  of  blood  which  traverses  it.  The  rise  of  temperature  when 
the  muscle  is  engaged  in  mastication  is  042,  but  when  the  muscle 
makes  the  same  movements  without  doing  any  work  the  rise  of 
temperature  is  047,  or  the  work  done  corresponds  with  a  rise  of  tem- 
perature of  0*05°.  It  is  evident  that  a  very  considerable  amount  of 
heat  is  developed  when  a  muscle  is  in  operation,  but  only  a  small  part 
of  this  energy  (one-seventh  or  one-eighth)  is  used  up  in  doing  useful 
work.  C.  H.  B. 

Action  of  Micro-organisms  from  the  Mouth  and  from  Faeces 
on  Food-stufifs.  By  W.  Vignal  {Gompt.  rend.,  105,  311—313).— 
The  19  organisms  isolated  from  the  mouth  exert  very  consider- 
able digestive  and  fermentative  action.  Many  of  thera  dissolve 
albumin  and  fibrin,  curdle  milk,  invert  saccharose,  ferment  glucose, 
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and  saccharify  starcli.  Many  of  tliem  resist  the  action  of  the  gastric 
juice,  pancreatic  jaice  and  bile. 

The  faeces  contain  an  enormous  number  of  microbes,  including  at 
least  10  species,  six  of  which  are  also  found  in  the  mouth.  The  other 
four  possess  digestive  and  fermentative  powers. 

These  organisms  play  a  very  important  part  in  digestive  changes, 
and  there  is  little  doubt  that  these  changes  are  of  a  much  more 
complex  character  than  i&  generally  supposed.  C.  H.  B. 

Sugar  in  Urine.  By  C.  M^hu  (/.  Flmrm.  [5],  16, 145—149).— 
The  author  has  frequently  proved  the  presence  of  small  quantities  of 
sugar  in  the  urine  of  persons  passing  albuminous  urine  after  a  longer 
or  shorter  course  of  milk  food.  The  observations  have  only  been 
made  in  the  cases  of  patients  whose  urine  was  absolutely  free  from 
sugar  before  the  milk  treatment  was  commenced.  It  is  only  very 
rarely  that  the  sugar  has  amounted  to  4  grams  per  kilo,  of  urine, 
usually  not  more  than  2  grams  occurs.  The  urine  is  acidified  slightly 
and  boiled  to  coagulate  albumin,  filtered,  and  treated  with  -jL — ^  its 
volume  of  basic  lead  acetate,  filtered,  and  freed  from  lead  by  sodium 
carbonate.  The  resulting  liquid  added  to  its  own  volume  of  recently 
prepared  Fehling's  solution  is  heated  for  10  minutes  in  boiling  water ; 
the  reduction  is  very  evident  if  sugar  is  present.  The  urine  must  be 
recent  and  non-ammoniacal.  Preliminary  concentration  of  the  liquid 
at  a  moderate  temperature  to  one-third  its  volume  favours  the  reaction. 
Instead  of  Fehling's  solution,  the  author  has  also  used  a  solution  of 
bismuth  prepared  as  follows  : — Bismuth  subnitrate,  15"3  grams  ; 
tartaric  acid,  30  grams ;  soap  lye,  360  grams,  or  fused  sodium  hydrate, 
80  grams.  The  soap  lye  is  gradually  added  to  the  powdered  mixture 
of  the  two  first  substances  and  the  volume  is  made  up  to  500  c.c.  with 
hot  water.  The  solution  is  filtered  and  can  be  easily  preserved.  1  e.c.  is 
added  to  10  c.c.  of  urine  and  the  mixture  heated  to  boiling,  or  better 
still  heated  in  a  boiling  saturated  salt  solution.  If  the  mixture  does  not 
blacken  in  about  10  minutes,  it  is  concluded  to  be  free  from  sugar. 
This  reagent  does  not  blacken  in  contact  with  uric  acid  or  pure 
calcium  oxalate.  It  is  more  certain  than  Fehling's  solution  but  some- 
what less  rapid.  It  is  absolutely  necessary  that  the  liquid  to  be 
tested  should  be  free  from  albumin  and  albuminosCy  or  a  black 
precipitate  of  bismuth  sulphide  results.  In  all  cases,  it  is  well  to  filter 
the  liquid  before  applying  the  test.  J.  T. 

Per-ruthenic  Acid  in  Histology.  By  L.  Ranviee  (Compt.  rend., 
105,  145 — 147). — Per-ruthenic  acid  is  more  readily  reduced  by 
animal  tissues  than  is  osmic  acid,  but  the  action  is  so  energetic  that 
no  difi'erences  are  observed  in  the  behaviour  of  different  kinds  of 
tissues,  all  becoming  equally  black.  C.  H.  B. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Microbe  of  the  Indigo  Fermentation.  By  E.  Alvarez  (Compt. 
rend,  105,  286— 289).— In  the  fermentation  of  the  indigo  plant,  the 
colouring  matter  forms  on  the  surface  of  the  liquid  that  is  in  contact 
with  the  air,  and  the  fermenting  liquid  contains  an  enormous  number 
of  bacilli  and  micrococci  which  can  be  isolated  and  cultivated  by  the 
usual  methods.  A  sterilised  solution  of  the  indigo  plant  will  not 
ferment.  The  fermentation  is  due  to  one  bacillus  alone  and  is  not 
produced  by  any  other.  It  is  about  S/a  long  and  Vo/u,  broad 
with  rounded  extremities,  and  groups  of  six,  eight,  or  more  are 
frequently  arranged  end  to  end  in  the  form  of  a  chain.  The  bacillus 
is  surrounded  by  a  capsule  like  the  bacilli  of  pneumonia  and  rhino- 
scleroma.  It  is  readily  cultivated  by  the  ordinary  methods,  and  when 
placed  in  an  infusion  of  the  plant,  indigo  is  formed,  and  the  bacilli 
become  stained  blue  and  rapidly  multiply.  The  microbes  of  pneu- 
monia and  rhinoscleroma  also  determine  the  fermentation  of  indigo. 
Other  pathogenic  microbes  produce  no  effect.  The  indigo  bacillus  is 
strongly  pathogenic.  When  injected  subcutaneously,  it  produces  only 
local  effects,  bat  when  injected  into  the  veins  or  any  of  the  more 
vascular  organs,  such  as  the  lungs,  of  the  guinea-pig  it  rapidly  causes 
death.  The  principal  effects  are  congestion  of  the  digestive  tube  and 
strongly  marked  lesions  of  the  excretory  organs.  C.  H.  B. 

Aleurone-grains  in  the  Seed  of  Myristica  Surinamensis. 
By  A.  TscHiRCH  (Arch.  Fharm.  [3],  25,  619— 623).— The  seeds  are 
peculiar  in  the  extraordinary  development  of  the  albumin  crystalloids 
of  the  aleurone-grains.  Each  cell  is  almost  filled  with  a  large 
crystalloid  of  the  hexagonal  system,  either  a  rhombohedron  (B)  or  a 
combination  of  the  same  with  the  basal  plane  (R*OIl).  Twin  forms 
are  rare.  These  crystalloids  form  the  matrix  of  very  large  aleurone- 
grains.  As  a  rule,  to  each  crystalloid  is  attached  a  greater  or  less 
number  of  globoids,  each  including  a  needle-shaped  crystal  of  calcium 
oxalate.  Besides  the  globoids,  the  oxalate  crystals,  and  the  protein- 
crystalloids,  the  aleurone-grains  also  contain  a  residue  of  amorphous 
substance.  To  separate  these  constituents,  a  section  is  freed  from  fat 
by  means  of  ether,  then  very  dilute  aqueous  potash  dissolves  the 
albumin  crystalloids  after  washing,  acetic  acid  dissolves  the  globoids, 
and  then  the  calcium  oxalate  is  dissolved  in  dilute  hydrochloric  acid. 

J.  T. 

Examination  of  Caucasian  Madder  Root.  By  0.  Berg  ami 
(Ber.,  20,  2247 — 2251). — The  dried  powdered  root  was  extracted 
with  boiling  absolute  alcohol,  and  the  extract  reduced  to  ^  to  ^  of  its 
bulk  by  distillation;  a  yellowish-brown,  crystalline  substance  sepa- 
rated, consisting  of  crude  glucosides.  By  further  evaporation,  crystals 
of  cane-sugar  were  obtained;  the  mother-liquor  from  these  were 
treated  with  water  to  precipitate  the  colouring  matter  present.  The 
method  employed  in  purifying  the  glucosides  is  described.    The  yield 
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of  pure  ruberythric  acid  is  0*1  per  cent,  of  the  weight  of  root. 
The  amount  of  cane-sugar  is  about  3  per  cent.  The  pure  colouring 
matter,  which  consists  of  alizarin  together  with  much  purpurin, 
amounts  to  about  6  per  cent,  of  the  weight  of  root.  N.  H.  M. 

Experiments  with  Ensilage  in  Holland.  Bj  H.  Thiel  (Bied. 
Centr.,  1887,  445 — 447). — After  allowing  the  grass  to  make  for  a  day, 
it  was  formed  into  heaps  10  m.  square,  the  outer  portions  being 
higher  than  the  inner,  whereby  a  more  even  mass  is  produced,  the  top 
was  then  covered  with  boards,  and  weighted  with  stones  to  500  kilos, 
per  square  metre. 

The  composition  of  the  ensilage  compared  with  that  of  some  of  the 
same  grass  made  into  hay  was  as  follows  : — 

Ensilage  in  300 
Hay  in  parts  corresponding 

100  parts.         with  100  parts  hay. 

Albumin    12-1  13-5 

Fat 2-9  5-7 

Carbohydrates    and    lactic 

acid 32-7  46-8 

Crude  fibre 237  27*0 

Ash 7-3  9-0 

Water 21-7  213-9 

Six  milch  cows  and  six  heifers  were  then  fed  on  the  hay  and  ensilage, 
in  addition  to  other  foods  including  roots  and  linseed  cake.  It  was 
afterwards  found  that  those  heifers  and  cows  fed  with  hay  increased 
in  live-weight  to  a  greater  extent  than  those  fed  on  the  ensilage,  the 
increase  being  104  and  64  per  cent,  respectively.  The  yield  and 
quality  of  milk  was,  however,  best  from  those  cattle  fed  on  ensilage. 

The  editor  of  the  Gentralblatt  considers  that  this  last  fact  is  due 
more  to  the  individuality  of  the  cows  than  to  the  ensilage. 

E.  W.  P. 


Analytical   Chemistry. 


A  Source  of  Error  in  Gas  Analysis.  By  W.  Hempel  (Ber.,  20, 
2344). — The  author  points  out  that  cuprous  chloride  absorbs  gases  of 
the  ethylene  series,  but  that  when  such  salutions  are  further  brought 
in  contact  with  carbonic  oxide,  varying  quantities  of  the  hydrocarbons 
are  again  evolved.  In  analyses  in  which  cuprous  chloride  is  used  as 
an  absorbent  for  carbonic  oxide,  it  is  therefore  necessary  first  to 
remove  the  heavy  hydrocarbons.  L.  L.  T. 

A  Gas-burette  which  is  Independent  of  Atmospheric 
Pressure  and  Temperature.  By  W.  Hempel  (Ber.,  20,  2340— 
2343). — As  in  Petterson  and  Palmquist's  apparatus  (this  vol.,  p.  999) 
the  influence  of  atmospheric  temperature  and  pressure  is  obviated  by 


ANALYTICAL  CHEMISTRY.  1063 

connecting  the  measuring  tube  with  a  closed  volume  of  moist  air. 
The  eudiometer  is  connected  at  the  bottom  with  a  movable  mercury 
receiver,  and  at  the  upper  end  terminates  in  a  Greiner-Friedrich  slant- 
ing-bore three-way  tap  with  two  capillary  outlet  tubes.  One  of  these 
tubes  serves  to  draw  in  the  gas  to  be  analysed,  the  other  is  connected 
by  a  rubber  joint  with  a  small  [J -shaped  mercury  manometer,  the 
other  end  of  which  is  similarly  connected  with  the  air-chamber.  The 
eudiometer  and  air-tabes  are  placed  side  by  side  in  a  cylinder  of 
water.  L.  T.  T. 

Estimation  of  Phosphoric  Acid.  By  Malot  (/.  Pharm.  [5],  16, 
157 — 159). —  This  communication  is  supplementary  to  one  which 
appeared  in  the  July  number  of  J.  Pharm.  on  the  titration  of  phos- 
phoric acid  by  means  of  uranium  nitrate.  The  green  lake  formed  by 
uranium  oxide  with  the  colouring  matter  of  cochineal  being  decom- 
posed by  dilute  acids,  not  excepting  acetic  acid,  it  is  necessary  to 
operate  with  a  liquid  slightly  acidified  with  acetic  acid.  Hence, 
instead  of  adding  5  c.c.  of  sodium  acetate  solution  to  the  assay 
slightly  acidified  with  nitric  acid,  it  is  better  after  having  brought 
the  colour  of  cochineal  to  violet  by  means  of  ammonia  to  remove 
this  colour  by  adding  one  or  two  drops  of  acetic  acid.  This  also 
produces  the  best  conditions  for  the  precipitation  of  phosphoric 
acid  by  means  of  uranium  acetate.  The  solution  should  be  kept 
boiling,  especially  at  the  termination  of  the  operation,  which  is 
reached  when  a  definite  green  tint  is  produced,  neither  modified  by 
boiling  nor  by  the  further  addition  of  uranium  salt.  Instead  of 
uranium  nitrate,  it  seems  preferable  to  employ  the  acetate,  whose 
solution  better  preserves  a  constancy  of  composition  if  care  has  been 
taken  to  boil  during  a  few  hours  in  order  to  precipitate  phosphate, 
which  is  always  present  in  commercial  acetate.  Alcoholic  tincture  of 
cochineal  serves  as  well  as  the  solution  obtained  by  boiling  in  water. 
The  ammonium  magnesium  phosphate  precipitate  need  not  be  dis- 
soWed  off  the  filter,  but  may  be  thrown  along  with  the  latter  into  a 
200  c.c.  flask  for  the  titration.  This  precipitate  may  be  impure, 
either  from  the  presence  of  citric  or  molybdic  acid.  Either  of  these 
acids  interferes  with  the  accuracy  of  the  assay.  It  is  convenient  to 
dissolve  the  ammonium  phosphomolybdate  in  concentrated  ammonia, 
and  to  precipitate  with  citro-magnesium  solution  in  a  liquid  strongly 
ammoniacal,  and  to  wash  once  at  least  with  strong  ammonia,  finishing 
the  washing  with  dilute  ammonia  to  remove  the  last  traces  of  citric 
acid.  J.  T. 

Examination  of  Crude  Soda  Lyes  and  Red  Liquors.  By 
W.  Kalmann  and  J.  Spuller  (Dingl.  poli/t.  /.,  264,  456—459). — In 
examining  crude  soda  liquors,  it  is  the  practice  to  calculate  the  total 
consumption  of  iodine  as  sodium  sulphide,  the  separate  estimation  of 
sodium  sulphite  and  sodium  thiosnlphate  being  rarely  attempted 
owing  to  the  want  of  a  rapid  and  accurate  method.  The  authors 
recommend  a  process  based  on  the  insolubility  of  barium  sulphite  and 
the  solubility  of  barium  thiosulphate  in  alkaline  solutions.  The 
estimation  is  performed   in  the  following   manner: — (1.)   The  total 
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alkalinity  is  determined  in  a  measured  volnme  of  the  liquor  under 
examination  by  titration  with  normal  acid,  methyl-orange  being  used 
as  indicator.  The  acid  consumed  equals  sodium  carbonate  +  sodium 
sulphide,  +  sodium  hydroxide,  +  one-half  sodium  sulphite  (NajSOa 
is  alkaline  and  NaHSOs  neutral  to  methyl-orange).  (2.)  An  equal 
volume  of  the  liquor  is  titrated  with  a  decinormal  solution  of  iodine, 
the  volume  consumed  corresponding  with  the  sodium  sulphide  +  the 
sodium  sulphite,  +  the  sodium  thiosulphate.  (3.)  Twice  the  volume 
of  liquor  as  that  used  in  (1)  and  (2)  is  precipitated  with  an  alkaline 
zinc  solution,  and  the  mixture  made  up  to  a  certain  measure,  one-half 
of  which  is  filtered,  acidified,  and  titrated  with  decinormal  iodine 
solution.  The  iodine  consumed  equals  sodium  sulphite  +  sodium 
thiosulphate.  (4.)  Three  or  four  times  the  volume  of  liquor  used  in 
(1)  and  (2)  is  treated  with  an  excess  of  a  solution  of  barium  chloride, 
the  mixture  made  up  to  a  known  volume  with  water,  and  filtered. 
(a.)  One-third  or  one-fourth  (as  the  case  may  be)  of  the  filtrate  is 
titrated  with  normal  acid,  the  amount  used  corresponding  with  the 
sodium  hydroxide  +  the  sodium  sulphite,  (h.)  A  new  third  or  fourth 
of  the  filtrate  is  acidified  and  titrated  with  decinormal  iodine  solution, 
the  iodine  consumed  being  equal  to  sodium  sulphite  +  sodium  thio- 
sulphate.    The  calculation  is  made  as  follows  : — 

2     —  4& =  A  c.c.  decinormal  iodine  solution 

corresponding  to NagSOa. 

2     —  3 =B  c.c.  decinormal  iodine  solution 

corresponding  to !N'a2S. 

4&  —  (2 — 3)    ....   =  C  c.c.  decinormal  iodine  solu:tion 

corresponding  to Na2S203. 

4a  —  yV-^    =  D  c.c.  normal  acid  corresponding 

to NaOH. 

1     —  (4a  +  x^A)  =  E  c.c.  normal  acid  corresponding 

to NaaCOg. 

The  results  of  several  test  analyses  are  given.  D.  B. 

Estimation  of  Titanic  Acid.  By  L.  L^vy  (/.  Pharm.  [5],  16, 
56 — 61). — Titanic  acid  is  estimated  by  fusing  the  material  with 
hydrogen  potassium  sulphate,  extracting  with  cold  water  the  mixture 
of  titanate  and  sulphates  thus  formed,  boiling  for  six  hours  to  pre- 
cipitate the  titanic  acid,  calcining,  and  weighing.  In  presence  of 
alkalis,  magnesium,  zinc,  aluminium,  or  copper  oxides,  it  is  only 
necessary  to  fuse  with  the  sulphate  as  above,  dissolve  the  mass  in 
water  acidified  with  a  sufficient  quantity  of  sulphuric  acid,  neutralise 
with  potash  or  ammonia,  then  add  0*5  gram  of  sulphuric  acid  to  each 
100  c.c.  of  solution,  and  finally  boil  for  six  hours,  constantly  replacing 
the  water  driven  off.  This  method  is  not  applicable  in  the  case  of  iron 
sesquioxide.     The  results  are  high.  J.  T. 


1065 


General   and   Physical   Chemistry. 


Oxygen  in.  the  Sun.  By  J.  Trowbeidge  and  C.  0.  Hutchins  {Phil. 
Mag.  [5],  24,  302 — 310). — In  these  experiments,  a  powerful  alter- 
nating current  ^vas  caused  to  pass  between  electrodes  of  aluminium,  and 
the  spectrum,  obtained  by  a  grating,  photographed  on  one  half  of  a 
photographic  plate,  then,  without  altering  the  arrangement  of  the 
apparatus,  sunlight  was  admitted,  and  its  spectrum  photographed  on  the 
other  half  of  the  plate.  The  wave-lengths  of  the  air  or  sun  spectra 
were  tabulated.  The  authors  point  out  that  in  order  to  be  certain  of 
the  existence  of  an  element  in  the  sun,  the  coincidence  of  a  large 
number  of  the  lines  of  the  element  in  position  and  grouping  with  the 
dark  lines  of  the  solar  spectrum  is  necessary,  or  else  a  general  simi- 
larity in  the  character  of  the  lines  ;  they  find  no  such  coincidence  for 
oxygen  so  far  as  they  have  examined  (wave-lengths  3749"8 — 5033'85). 
They  find  that  the  bright  lines  of  Draper's  spectrum  vanish  in  their 
high-dispersion  apparatus,  and  contain  numerous  dark  lines,  and,  more- 
over, that  there  is  no  general  coincidence  between  the  oxygen  lines 
and  the  bright  spaces  of  the  solar  spectrum.  H.  K.  T. 

Existence  of  Carbon  in  the  Sun.  By  J.  Trowbridge  and  C.  C. 
Hutchins  {Phil.  Mag.  [5],  24,  310— 313).— The  authors  find  that  the 
solar  spectrum  near  H  contains  dark  lines  exactly  agreeing  with  the 
spaces  between  the  bright  lines  of  the  flutings  of  the  carbon  spec- 
trum. The  carbon  spectrum  is  wanting  in  the  green  and  blue.  This 
may  be  due  to  the  effect  of  vapour  in  the  sun's  atmosphere,  the  lines 
due  to  any  element  being  unaltered,  obliterated,  or  reversed,  according 
to  the  temperature  of  the  vapour  through  which  the  light  passes.  The 
temperature  of  the  luminous  vapour  itself  may  also  vary.  Further 
the  spectrum  from  one  element  may  be  partially  obliterated  by  the 
passage  of  the  light  through  the  vapour  of  another  element.  The 
photographic  spectrum  of  carbon  can  be  obliterated  in  the  green 
and  blue  by  superimposing  upon  it  that  of  iron,  of  nickel,  and  of 
cerium.  The  fluted  carbon  spectrum  of  the  voltaic  arc  is  due  to  a  re- 
versal of  the  continuous  spectrum  of  the  ignited  carbon  by  its  own 
vapour;  hence  the  temperature  of  the  sun's  atmosphere  where  the 
carbon  is  volatilised  must  approximate  to  that  of  the  voltaic  arc. 

H.  K.  T. 

Existence  of  Certain  Elements  and  Discovery  of  Platinum 
in  the  Sun.  By  C.  C.  Hutcuins  and  E.  L.  Holden  {Phil.  Mag.  [5J, 
24,  325 — 330) . — The  spectra  of  different  metals  in  the  voltaic  arc  are 
compared  with  the  solar  spectrum  by  means  of  apparatus  already  de- 
scribed (see  preceding  Abstracts).  The  authors  conKrm  the  results  of 
Lockyer  for  the  metals  cadmium,  bismuth,  silver,  potassium,  and 
lithium,  whilst  they  find  insufficient  coincidence  for  the  metals  lead, 
cerium,  molybdenum,  uranium,  and  vanadium.  Platinum,  which  has 
not  hitherto  been  found  in  the  solar  spectrum,  gives  64  lines  between 
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wave-lengths  4250  and  4950,  16  of  which  agree  with  solar  lines,  whilst 
seven  are  doubtful.  H.  K.  T. 

Spectrum  Analysis.  By  A.  F.  Sundell  (Phil  Mag.  [51,  24, 98— 
106). — The  author  examines  the  spectra  of  considerable  thicknesses  of 
rarefied  gases  at  low  temperatures.  The  gases  were  contained  in  glass 
tubes,  viewed  end  on,  the  ends  of  the  tubes  being  coated  with  tinfoil 
connected  with  the  conductors  of  a  Holtz  machine. 

Air  first  became  luminous  at  a  pressure  of  10  to  12  mm. ;  at  8  mm. 
the  light  took  up  peculiar  stratifications,  which  oscillated  rapidly. 
The  spectroscope  showed  a  large  number  of  bands,  which  are  tabu- 
lated. With  pressures  less  than  0'0003  mm.,  the  luminosity  ceased. 
The  author  finds  that  even  with  a  tube  which  had  been  frequently 
exhausted  during  a  period  of  four  months,  evidence  of  air  appears 
shortly  after  exhaustion.  If  the  discharge  is  made  to  take  the  form 
of  sparks,  luminosity  ceases  at  a  pressure  of  0'004  mm.  Hydrogen, 
oxygen,  and  nitrogen  were  also  examined.  The  first  was  luminous 
in  the  highest  vacua ;  oxygen  was  brightest  at  02  mm. ;  nitrogen 
gave  the  same  spectrum  as  air.  H.  K.  T. 

Radiant  Matter  Spectroscopy :  Examination  of  the  Residual 
Glow.  By  W.  Crookes  (Proc.  Roy.  Soc,  42,  111— 1.31).— The 
author  has  devised  the  following  modification  of  Becquerel's  phos- 
phoroscope.  The  phosphorescent  substance  in  an  exhausted  bulb  is 
excited  in  the  usual  way  by  the  spark  from  the  secondary  of  an  induc- 
tion coil,  and  is  viewed  through  a  rotating  disc  having  12  symmetri- 
cally placed  apertures  near  its  margin.  A  brass  cylinder,  one  end  of 
which  is  cut  into  12  teeth,  is  fixed  upon  the  axis  of  the  disc,  and  two 
springs,  one  pressing  on  the  continuous  part  of  the  cylinder,  and  the 
other  (adjustable)  rubbing  over  the  teeth,  serve  to  complete  the 
circuit  through  a  battery  and  the  primary  of  the  coil.  By  adjusting 
the  movable  spring  the  spark  from  the  secondary  can  be  made  to  coin- 
cide with  the  passage  of  an  aperture  between  the  substance  under 
examination  and  the  eye  or  a  spectroscope,  or  to  precede  it  by  a  short 
interval  of  time,  easily  calculated  when  the  velocity  of  the  disc  is 
known.  By  moving  the  adjustable  spring  towards  or  from  the  bases 
of  the  teeth,  the  relative  duration  of  the  makes  and  breaks  can  be 
varied  at  pleasure.  Since  the  line  spectrum  of  the  residual  gas  in  the 
bulb  has  no  appreciable  duration,  much  lower  vacua  are  necessary  for 
the  examination  of  the  residual  glow  by  this  method. 

When  yttria,  free  from  samaria,  is  thus  examined,  it  is  found  that  all 
the  bands  in  its  phosphorescent  spectrum  do  not  appear  at  the  same 
speed  of  rotation.  As  this  is  gradually  increased  they  come  into  view 
in  the  order  G/3  (545),  greenish-blue,  and  Ga  (482),  deep  blue  (dura- 
tion 0-0035  sec.) ;  GB  (574),  citron  (0-0032  sec.)  ;  G^  (647),  deep  red 
(0-00175  sec).  At  an  interval  of  0*00125  sec.  G^  and  G/3  are  equally 
briglit,  and  Grj  just  visible ;  and  at  0'000875  sec.  all  are  seen  of  their 
usual  brightness.  The  author  confirms  the  absence  of  the  citron  band 
from  the  spectrum  of  phosphorescent  yttric  phosphate. 

Elsewhere  the  author  has  pointed  out  that  1  per  cent,  of  lime  added 
to  a  badly  phosphorescing  substance  containing  yttrium  or  samarium 
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brings  out  tlie  phosphorescence  well.  In  the  former  case,  it  diminishes 
the  sharpness  of  the  line  G5,  but  increases  its  brightness,  as  well  as 
that  of  Ga.  In  the  phosphoroscope,  lime  is  observed  also  to  change 
the  order  in  which  the  yttric  lines  appear  to  Go,  Ga,  G/3,  G7. 

The  author  attributes  this  action  to  the  long  residual  phosphor- 
escence of  the  lime,  which  induces  or  assists  certain  yttric  vibra- 
tions (G^),  and  is  antagonistic  to  others  (G/3).  Tjie  influence  of  baryta 
and  strontia  on  the  phosphorescence  of  yttria  has  also  been  studied, 
and  the  author  gives  the  order  of  appearance  and  intensities  of  the 
lines.  The  results  cannot  well  be  condensed,  the  action  of  each  alka- 
line earth  not  only  being  fundamentally  different,  but  varying  with 
the  relative  proportions  of  the  mixtures.  An  interesting  result  is  ob- 
tained on  adding  strontia  to  a  mixture  of  yttria  and  samaria  and 
viewing  it  in  the  phospho;roscope  with  the  wheel  rotating  rapidly. 
The  line  G^  is  then  completely  suppressed,  and  a  spectrum  is  obtained 
un distinguishable  from  that  of  Marignac's  Ya  (Proc.  Boy.  Soc,  40, 
236). 

Many  earths  and  oxides,  or  mixtures  of  these  with  lime,  have  been 
examined,  mostly  as  sulphates.  The  results  are  given  in  more  or  let-s 
detail. 

Arsenious  acid,  cadmium,  copper,  lead,  and  nickel  sulphates,  tin, 
tungsten,  and  uranium,  in  small  quantity  with  lime,  give  the  phos- 
phorescence of  the  latter. 

Alumina,  giving  the  crimson  line,  has  a  very  persistent  residual 
glow.     In  the  phosphoroscope,  rubies  shine  with  great  brilliancy. 

Antimony  oxide  (5  per  cent.)  with  lime  phosphoresces  white,  with 
a  broad  space  in  the  yellow.  In  the  phosphoroscope,  the  glow  is  green 
and  very  strong :   the  red  and  orange  are  obliterated. 

Barium  (5  per  cent.)  with  lime,  bright  reddish-orange  phosphor- 
escence, with  specks  of  yellow  and  violet.  The  spectrum  is  continuous, 
faint  in  the  red,  strong  in  the  green,  and  with  a  broad  black  band  in 
the  orange. 

Bismuth  (15  per  cent.)  with  lime,  bright  reddish-orange.  The 
spectrum  shows  a  broad  dark  band  in  the  red  and  orange,  a  black 
band  in  the  yellow,  and  great  concentration  in  the  green  and  blue. 
In  the  phosphoroscope,  red  and  orange  are  obliterated. 

Calcium  sulphate,  greenish-blue  phosphorescence,  without  bands  or 
lines.  In  the  phosphoroscope,  the  colour  is  green,  red  and  orange 
being  cut  off. 

Chromium  (5  per  cent.)  with  lime,  pale-reddish  phosphorescence. 
The  phosphoroscope  cuts  off  red  and  orange. 

Diamonds  glowing  pale-blue  have  the  longest  residual  glow;  next 
come  those  glowing  yellow.  Those  phosphorescing  red  have  no  residual 
glow. 

Glucina,  rich  blue  ;  no  residual  glow. 

Lanthanum  sulphate,  reddish.  The  spectrum  shows  a  broad  orange 
band  with  a  sharp  line — \/\^  280 — superposed.  This  is  identical  with 
the  line  Ge.  Lime  changes  the  colour  to  yellow,  bringing  out  lines  of 
yttrium  and  samarium,  these  being  present  as  impurities.  G/J  is, 
however  suppressed,  together  with  a  portion  of  the  neighbouring 
spectrum. 

4  c  2 
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Lead  sulphate,  nearly  white.  In  the  phosphoroscope,  red  and  orange 
a"e  cut  off. 

Magnesia,  pink  ;  5  per  cent,  with  lime  greenish,  turning  red  as  the 
powder  heats. 

Potassium  with  lime,  bright.     Residual  glow  persistent. 

Samarium  (see  Fhil.  Trans.,  1885,  709). 

Scandium  as  earth  or  sulphate,  very  faint  blue. 

Sodium  sulphate  gives  a  greenish  tinge  to  the  phosphorescence  of 
calcium  sulphate.     The  sodium  line  is  visible  in  the  spectrum. 

Strontia,  rich  blue  with  continuous  spectrum.  In  the  phosphoro- 
scope, the  glow  is  bright  green,  the  red  and  blue  ends  being  cut  off. 

Thorium,  as  oxide  or  sulphate,  alone  or  with  lime,  does  not  phos- 
phoresce at  all,  and  the  tube  rapidly  becomes  non-conducting,  the 
spark  passing  across  the  gauge  (37  mm.  in  air)  rather  than  through 
the  tube;  in  the  same  vacuum,  when  yttria  takes  the  place  of  thoria, 
a  spark  of  7  mm.  length  in  air  will  pass  through  the  tube.  This 
phenomenon  is  inexplicable ;  evidently  the  passage  of  electricity 
through  the  tube  depends  mainly  on  the  phosphorogenic  properties  of 
the  earth  opposite  the  poles. 

Thulium  and  erbium  together  phosphoresce  green  (Proc.  Boy.  Soc, 
40,  77).  The  spectrum  shows  a  faint  blue  double  line,  which  is  in- 
tensihed  by  the  presence  of  lime.  Some  of  the  yttrium  lines  are  also 
seen. 

Ytterbium  when  pure  gives  blue  phosphorescence  without  bands. 
Some  specimens,  not  quite  pure,  give  bands  in  the  blue  which  are 
intensified  by  the  addition  of  lime,  and  which  the  author  has  carefully 
measured.     Their  origin  is  still  uncertain. 

The  higher  fractions  of  yttria  sometimes  show  a  sharp  green  line 
(l/\2  325  approximately).  These  fractions  phosphoresce  of  a  golden- 
yellow  colour,  the  fractions  at  the  other  end  phosphorescing  yellowish- 
green.     The  green  line  may  possibly  belong  to  a  new  earth. 

The  phosphorescence  of  various  mixtures  of  oxides  with  yttria 
(usually  as  sulphates)  is  then  described.  Most  earths  have  the  effect 
of  destroying,  or  diminishing  the  brilliancy  of  the  yttric  phos- 
phorescence. Yttria  (5  per  cent.)  with  alumina  gives  a  good  yttrium 
spectrum.  In  the  phosphoroscope,  the  lines  G^  and  Gx  first  appear 
together,  then  G^.  0*5  per  cent,  of  bismuth  with  yttria  then 
suppresses  the  citron  line  G^,  thereby  rendering  visible  the  samarium 
double  green  line  and  Gy3.  With  larger  proportions  of  bismuth,  the 
spectrum  either  is  that  of  yttrium,  or  is  bad.  Cerium  and  didymium 
tend  to  deaden  the  yttrium  spectrum.  With  zinc  (95  per  cent.),  the 
7)hosphorescence  is  yellowish-white  and  brilliant.  In  the  phos- 
phoroscope, the  colour  becomes  reddish  and  the  line  Gy3  appears  first. 
G^  is  suppressed.  If  samarium  is  present,  its  spectrum  now  comes 
out  distinctly. 

Zinc  sulphide  (Sidot's  hexagonal  blende,  Compt.  rend.,  62,  999, 
and  63,  188)  phosphoresces  most  brilliantly  even  in  a  vacuum  of 
several  inches.  The  glow  is  then  green;  but  as  the  exhaustion  pro- 
ceeds it  becomes  blue  at  the  edges  of  the  crystals.  At  a  high 
exhaustion,  the  two  colours  are  of  equal  brightness,  but  in  the  phos- 
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phoroscope  the  blue  is  only  seen  at  a  higli  speed.  The  green  glow 
lasts  for  an  hour  or  more. 

The  author  then  reviews  the  evidence  on  which  he  bases  the 
claims  of  the  bodies  Gx,  G/3,  &c.,  to  be  regarded  as  separate 
entities,  and  the  influence  of  baryta,  strontia,  and  lime  is  discussed 
at  length  in  each  case.  It  is  remarkable  that  the  spark  spectra  of 
old  yttrium,  and  of  the  higher  and  lower  fractions  obtained  from  it, 
are  perfectly  identical,  although  the  phosphof-escent  spectra  and 
chemical  properties  of  the  three  are  markedly  different.  Two  theories 
of  the  true  nature  of  these  substances  are  suggested,  namely,  the 
hypothesis  of  sub-molecules  which  differ  from  each  other  "according 
to  the  position  they  occupy  in  the  yttrium  edifice,"  and  the  hypothesis 
that  each  of  them  is  an  independent  element.  On  the  latter  view,  the 
spark  spectrum  of  yttrium  may  be  supposed  to  belong  to  Go,  which  is 
nowhere  completely  separated  during  the  process  of  fractionation.  A 
third  view  is  that  of  de  Boisbaudran,  who  considers  that  yttrium  is 
an  element  giving  a  spark  spectrum,  but  not  phosphorescing  in  a 
vacuum  ;  and  that  the  phosphorescent  spectra  are  due  to  impurities ; 
these  are  two  in  number,  and  are  provisionally  named  Z«  and  Zj3. 

Ch.  B. 

Sharp  Line  Spectrum  of  Phosphorescent  Alumina.    By  W. 

Crookes  (Chem.  News,  56,  59 — 62,  72 — 74). — A  rejoinder  to  Bois- 
baudran (this  vol.,  pp.  191,  409,  538,  625,  755).  The  author  has  proved 
by  direct  experiment  the  possibility  of  removing  very  minute  propor- 
tions of  chromium  from  large  quantities  of  alumina: — 1.  By  boiling 
the  alkaline  solution  ;  2.  By  passing  chlorine  through  the  alkaline 
solution ;  3.  By  fractional  crystallisation  of  ammonia  alum.  All 
these  methods  were  employed  in  the  preparation  of  the  author's 
"  high  alumina,"  in  which  not  the  slightest  indication  of  chromium 
could  be  detected,  nevertheless  a  sharp  line  phosphorescent  spectrum 
was  obtained,  including  the  red  line;  hence  proving  that  alumina 
without  chromium  can  produce  it.  Next  the  author  shows  that 
chromium  in  admixture  with  glucina,  magnesia,  lime,  zinc  oxide  and 
other  similar  substances,  and  subjected  to  heating  vnth.  and  without 
sulphuric  acid,  and  to  temperatures  varying  from  cherry-red  to  full 
white,  did  not  show  any  sharp  red  line.  "  The  general  character  of  the 
phosphorescence  was  reddish-orange,  the  spectrum  being  almost  con- 
tinuous, with  the  extreme  red  and  blue  ends  obliterated."  Hence 
chromium  in  many  solid  solvents  does  not  appear  to  give  the  sharp 
red  line  spectrum.     Moreover,  Boisbaudran's  chromium-gallium  red 

line  has  a  wave-length  \6S97  to  6898  (=  Tj  2102),  very  far  from  tl  e 

alumina  red  line  \6940  or    r2-2076;  besides  owing  to  the  chemical 

analogy  of  aluminium  and  gallium,  it  is  quite  natural  to  expect  a 
resemblance  in  their  spectra. 

In  connection  with  alumina  and  samaria  (Boisbaudran,  this  vol., 
p.  1008),  it  is  shown  that  alum  may  be  obtained  quite  free  from  samaria 
by  fractional  crystallisation  ;  hence  the  author's  high  alumina  is  free 
from  this    impurity.      And   he    finds    that   the    mixed   sulphates   of 


then  follows  a  clear  space,  and  from  — 2^09  to  500  some  nebulous  groups. 
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aluminium  and  samarium  heated  to  redness  give  the  phosphorescent 
spectrum  of  the  latter  modified  by  the  presence  of  the  former,  which 
is  explained  in  this  way:  a  red  heat  is  not  sufficient  to  decompose  the 
sulphates,  and  samarium  sulphate  is  phosphorescent,  whereas 
aluminium  sulphate  is  not.  On  the  other  hand,  when  the  sulphate 
mixture  is  heated  at  a  very  high  temperature,  both  are  decomposed, 
aud  the  residue  of  alumina  and  samaria  gives  the  new  sharp  line 
spectrum  of  alumina,  which  might  be  expected,  since  samaria  alone 
gives  practically  no  phosphorescent  spectrum.  Maps  and  detailed 
descriptions  of  the  spectra  are  given  in  the  paper.  D.  A.  L. 

Sharp  Line  Spectra  of  Phosphorescent  Yttria  and  Lanthana. 

By  W.  Ceookes  (Ghem.  Neivs,  56,  62,  81— 82).— Yttria  precipitated 
from  the  sulphate  by  ammonia,  and  heated  to  redness,  does  not  phos- 
phoresce ;  but  when  ignited  at  a  full  white  heat,  it  phosphoresces  with 
a  clear  yellow  light,  and  gives  a  spectrum  containing  sharp  lines  : — 

from  —  224  to  370  these  are  numerous  and  in  many  cases  sharp  lines ; 

1 

A  specimen  of  lanthana,  treated  in  a  similar  manner.,  phosphoresced  of  a 
superficial  yellow  colour,  and  gave  a  very  brilliant  spectrum.    A  line  at 

■yz  224,  groups  of  bands  from  237  to  285,  a  band  at  about  330  and 

383,  and  407.  Maps,  tables,  and  descriptions  of  both  the  spectra  are 
furnished  in  the  papers.  At  present  no  striking  results  have  been 
obtained  by  treating  in  the  same  manner  niobic  acid,  samaria, 
ytterbia,  and  erbia.  D.  A.  L. 

Chemical  Structure  of  Oxygen  and  Hydrogen,  and  their 
Dissociation  in  the  Sua's  Atmosphere.  By  A.  Gunwald  (Phil 
Mag.  [5],  24,  354 — 367). — Let  [a]  be  the  volume  of  a  primary  element 
in  a  gaseous  substance  A,  and  let  [_a  ]  be  the  volume  which  the 
element  occupies  when  A  has  combined  with  another  gas,  then  the 
wave-lengths  of  the  rays  which  the  element  emits  in  its  first  combi- 
nation are  to  the  wave-lengths  which  it  emits  in  its  second  combina- 
tion, as  a  [a]  :  [a'].  Thus,  whilst  HCl,  HBr,  and  HI  give  spectra 
consisting  of  hydrogen  and  halogen  lines  only,  H2O  gives  a  spectrum 
which  may  be  obtained  by  multiplying  the  second  hydrogen  spectrum 
by  ^.  By  this  means,  water  lines  hitherto  unnoticed  have  been 
detected.  Further  the  wave-lengths  of  the  hydrogen  spectrum  can 
be  divided  into  two  groups,  (a)  and  (b),  such  that  {a)  X  ^§  and 
(b)  X  f  give  lines  in  the  water-spectrum ;  hence  by  the  preceding 
reasoning  hydrogen  consists  of  two  elements,  a  and  b.  Let  [a]  and 
[6]  be  the  volumes  which  they  occupy  in  a  unit  volume  of  hydrogen, 
then  [a]  -\-  [b]=l,  moreover  ||  [a]  +  f  [h]  =  f  ;  . ' .  [a]  :  [6]  =  4  :  1, 
or  hydrogen  consists  of  4  vols,  of  the  element  a  combined  with  1  vol. 
of  the  element  b.  Spectra  are  given  for  the  elements  a  and  b.  In 
accordance  with  the  above  principle,  the  wave-lengths  of  oxygen  and 
hydrogen   multiplied   by  f  give  the  water-spectrum.     In  the   same 
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way,  tlie  oxygen  spectrum  may  be  split  up  into  sets  of  lines,  which 
when  multiplied  by  suitable  factors  give  lines  in  the  compound  H 
spectrum  and  water- spectrum,  and  from  these  factors  the  formula 
O  =  H'  [&4(&4Cd)5]  is  obtained,  or  oxygen  is  composed  of  the  modified 
hydrogen  H',  which  radiates  the  compound  line  spectrum  of  hydrogen, 
of  the  element  b,  and  of  a  new  element  c.  The  composition  of  carbon 
and  nitrogen  is  also  investigated.  By  a  comparison  of  the  a  and 
b  spectra  with  the  chromospheric  lines,  it  is  found  that  hydrogen 
exists  in  a  dissociated  state  in  the  sun's  atmosphere,  and  that  the 
element  b  is  identical  with  helium  D3  =  5874'9,  whilst  the  extremely 
light  element  a  forms  the  corona  substance  X,  =  5315'9,  and  is  named 
by  the  author  coronium.  H.  K.  T. 

Photochromatic  Properties  of  Silver  Chloride.  By  Gr.  Staats 
(Ber.,  20,  2322— 2323).— When  a  well-polished  plate  of  silver  is 
dipped  into  a  5  per  cent,  solution  of  iron  chloride,  it  acquires  a  slate 
colour.  The  plate  is  taken  out  of  the  solution  after  10  seconds,  dried 
quickly  (without  heating),  and  covered  with  red,  emerald,  orange, 
and  cornflower-blue  glass.  In  sunshine,  the  colours  appear  on  the 
plate  after  a  few  minutes  ;  over-exposed  plates,  especially  blue  ones, 
are  brownish.  The  colours  dissolve  readily  in  aqueous  ammonia. 
If  the  plate  is  heated  before  exposure,  it  acquires  first  a  violet  and 
then  a  red  colour,  and  at  the  same  time  partly  loses  its  sensitiveness 
to  yellow  and  green  light.  The  experiment  is  suggested  as  suitable 
for  a  lecture  experiment.  N".  H.  M. 

Modification  of  the  Ferric  Chloride  Cell.  By  T.  Moore 
(Chem..  News,  56,  64). — Potassium  chlorate,  hydrochloric  acid,  and  a 
very  small  quantity  of  bromine  are  recommended  in  place  of  bromine 
alone  (Warren,  this  vol.,  p.  413),  as  more  economical  and  equally 
efficient  for  the  regeneration  of  the  ferric  chloride  in  ferric  chloride 
ceils.  Cells  composed  of  zinc  and  carbon  immersed  in  a  strong  solu- 
tion of  potassium  permanganate  and  ammonium  chloride  are  sug- 
gested for  use  in  batteries  for  electric  bells,  &c.  Exhausted  Leclanche 
cells  can  be  to  a  great  extent  revived  by  pouring  a  warm,  strong,  and 
slightly  acid  solution  of  permanganate  into  the  porous  cell. 

D.  A.  L. 

Electrical  Conductivity  of  Hot  Gases.  By  J.  Buchanan  (Phil. 
Mag.  [5],  24,  297 — 302). — In  these  experiments,  small  pieces  of  plati- 
num foil  are  placed  vertically  and  parallel  with  a  flat  gas-flame  between 
them,  the  platinum  discs  being  connected  with  the  binding  screws  of 
a  condenser  charged  from  a  Leclanche  battery,  and  with  the  quadrants 
of  an  electrometer;  one  pair  of  quadrants  being  connected  to  earth. 
The  flame  being  in  action,  the  battery  was  disconnected,  and  scale- 
readings  taken  at  equal  intervals  of  time  until  zero  was  nearly  reached. 
From  these  readings  the  rate  of  leakage  could  be  found. 

Curves  are  plotted  in  which  the  scale-readings  of  the  electrometer  are 
the  ordinates,  and  the  times  the  abscissae,  and  equations  are  obtained. 
It  was  found  that  the  rate  of  leakage  was  more  rapid  when  the  in- 
sulated quadrant  was  negatively  charged  than  when  positive. 

H.  K.  T. 
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Electromotive  Dilution  Constants  of  Silver  and  Copper 
Salts.  By  J.  Mieslee  {Monatsh.  Ghem.,  8,  193— 196).— Moser  (Abstr., 
1886,  925)  has  applied  the  term  electromotive  dilution  constant  to  the 
electromotive  force  of  the  current  between  two  solutions  of  single 
and  double  concentration.  The  values  of  the  constants  determined  by 
the  present  series  of  experiments  are  given  in  the  following  table  : — 

Acetate.  Sulphate.  Nitrate. 

Copper 2-3  3-6  — 

Lead    2-6  —  8-3 

Zinc 5-0  —  11-6 

Silver 10-7  12-0  16-2 

C.  S. 
Thermochemical  Law  conjectured  by  Pebal  respecting  Non- 
reversible Electrolytic  Actions.  By  L.  Boltzmamm  {Monatsh. 
Chem.,  8,  230 — 236). —  The  present  paper  has  been  constructed  from 
a  few  data  in  the  papers  left  by  Pebal,  and  from  some  suggestions 
made  to  Boltzmann  a  few  days  before  Pebal's  death. 

If  a  current  is  produced  through  an  electrolytic  cell  by  a  difference 
of  potential  infinitely  little  different  from  the  electromotive  force  of 
polarisation  p,  an  infinitely  slow  separation  of  ions  takes  place.  By 
including  a  very  large  resistance  in  circuit,  the  process  will  be  re- 
versed and  a  very  feeble  current  will  flow  through  the  cell,  whose 
electromotive  force  will  be  infinitely  little  different  from  p.  In  each 
case,  p  will  be  independent  of  the  strength  of  the  current  provided  it 
is  small.  From  the  second  law  of  thermodynamics,  Helmholtz  finds 
that  in  such  a  cell  no  seconda^ry  heat  will  be  produced  as  long  as  p  is 
independent  of  the  absolute  temperature  0.  If,  on  the  contrary,  p  is 
a  function  of  0,  a  quantity  of  heat  measured  by — 

"^^'1 '' 

must  be  supplied  to  the  cell  in  order  to  maintain  the  temperature  con- 
stant, in  the  case  where  the  process  is  reversed.  Here  the  current  of 
strength  I  traverses  the  cell  for  a  time  t,  and  a  is  the  thermal  equivalent 
of  a  unit  of  work.  This  result  has  been  tested  by  the  experiments 
of  Czapski,  Gokel,  and  Jahn,  and  has  been  found  to  be  correct.  In 
many  cases,  however,  the  actions  are  not  reversible.  Pebal  believes 
that  Helmholtz's  result  may  be  extended  to  non-reversible  actions 
somewhat  on  the  following  grounds  : — 

In  the  majority  of  cases  to  which  the  second  law  of  tliermodynamics 
is  applied,  as,  for  instance,  to  the  theory  of  the  steam-engine,  &c., 
the  immediate  circumstances  are  not  strictly  reversible.  Rather  they 
have  to  be  approximated  to  by  an  ideal  set  of  conditions,  in  which 
every  finite  difference  of  temperature  and  every  sudden  transformation 
of  energy  is  avoided.  In  a  similar  manner,  Helmholtz's  result  may 
possibly  be  made  available  for  all  electrolytic  actions  by  replacing 
sudden  transformations  of  energy  by  reversible  processes. 

Taking  as  an  ideal  case  that  of  a  Grove's  gas- battery,  the  formula  1 
will  give  correctly  the  amount  of  heat  produced  by  secondary  causes. 
In  the  actual  circumstances  when  bubbles  of  gas  rise  through  the 
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electrolyte  or  are  condensed  on  the  surface  of  the  electrodes,  the 
amount  of  heat  will  be  smaller,  but  the  diminution  will  be  a  quantitj^ 
which  depends  only  on  the  nature  of  the  gas  evolved,  and  the  sub- 
stance of  the  electrodes.  In  the  ideal  case,  then,  the  total  amount  of 
heat  will  be  Qi  where — 

do         / 

and  if  Q  be  the  thermal  equivalent  of  the  chemical  actions  in  the  cell, 
Pebal's  conjecture  is  that  the  quantity  Qi  —  Q  depends  only  on  the 
nature  of  the  gas  evolved  and  the  substance  of  the  electrodes.  A 
table  for  eight  electrolytes  shows  that  Qi  —  Q  is  fairly  constant,  but 
its  value  is  somewhat  greater  than  might  be  at  first  expected. 

C.  S. 

Bunsen's  Ice  Calorimeter.  By  C.  Y.  Boys  {PUl.  Mag.  [5],  24, 
214 — 217). — In  order  to  counteract  the  evil  effect  of  ordinary  ice  in 
unduly  cooling  the  inner  ice  of  a  Bunsen's  calorimeter,  the  author 
adapts  a  cover  to  the  calorimeter  so  as  to  provide  a  comparatively 
non-conducting  air  space  between  the  bulb  and  the  outer  ice,  and 
thus  reduce  the  conduction  to  a  minimum,  this  space  being  in  the 
first  place  filled  with  ice-cold  water,  which  is  afterwards  removed. 
In  one  case  a  melting  =  4  mm.  of  the  scale  per  hour  with  the  cover, 
and  of  27  mm.  without,  was  observed.  With  this  arrangement,  the 
tubes  of  the  instrument  must  be  made  longer,  and  a  good  packing  of 
ice  placed  above  the  bulb.  H.  K.  T. 

New  Pyrometer.  By  E.  H.  Keiser  {Amer.  Chem.  /.,  9,  296 — 
299). — An  air  bulb  made  of  hard  glass  or  of  metal  and  having  a  Ibng 
capillary  neck  is  connected  by  a  narrow  bore  rubber  tube  with  an 
inverted  burette  ;  this  latter  is  placed  in  a  wider  tube  containing  water, 
and  closed  with  a  cork  and  stopcock  at  the  bottom.  The  two  halves  of 
the  apparatus  having  acquired  the  temperature  of  the  room  {t),  the 
water  is  adjusted  to  the  zero  mark  and  the  apparatus  connected  together. 

The  value  of  a  constant  (c)  for  the  apparatus  is  determined  by 
heating  the  bulb  to  100°  C,  and  noting  the  increased  volume  of  air 
(V)  in  the  burette,  and  using  the  formula  t'  =  t  -\-  V/c  —  V/273  -f  t. 
The  bulb  being  then  heated  to  any  other  temperature  (f)  this  may  be 
calculated  by  the  above  formula.  H.  B. 

Note. — The  author  makes  no  correction  for  the  moisture  of  the 
measured  air,  and  takes  no  precautions  as  to  the  dryness  or  moistness 
of  the  air  in  the  bulb.  H.  B. 

Change  in  Volume  during  the  Formation  of  Metallic  Oxides. 

By  N.  N.  Beketoff  (Chem.  Centr.,  1887,  449— 450).— The  author 
showed  previously  that  the  combination  of  solid  and  liquid  elements 
is  generally  accompanied  with  decrease  of  volume  and  development 
of  heat,  the  latter  being  nearly  proportional  to  the  former.  This 
relation,  which  is  most  striking  in  the  case  of  the  haloid  derivatives 
of  the  alkali  metals,  is  also  observed  in  the  case  of  other  oxides,  the 
formation  of  which  gives  rise  to  development  of  heat. 
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MgO.  CaO.  LisO.  AI2O3. 

Atomic  weight  of  metal  . .        24             40  7  27 

Sp.  gr.  of  metal 1-75         1-57  058  2-5 

At.  vol.  of  metal 137  25-4  12-0  10-6 

At.  wt.  of  oxygen. . 17-5  17-5  175  17-5 

Sumofvols.  of  constituents     31-2  42-9  41-5  73-3 

Sp.  gr.  of  oxide 3-2— 3-6      3-2  1-H8  3-8— 4-0 

Mol.  vol.  of  oxide 11-7  17*5  16-0  26*0 

Decrease  of  vol.  per  cent. .      62'0  60"0  61*4  64*0 

The  formation  of  all  four  oxides  corresponds  with  the  heat  of  forma- 
tion, 120  to  140  cal.  In  the  case  of  PbO,  a  diminution  in  volume  of 
31  per  cent,  was  observed,  the  heat  of  formation  being  55  Cal.  When 
the  heat  of  formation  is  known,  it  is  possible  to  calculate  the  con- 
traction, and  from  the  latter  the  molecular  weight  when  this  is 
unknown.  N.  H.  M. 

Action  of  Acids  on  Zinc  containing  Lead.  By  W.  Spring 
and  E.  Van  Aubel  (A7in.  Chim.  Phys.  [6],  11,  505— 554).— The  authors 
have  investigated  the  action  of  hydrochloric,  hydrobromic,  hydriodic, 
and  sulphuric  acids  on  zinc  containing  0'6  per  cent,  of  lead,  prepared 
by  melting  zinc  with  litharge.  The  metal  was  cist  into  cylinders 
17  mn:.  in  diameter,  covered  with  wax  in  such  a  way  that  only  one  of 
the  basal  planes  was  exposed  to  the  action  of  the  acid.  The  hydrogen 
evolved  was  collected  in  the  apparatus  previously  used  in  investiga- 
tiors  on  the  action  of  acids  on  marble  (Bull.  80c.  Chim.,  4:7,  927),  and 
the  volume  of  the  gas  was  read  off  at  regular  intervals. 

In  all  cases,  the  evolution  of  hydrogen  is  not  the  most  rapid  at 
the  commencement  of  the  reaction,  that  is,  when  the  acid  is  strongest, 
but  the  velocity  of  the  reaction  increases  until  it  reaches  a  maximum, 
and  then  decreases  in  such  a  way  that  the  rate  of  solution  is  propor- 
tional to  the  concentration  of  the  acid,  and  the  portion  of  the  curve 
beyond  the  maximum  is  a  right  line  which  cuts  the  axis  of  the 
abscissae  at  a  point  corresponding  with  complete  solution.  The  first 
part  of  the  reaction,  during  which  the  rate  of  solution  increases 
whilst  the  concentration  of  the  acid  diminishes,  is  abnormal,  and 
represents  a  period  of  induction.  If  the  second  part  of  the  curve  is 
prolonged  backwards,  it  cuts  the  axis  of  the  ordinates  at  a  point 
which  gives  the  initial  velocity  on  the  assumption  that  there  is  no 
period  of  induction. 

The  theoretical  initial  velocity  as  thus  determined  increases  with 
the  volume  of  the  acid  used,  the  surface  of  zinc  exposed  remaining 
constant.  Experiments  show  that  the  temperature  of  the  zinc  rises 
more  rapidly  than  that  of  the  surrounding  liquid,  the  difference  being 
greater  the  greater  the  mass  of  the  liquid.  This  increase  in  the  tem- 
perature of  the  metal  of  course  increases  the  rate  of  solution.  If 
the  mass  of  the  zinc  varies  whilst  the  exposed  surface  remains  con- 
stant, the  smaller  the  mass  the  higher  the  rate  of  solution,  the  greatest 
velocity  being  observed  with  spheres.  This  result  is  due  to  the  fact 
that  the  temperature  rises  more  rapidly  in  the  case  of  the  smaller 
masses.     In  the  case  of  the  more  concentrated  acids,  spheres  of  zinc 
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were  employed,  and  this  introduces  a  further  complication,  since  the 
area  of  the  surface  is  continually  diminishing  as  the  action  proceeds, 
and  the  ratio  of  the  surface  to  the  mass  is  likewise  changing.  The 
correction  required  is  given  by  the  expression — 

Si  =  S.  (yn)\ 

Metallic  zinc  has  no  action  on  boiling  solutions  of  zinc  chloride. 

The  experiments  were  made  at  three  different  temperatures,  15", 
35°,  and  55°,  with  hydrochloric  acid  of  5,  10,  and.  15  per  cent.,  the 
strengths  of  the  other  acids  being  adjusted  so  that  they  were  equiva- 
lent to  the  hydrochloric  acid  solutions. 

With  the  three  different  concentrations  of  hydrochloric  acid,  the 
ratio  of  the  rate  of  solution  to  the  concentration  of  the  acid  is  not 
the  same  in  all  three  series  when  the  whole  period  of  solution  is  taken 
into  account ;  but  if  the  period  of  induction  is  eliminated  in  the 
manner  already  indicated,  then  the  rate  of  solution  in  all  cases  is  pro- 
portional to  the  concentration  of  the  acid.  For  the  same  tempera- 
ture, the  theoretical  initial  velocities  are  proportional  to  the  concen- 
tration of  the  acid.  The  slight  variations  of  the  curves  from  right 
lines  are  due  to  the  differences  between  the  temperatures  of  the  zinc 
and  the  surrounding  liquid.  Measurements  of  the  electrical  resistance 
show  that  if  electrical  conductivity  exerts  any  influence  during  the 
period  of  induction,  it  is  without  any  sensible  effect  during  the  second 
part  of  the  reaction.  In  order  to  ascertain  the  influence  of  electrolysis 
during  the  period  of  induction,  zinc  was  immersed  in  hydrochloric 
acid  of  15  per  cent,  at  a  temperature  of  35°,  the  surface  of  the  zinc 
being  first  covered  with  a  thin  layer  of  gold,  platinum,  lead,  or 
copper.  If  the  period  of  induction  is  due  to  electrolysis,  the  rate 
of  solution  during  that  period  should  vary  with  the  electromotive 
force  of  the  couple  on  the  surface  of  the  zinc.  Possibly  also,  thermo- 
electric currents  may  be  produced  by  the  difference  in  temperature 
between  the  zinc  and  the  surrounding  liquid,  or  by  differences  between 
the  temperatures  of  different  parts  of  the  metal  itself.  Under  these 
conditions,  the  actual  initial  velocity  is  very  great,  but  gradually 
diminishes  until  it  reaches  a  minimum,  then  rises  and  attains  a  maxi- 
mum, and  becomes  a  right  line,  indicating  that  the  rate  of  solution  is 
proportional  to  the  concentration  of  the  acid.  It  is  evident  from  this 
result  that  the  period  of  induction  is  the  time  during  which  the  acid 
by  slow  action  produces  at  the  surface  of  the  metal  an  infinite  number 
of  minute  galvanic  couples  by  exposing  the  particles  of  lead  which 
are  disseminated  throughout  the  zinc.  The  groat  diminution  in  the 
rate  of  solution  is  probably  due  to  the  fact  that  the  liberated  hydrogen 
removes  mechanically  the  particles  of  the  foreign  metal  which  had 
been  precipitated  on  the  surface  of  the  zinc.  The  actual  velocity  at 
the  commencement  of  the  reaction  increases  in  the  following  order : 
— copper,  gold,  platinum,  lead  ;  whilst  the  theoretical  initial  velocity 
increases  in  the  order,  copper,  lead,  gold,  platinum.  Neither  of  these 
series  follows  the  order  of  the  electromotive  force  of  the  couples  pro- 
duced, and  hence  it  is  evident  that  although  electrolytic  action  plays 
an  important  part  in  the  solution  of  a  metal  in  an  acid,  it  is  by  no 
means  the  only  determining  cause. 
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No  sensible  variations  in  the  rate  of  solution  were  observed  wben 
considerable  quantities  of  sodium  or  potassium  nitrate  or  sulphates 
were  added  to  the  liquid,  and  it  would  therefore  seem  that  the  velocity 
of  the  reaction  is  not  greatly  affected  by  the  internal  friction  of  the 
solution. 

The  influence  of  temperature  is  shown  by  a  curve  the  ordinates  of 
which  are  the  initial  velocities  whilst  the  abscissa3  are  the  tempera- 
tures. These  carves  seem  to  be  asymptotic  to  the  axis  of  the  tem- 
peratures, and  the  three  curves  for  the  three  different  degrees  of 
concentration  of  the  acid  converge  at  a  point  which  corresponds  with 
a  temperature  of  — 60°  to  — 70°.  This  result  seems  to  indicate  that 
at  a  temperature  below  —70°  hydrochloric  acid  will  have  no  action  on 
zinc  whatever  the  concentration  of  the  acid,  and  it  is  of  interest  to 
recall  the  well-known  fact  that  liquid  hydrogen  chloride,  which 
liquefies  at  about  — 70'^,  has  no  action  on  this  metal. 

According  to  Kohlrausch,  the  maximum  conductivity  of  hydrochloric 
acid  corresponds  with  a  streDgth  of  21  per  cent.  Acid  of  25,  30,  or 
34  per  cent.,  however,  dissolves  zinc  more  quickly  than  acid  of  21  per 
cent.,  and  from  this  and  the  previous  results  it  is  evident  that  the 
conclusion  of  De  la  Rive  and  of  Kajander,  that  the  rate  of  solution 
is  intimately  connected  with  the  electrical  conductivity  of  the  acid,  is 
not  confirmed. 

With  hydrobromic  acid,  the  rate  of  solution  is  much  higher  than 
with  hydrochloric  acid  of  corresponding  concentration.  Under  ordi- 
nary conditions  the  curve  is  not  a  right  line  at  any  phase  of  the 
reaction,  a  result  due  to  the  fact  that  with  an  increased  rate  of  solu- 
tion the  difference  between  the  temperature  of  the  liquid  and  that  of 
the  metal  is  much  greater,  and  the  perturbations  due  to  this  cause  are 
greatly  increased.  If  the  conditions  are  such  that  the  temperature  of 
the  zinc  is  kept  constant,  it  is  found  that  the  period  of  induction  is 
very  short,  the  velocity  of  solution  rapidly  attains  a  maximum,  and 
then  decreases  with  the  concentration  of  the  solution,  the  latter  part 
of  the  curve  being  a  right  line.  It  is  a  general  result  that  the  period 
of  induction  is  shorter  the  greater  the  concentration  of  the  acid. 
With  hydrochloric  acid  of  30  per  cent.,  for  example,  there  is  practically 
no  period  of  induction,  and  the  maximum  velocity  is  attained  at  once. 
The  theoretical  initial  velocity  with  hydrobromic  acid  is  2'29  times 
that  with  hydrochloric  acid. 

With  hydriodic  acid,  the  velocity  during  the  period  of  induction  is 
less  than  in  the  case  of:  hydrochloric  acid,  and  the  difference  is  greater 
the  weaker  the  acids,  but  after  the  maximum  velocity  is  attained  the 
rate  of  solution  is  the  same  for  both  acids,  and  if  the  curves  are 
drawn  on  a  small  scale  they  coincide.  It  follows,  of  course,  that  the 
theoretical  initial  velocities  are  practically  the  same  for  both  acids. 

The  results  with  the  three  haloid  acids  are  quite  different  from 
those  obtained  in  the  case  of  the  action  of  the  same  acids  on  marble 
(loc.  cit.),  in  which  case  the  rate  of  solution  is  the  same  for  all  three. 
The  velocity  of  the  reaction  with  zinc  has  no  simple  relation  to  the 
electrical  conductivity  of  the  acids,  their  heats  of  neutralisation,  or 
the  solubilities  of  the  salts  produced. 

With  sulphuric  acid,  the  action  is  very  slow,  and  the  rate  of  solu- 
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tion  conld  not  be  measured  witli  an  acid  corresponding  with  10  per 
cent,  hydrochloric  acid.  The  period  of  induction  lasts  for  several  hours, 
and  hence  the  metal  was  always  previously  covered  with  a  film  of  pre- 
cipitated lead.  At  36°,  the  velocity  is  only  one  twent^^-seventh  of  that 
observed  in  the  case  of  hydrochloric  acid.  It  is  possible  that  the 
reaction  is  not  of  the  same  kind  as  with  the  haloid  acids.  It  may  be 
that  the  formation  of  zinc  sulphate  in  this  way  is  almost  entirely  a 
phenomenon  of  electrolysis,  and  that  the  chemical  attraction  of  the 
acid  for  the  metal  is  not  the  determining  cause  as  with  the  haloid 
acids.  In  the  latter  case,  there  is  simple  substitution  of  the  metal  for 
the  hydrogen  of  the  acid,  whilst  the  formation  of  zinc  sulphate  may 
be  the  result  of  a  series  of  reactions,  such  as  Zn  +  H2SO4  =  ZnO  + 
Ho  +  SO3;  SO3  +  H2O  H-  Aq  =  H3SO4  +  Aq;  ZnO  +  H2SO4  = 
ZnS04  +  H2O. 

Pure  zinc,  rubbed  on  the  surface  with  metallic  lead,  does  not  dissolve 
in  acids  with  a  velocity  similar  to  that  of  zinc  alloyed  with  lead,  or 
zinc  covered  with  lead  by  precipitation.  The  black  residue  left  on 
solution  of  the  zinc  containing  lead  is  pure  lead.  The  difference  in 
the  electromotive  force  in  these  cases  may  be  due  to  the  state  of 
division  of  the  lead,  or  possibly  the  black  substance  is  an  allotropic 
modification  of  the  lead.  If  pure  zinc  is  rubbed  with  this  lead-black 
by  means  of  a  spatula,  it  becomes  more  soluble  in  acids.  Mercury 
amalgamates  and  dissolves  the  lead-black,  and  this  is  probably  the 
reason  why  amalgamated  zinc  is  not  soluble  in  acids.  d'Almeida's 
view  that  amalgamated  zinc  is  as  soluble  as  ordinary  zinc,  but  has 
the  property  of  condensing  on  its  surface  a  layer  of  hydrogen  which 
protects  it  from  the  acid,  is  not  supported  by  any  evidence. 

C.  H.  B. 

Note  hy  Abstractor. — L'Hote  has  recently  shown  that  perfectly  pure 
zinc  does  not  decompose  water,  and  is  not  soluble  in  acids  (Abstr,, 
1886,  204).  According  to  Osmond  and  Werth  (this  vol.,  p.  894),  impure 
zinc  when  dissolved  in  acids  leaves  graphitoidal  residues  of  compli- 
cated composition.  In  one  case  the  composition  of  the  residue  agreed 
with  the  formula  PbsZn.  C.  H.  B. 

Integral  Weights  in  Chemistry.  By  T.  S.  Hunt  (Phil  Mag.  [5], 
24,  318 — 324). — The  specific  gravity  of  a  gaseous  body,  as  compared 
with  hydrogen  at  normal  temperature  and  pressure,  is  termed  its 
integral  weight.  In  the  same  way,  the  integral  weights  of  liquid  and 
solid  substances  are  represented  by  the  specific  gravities  of  these  sub- 
stances as  compared  with  hydrogen  at  normal  pressure,  and  at  the 
temperatures  at  which  they  are  generated  from  the  gaseous  or  liquid 
states  respectively.  Thus  the  density  of  water  at  100"  is  0*95878, 
hence  1628  vols,  of  steam  at  100°  condense  to  1  vol.  of  water  at  100° ; 
this  value  multiplied  by  17*9633,  gives  29244  as  the  integral  weight  of 
water.  From  this  value,  the  integral  weights  of  other  substances  are 
determined,  their  specific  gravities  at  their  changing  point  being  taken, 
as  compared  with  water  at  100°.  The  specific  gravities  so  obtained 
would  not  deviate  much  from  those  obtained  at  4".  The  coefficient  of 
condensation  is  obtained  by  dividing  the  integral  weight  of  the  more 
complex  body  by  that  of  the  simpler  one  from  which  it  is  derived. 

H.  K.  T. 
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Inorganic   Chemistry. 


Combustion  of  Weighed  Amounts  of  Hydrogen  ;  Atomic 
Weight  of  Oxygen.  By  E.  H.  Keiser  (Ber.,  20,  2323—2325).— 
Palladium  was  weighed  with  and  without  occluded  hydrogen,  it  was 
then  heated,  and  the  hydrogen  thus  expelled  passed  over  heated  copper 
oxide.  The  water  which  was  formed  was  also  weighed.  1*5935  grams 
of  hydrogen  (from  three  experiments)  gave  14-23972  grams  of  water. 
The  atomic  weight  of  oxygen  calculated  from  these  numbers  is  15'872. 
The  number  obtained  from  Stas's  figures  is  15-84  (Ostwald,  Allgem, 
Chem.,  1,  43).  The  author  intends  repeating  the  experiments  with 
large  amounts  of  palladium.  N.  H.  M. 

Composition  of  Generator-gas  and  Water-gas.  By  F.  Fischer 
(Ber.,  20,  2551— 2553).— The  following  results  are  given  :— 


Q-enerator-gas  from 

Water-gas  from 

Coal. 

Wood. 

Essen. 

C02   

5-06 

21-58 

2-91 

5-66 

64-79 

6-95 

28-60 

2-20 

8-54 

53-71 

2-71 

CO  

43-75 

CH.   

0-31 

H     ..  ...: 

49  -]7 

N   

4*06 

100  -00 

100-00 

100 -00 

The  analyses  were  made  in  a  special  apparatus, 
presents  no  very  novel  features. 


which,  however, 
W.  P.  W. 


Tellurium  Bichloride.  By  A.  Michaelis  (Ber.,  20,  2488—2492). 
— Tellurium  dichloride  melts  at  about  175°,  and  boils  constantly  at 
324°.  The  vapour-density  was  determined  in  an  atmosphere  of  nitrogen 
at  the  temperature  of  boiling  sulphur,  and  the  following  values 
were  obtained :  6-9,  6'6,  7-0,  compared  with  6*89,  the  value  calculated 
for  TeCla ;  moreover,  there  is  no  indication  that  the  vapour  has  a 
greater  density  at  lower  temperatures.  The  vapour  of  the  dichloride 
is  dull  red  in  colour,  and  gives  a  characteristic  absorption-spectrum 
(Gernez,  this  Journal,  ]872,  665),  in  which  the  bands,  whose  positions 
on  an  arbitrary  scale  are  given,  lie  between  Fraunhofer's  lines  b  and  C. 
When  heated  in  an  open  tube,  the  vapour  of  the  dichloride  becomes 
brighter  in  colour,  and  finally  assumes  a  pure  yellow.  This  change 
in  colour  is  accompanied  by  the  disappearance  of  the  absorption- bands, 
and  is  due  to  the  oxidation  of  the  dichloride  when  heated  in  air,  since 
the  compound  when  heated  in  a  current  of  oxygen  is  converted  into  a 
mixture  of  tellurium  tetrachloride   and  tellurium  dioxide,  together 
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witli  the  oxycWoride  TeOCl2,  if  the  heating  is  continued  for  some  time. 
The  vapour  of  the  tetrachloride  is  yellow,  and  gives  no  absorption- 
spectrum,  a  fact  which  confirms  the  point  brought  out  in  the  vapour- 
density  determinations  (this  vol.,  p.  770),  that  the  compound  is  stable, 
and  does  not  decompose  into  chlorine  and  the  dichloride  when 
vaporised.  W.  P.  W. 

Working-up  of  Stassfurt  Potash  Liquors  containing  a  Large 
Excess  of  Sodium  Chloride.  By  H.  Fischer  {J.pr.  Chem.  [2],  36, 
222 — 224). — Boiling  water  dissolves  much  more  potassium  chloride 
and  sulphate  but  hardly  any  more  sodium  chloride  than  cold  water. 
Potassium  sulphate  and  potassium  magnesium  sulphate  are  less  soluble 
in  cold  water  than  potassium  and  sodium  chlorides ;  and  finally  the 
presence  of  magnesium  chloride  reduces  the  solubility  of  all  the  above 
salts  except  potassium  chloride. 

Advantage  is  taken  of  these  relationships  to  isolate  potassium  chlo- 
ride from  saline  solutions  containing  but  little  of  this  substance. 
End-liquors  (rich  in  magnesium  chloride)  are  added  until  the  solution 
contains  about  a  quarter  as  much  magnesium  chloride  as  sodium 
chloride,  and  the  whole  is  then  concentrated.  Sodium  chloride  sepa- 
rates out  first,  and  then  potassium  sulphate  and  potassium  magnesium 
sulphate,  potassium  chloride  remaining  dissolved.  L.  T.  T. 

Crystalline    Form    of     Potassium    Aurobromide.      By    P. 

ScHOTTLANDER  {Aiinalen,  240,  346 — 348). — Potassium  aurobromide 
crystallises  in  the  monoclinic  system. 

a:h:c  =  079688  :  1  :  0-8610         y3  =  85°  34'  2". 

w.  c.  w. 

Analysis  and  Properties  of  Phosphorised  Silver.    By  H.  N". 

Warren  {Chem.  News,  56,  118). — When  phosphorus  is  added  to 
molten  silver,  the  metal  on  cooling  ejects  the  phosphorus;  it  however 
retains  sufficient  to  give  the  silver  a  yellow  colour,  and  to  prevent  it 
from  spitting.  The  amount  retained  seldom  exceeds  0*002  per  cent, 
of  phosphorus,  but  this  is  exceedingly  difficult  to  expel  by  cupellation. 

D.  A.  L. 
V.  d.  Pfordten's  Silver  Suboxide.  By  0.  Friedheim  (Ber.,  20, 
2554 — 2557). — The  composition  of  the  so-called  silver  suboxide  pre- 
pared by  V.  d.  Pfordten  (this  vol.,  p.  699)  was  determined  by  titration 
with  permanganate,  which  is  stated  in  the  paper  to  be  without  action 
on  metallic  silver.  The  author,  however,  finds  that  when  very  finely 
divided  ("molecular")  silver  suspended  in  water  acidified  with  dilute 
sulphuric  acid  (1  :  5)  is  titrated  with  permanganate,  the  colour  dis- 
appears as  in  oxalic  acid  titrations,  slowly  at  first,  then  more  quickly, 
and  silver  goes  quantitatively  into  solution.  Experiments  made 
simultaneously  with  similar  quantities  of  materials  show  that  solu- 
tion of  the  metal  does  not  occur  in  the  mixture  of  silver  and  sulphuric 
acid,  and  that  the  permanganate  is  not  decolorised  when  added  to  the 
sulphuric  acid.  Moreover,  compact  silver  is  also  attacked  by  perman- 
ganate acidified  with  dilute  sulphuric  acid;  thus  in  an  experiment 
with  1'5  grams  of  silver  foil,  1  gram  was  dissolved  when  shaken  for 
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two  hours  witli  the  acidified  permanganate,  and  brown  flocks  of  what 
seems  to  be  a  compoand  of  silver  oxide  with  a  higher  oxidation  product 
of  manganese  were  simultaneously  formed. 

Following 'v.  d.  Pfordten's  directions  in  every  particular,  a  sub- 
stance was  prepared  which,  to  judge  from  the  published  description, 
was  identical  with  the  so-called  silver  suboxide.  On  titration  with 
permanganate,  however,  the  ratio  Ag  :  0  =  2  :  1  was  obtained,  and 
further,  the  volume  of  the  gas  not  absorbed  by  aqueous  soda  which 
was  given  off  Avhen  the  substance,  after  careful  drying  in  an  atmo- 
sphere of  carbonic  anhydride,  was  slowly  heated  to  bright  redness  was 
so  small  that  the  preparation  must  have  been  silver  in  an  almost  pure 
state  ;  moreover,  on  dissolving  the  ignited  silver  in  an  acid,  a  residue  of 
carbon  was  left.  These  facts  lead  the  author  to  the  conclusion  that 
V.  d.  Pfordten's  silver  suboxide  is  nothing  more  than  finely  divided 
silver  rendered  impure  by  the  presence  of  more  or  less  silver  oxide  or 
organic  substances.  W.  P.  W. 

Basic  Zinc  and  Cadmium  Nitrates.  By  H.  L.  Wells  (Amer. 
Chem.  J.,  9,  304 — 308). — By  treating  zinc  or  cadmium  nitrate  in  hot 
solution  with  the  oxides,  and  allowing  it  to  cool,  crystals  of  the  basic 
salts,  2ZnO,N205,3H20  or  2CdO,N205,3H20,  separate,  the  first  in  thin 
scales,  the  second  in  needles.  Both  are  decomposed  by  washing  with 
water,  and  must  therefore  be  purified  by  washing  with  absolute 
alcohol.  The  basic  salts  previously  described  have  been  prepared  by 
heating  the  normal  nitrates,  or  by  treating  them  with  ammonia ;  none 
of  these  were  washed  with  alcohol.  H.  B. 

Basic  Lead  Nitrates.  By  A.  J.  Wakeman  and  H.  L.  Wells 
(Amer.  Chem.  /.,  9,  299 — 303). — Besides  the  basic  lead  nitrate 
NOs'Pb'OH,  the  following  salts  have  been  described  : — 

6PbO,2N205,3H20,  Berzelius  and  Meissner;  6PbO,2N'205,H20, 
Meissner,  Lowe,  and  Smolka  ;  6PbO,2N205,2H20,  Lowe ; 

6PbO,2N205,6HoO, 

Volge;  10PbO,3]N'2O5,5H2O,  Smolka  and  Morawski. 

The  first  salt  is  prepared  without  difficulty,  but  the  others  prove  to 
be  incapable  of  recrystallisation,  or  to  be  mixtures,  or  to  have  been  im- 
perfectly analysed,  the  only  other  recrystallisable  basic  salt  being 
10PbO,3N2O5,4H2O.  This  substance  forms  flat,  tabular  crystals  of  tri- 
clinic  habit,  with  an  extinction  angle  of  35° ;  it  is  less  soluble  than 
the  diplumbic  nitrate,  and  suffers  no  change  by  boiling  with  water  or 
on  recrystallisation.  All  the  preparations  were  examined  microscopi- 
cally, and  all  mixtures  rejected.  H.  B. 

Relations  of  Mercury  to  other  Metals.  By  A.  C.  Cousins 
(Chem.  News,  56,  113 — 114). — Attention  is  drawn  to  the  following 
coincidences: — The  atomic  weight  of  mercury  is  the  mean  of  the 
atomic  weights  of  gold  and  thallium.  Its  sp.  gr.  in  the  liquid  state  is 
very  nearly  the  mean  of  their  atomic  volumes.  Its  atomic  volume  is 
almost  tlie  theoretical  sp.  gr.  of  an  alloy  of  equal  weights  of  gold  and 
thallium.  D.  A.  L. 
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Gallium.  By  L.  de  Boisbaudran  (Auji.  Chim.  Phys.  [6],  11, 429 
— 430). — Gallium  chloride  twice  evaporated  to  dryness  and  dried  at 
100°  loses  by  volatilisation  about  0'6  per  cent,  of  gallium.  The 
amount  of  volatilisation  from  a  hydrochloric  acid  solution  of  gallium 
chloride  heated  gradually  to  redness  in  presence  of  sulphuric  acid, 
cannot  be  recognised  with  0*08  gram  of  the  chloride.  C.  H.  B. 

Metallic  Manganese.  By  T.  T.  P.  B.  Warren  (Chem.  News, 
56,  27). — The  author  found  that  a  sample  of  manganese  he  examined 
was  either  non-magnetic  or  only  very  slightly  magnetic.  It  contained 
a  small  quantity  of  petroleum,  which  probably  affected  its  magnetic 
properties.  D.  A.  L. 

Compound  of  Manganese  Sesquioxide  with  Cupric  Oxide. 

By  E.  A.  Schneider  (Amer.  Chem.  J.,  9,  269 — 274). — Although  many 
compounds  of  sesquioxides  and  protoxides  are  known,  none  have  been 
prepared  in  which  manganese  sesquioxide  plays  the  part  of  an  acid 
oxide,  and  only  two  have  been  prepared  in  which  copper  oxide  plays 
the  part  of  a  basic  oxide,  namely  the  compounds  CuOjFeaOs  +  SHgO 
and  CuOjCrsOa,  and  none  in  which  silver  oxide  or  mercuric  oxide  act 
in  a  similar  manner. 

An  ammoniacal  cupric  oxide  solution  is  mixed  with  aqueous  soda, 
and  to  the  deep  blue  solution  aqueous  manganous  chloride  is  added, 
best  drop  by  drop,  with  constant  stirring.  If  the  copper  oxide  and 
manganic  oxides  are  used  in  the  molecular  ratio  1  :  1  or  2  :  1,  the 
whole  of  the  copper  is  at  once  removed,  but  with  the  ratios  3  :  1  or 
4  :  1  or  5  :  1  a  portion  of  the  copper  remains  in  solution.  The  black 
precipitate  thrown  down  in  each  case  seems  to  have  the  composition 
Mn203,3CuO,  although  when  an  excess  of  copper  solution  is  not  used 
the  precipitate  approximates  more  towards  Mn203,2CuO.  The  oxida- 
tion is  eifected  by  atmospheric  air.  H.  B. 

Peculiar  Formation  in  Nickel  Regulus.  By  T.  Moore  (Chem. 
News,  56,  8). — On  allowing  a  molten  nickel  regulus  to  cool  slowly, 
brilliant  flakes  separated  out,  of  a  symmetrical  form,  and  very  ductile 
and  malleable.  These  flakes  had  the  following  composition: — 
(a.)  Cu,  160 ;  Ni,  70-30  ;  Fe,  28-30.  (b.)  Cu,  0-25  ;  Ni,  87-863  ;  Fe, 
lL-86o  per  cent.  Regulus  (a)  contained  13-5  per  cent.  Fe  ;  (6),  15-6. 
By  the  exclusion  of  copper,  flakes  were  obtained  composed  of  86-40 
per  cent.  Ni  with  13-72  Fe,  the  surrounding  regulus  containing  Ni, 
72-10 ;  Fe,  2-32  ;  S,  25'51 ;  whilst  the  regulus  cooled  suddenly  to  pre- 
vent formation  of  flakes  had  per  cent.,  Ni,  7380  ;  Fe,  4-27;  S,  22-01. 
It  is  curious  to  note  the  formation  of  such  an  alloy,  and  especially 
a  malleable  alloy,  in  the  presence  of  sulphur.  Under  favourable  con- 
ditions, the  regulus  may  contain  10  per  cent,  of  this  alloy. 

D.  A.  L. 

Germanium.  By  C.  Winkler  (J.  pr.  Chem.  [2],  36,  177—209). 
— In  the  present  communication,  the  author  details  the  further  pro- 
gress of  his  researches  (Abstr.,  1886,  985)  on  germanium.  The  in- 
vestigation of  this  element  is  rendered  difficult,  as  the  argyrodite 
vein  in   the  Himmelsfurt  Mine  is  exhausted,    and  the   quantity   of 
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argyrodite  in  hand  is  small ;  this  mineral  is  mainly  found  as  a  thin 
coating  over  other  silver  ore,  the  percentage  of  germaninm  in  some 
of  the  richest  ores  being  only  about  0'08  per  cent.  Slight  varia- 
tions in  the  mode  of  extracting  the  element  from  the  ore  from  those 
previously  given  {loc.  cit.)  are  described.  The  sparing  solubility  of 
potassium  germaniofluoride  may  also  be  employed  for  this  pur- 
pose. Powdered  argyrodite  is  mixed  with  nitre  and  potassium  carbo- 
nate, and  the  mixture  introduced  in  small  quantities  into  a  red-hot 
Hessian  crucible.  On  cooling,  two  layers  are  obtained,  the  lower 
of  silver,  the  upper  of  alkali  salts.  The  upper  layer,  containing  all 
the  germanium,  is  powdered,  boiled  in  water,  and  the  filtered  solution 
treated  with  excess  of  sulphuric  acid  and  evaporated  to  dryness.  This 
acid  residue  is  then  dissolved  in  cold  water,  when  almost  all  the 
germanium  oxide  is  gradually  deposited  from  the  solution.  The  remain- 
ing germanium  is  precipitated  by  hydrogen  sulphide,  and  the  sulphide 
converted  into  oxide  by  treatment  with  nitric  acid.  The  oxides  are 
mixed,  dissolved  in  aqueous  hydix)fluoricacid,  and  filtered  if  necessary  ; 
potassium  fluoride  is  added,  and  the  doable  fluoride  separates  out. 
This  fluoride  is  then  converted  into  soluble  thio-salt  by  fusion  with 
potassium  carbonate  and  sulphur,  or  by  digestion  with  ammonium 
sulphide,  this  is  decomposed  by  sulphuric  acid,  and  the  germanium  pre- 
cipitated as  sulphide  with  hydrogen  sulphide.  This  sulphide,  when 
mixed  with  a  little  sulphuric  acid  and  gently  heated,  yields  a  mixture 
of  sulphide  and  oxide,  which  is  converted  into  oxide  by  roasting  and 
treatment  with  nitric  acid.  The  oxide  may  be  reduced  by  hydrogen, 
but  if  at  all  in  large  quantity  the  following  method  is  preferable  : — The 
powdered  oxide  is  mixed  with  about  15  to  20  per  cent,  of  starch,  and 
kneaded  with  a  little  boiling  water  into  small  balls,  which  are  dried 
at  a  low  heat.  These  are  introduced  into  crucibles  between  layers  of 
powdered  charcoal,  and  the  whole  kept  at  a  bright  red  heat  for  about 
an  hour.  In  this  way,  a  somewhat  porous  regulus  of  germanium  is 
obtained,  which  may  be  fused  with  powdered  borax  glass,  and  so  ob- 
tained as  a  brittle,  metallic  bead. 

When  germanium  is  gently  heated  in  a  current  of  hydrogen  chlo- 
ride, the  metal  becomes  red-hot,  hydrogen  is  evolved,  and  two  liquids 
of  almost  identical  specific  gravity  are  formed.  After  some  time  these 
separate  into  two  layers.  The  heavier  is  the  colourless,  thin  liquid 
boiling  at  72°,  previously  described  (loc.  cit.)  as  possibly  germanious 
chloride.  Analysis,  however,  showed  it  to  be  germanium  cJiloroform, 
GeHCla.  It  is  very  easily  oxidised  in  contact  with  air,  apparently 
yielding  the  oxy chloride,  and  at  a  high  temperature  se^ms  to  break  up 
according  to  the  equation  2GeHCl3  =  Ge  -|-  GeCU  -f  2HC1.  A  vapour- 
density  determination  made  by  Victor  Meyer's  method  at  178°  gave 
5*55,  theory  requiring  6"21.  The  second  liquid  is  germanium  oxychloride, 
GeOCl2  (?).  It  is  a  colourless,  non-fuming,  oily  liquid,  which  ad- 
heres strongly  to  glass.  It  boils  much  above  100°,  seemingly  without 
decomposition,  but  has  not  yet  been  obtained  quite  pure.  The  author 
hopes  to  obtain  germanious  chloride  by  heating  germanious  sulphide 
in  an  atmosphere  of  hydrochloric  acid.  Germanic  chloride  (loc.  cit.) 
may  be  obtained  by  heating  a  mixture  of  germanic  sulphide  and  mer- 
curic  chloride.     It    remains    liquid   at    —100°.     Germanic   bromide^ 
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GeBr4,  may  be  prepared  either  bj  heating'  germanium  in  bromine 
vapour,  or  by  heating  the  powdered  metal  with  mercuric  bromide^ 
It  is  a  strongly  fuming,  colourless  liquid,  which  solidifies  a  little 
below  0°  to  a  white,  crystalline  mass.  When  poured  into  water,  heat 
is  evolved  and  germanium  oxide>  precipitated. 

Germanious  oxide  dissolves  in  strong,  aqueous  hydrofluoric  acid  to 
a  clear  solution  ,-  this,  on  evaporation  over  sillphuric  acid,  yields 
germanic  fluoride,  GeF^,  as  a  colourless  Hquid,  which  gradually  solidi- 
fies to  a  crystalline  mass  of  the  formula  GeFi  -f-  3H2O.  It  is  very 
deliquescent,  and  cannot  be  kept  in  glass  vessels,  as  it  attacks  their 
surfaces.  It  melts  readily  in  its  water  of  crystallisation,  but  when 
more  strongly  heated  hydrogen  fluoride  and  moisture  are  evolved,  and 
a  pellicle  of  oxide  forms.  If  it  is  heated  to  redness,  much  germanie 
fluoride  is  volatilised,  about  half  of  the  germanium  present  being 
left  as  oxide.  Pure  anhydrous  germanie  fluoride  has  not  yet  been 
obtained,  but  the  behaviour  of  its  hydrated  compouTid  leaves  little 
doubt  that  it  is  a  solid,  but  is  also  volatilisable.  Further  experiments 
as  to  the  action  of  (1)  hydrogen  on  heated  potassium  germanium 
fluoride  ;  (2)  of  hydrated  germanie  fluoride  heated  in  a  current  of  car- 
bonic anhydride  ;  (3)  of  a  mixture  of  germanium  oxide,  calcium  fluor- 
ide, and  sulphuric  acid  when  heated ;  and  (4)  of  heat  on  a  mixture 
of  sulphuric  acid  and  potassium  germaniofluoride,  all  point  to  the 
same  conclusion.  The  opposite  results  obtained  by  Kniss  and  Wilson 
(this  vol.,  p.  704)  are  probably  due  to  the  smallness  of  the  quantities 
of  fluoride  with  which  they  experimented,  being  especially  favourable 
to  the  decomposition  into  oxide.  When  the  vapours  of  germanie 
fluoride  are  passed  into  water,  a  solution  of  germanie  oxide  (or 
acid)  and  of  hydrofluogermamc  acid,  HaGeFe,  is  formed ;  the  latter 
appears  to  be  volatile  at  ordinary  temperatures,  but  its  boiling  point 
seems  to  lie  slightly  above  th-at  of  water.  The  acid  has  not,  however, 
yet  been  obtained  in  the  pure  state.  The  potassium  salt  has  already 
been  described  by  Kriiss  and  Nilson.  It  is  best  obtained  by  treating 
a  solution  of  the  oxide  in  hydrofluoric  acid  with  potassium  chloride. 
One  part  of  this  salt  requires,  about  180  parts  of  water  at  18°,  or  about 
36  at  100°,  for  its  solution.  The  salt  stands  a  dull  red  heat  without 
change,  but  melts  at  a  bright  red  heat,  and  at  a  still  higher  tempera- 
ture loses  weiglit  considerably.  These  results  differ  from  those  ob- 
tained by  Kriiss  and  NiLson  (loc.  cit.y. 

Germanic  ethide,  GeEti,  was  prepared  by  mixing  together  zinc 
ethide  and  germanie  chloride.  The  reaction  took  place  with  violence, 
and  cooling  was  necessary.  This  compound  forms  a  colourless  liquid  of 
slightly  alliaceous  odour.  It  is  very  slightly  lighter  than  water,  with 
which  it  is  not  miscible  ;  it  boils  at  160°,  but  is  slowly  volatile  even 
at  ordinary  temperatures.  Germanic  ethide  is  not  affected  by  oxygen 
at  ordinary  temperatures,  but  inflames  easily,  and  then  burns  with  a 
yellowish-red  flame  and  formation  of  white  fumes  of  oxide.  Its 
vapour-density,  as  determined  in  Victor  Meyer's  apparatus,  is  8*50, 
theory  requiring  6'51.  The  author  is  unable  to  explain  the  dis- 
crepancy. No  hydrogen-derivative  of  germanium  has  yet  been  ob- 
tained. 

Germanium  appears  to  be  capable  of  replacing  silicon  in  ultra- 
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marine.  If  a  mixture  of  soda  and  sulphur  is  heated  in  a  crucible  used 
for  roasting  germanium  sulphide,  a  blue  colour  is  produced,  but  the 
author  has  not  yet  succeeded  in  obtaining  a  true  germanium  ultra- 
marine. 

The  above  results  agree  very  closely  with  the  properties  predicted 
by  Mendelejeff  for  ekasilicon,  especially  those  for  the  ethide,  for  which 
he  predicted  a  sp.  gr.  of  0*96  and  boiling  point  of  160°.         L.  T.  T. 

Separation  of  Gold  from  the  Platinum  Metals.  By  W.  Bettel 
(Chem.  News,  56,  133 — 134).  The  author  severely  criticises  Hoff- 
mann and  Kriiss^s  paper  on  this  subject.  With  regard  to  the  sul- 
phui'ous  acid  method,  it  answers  well  but,  on  account  of  the  sulphuric 
acid  produced,  only  for  moderate  quantities  of  gold.  The  results  are 
aifected  by  dilution,  temperature,  and  especially  acidity ;  if  too  acid, 
the  gold  is  not  completely  precipitated,  if  too  neutral  traces  of  plati- 
num come  down,  but  at  the  proper  stage  all  the  gold  present  is  pre- 
cipitated of  a  purity  of  999*9  to  1000.  It  is,  however,  customary  to 
remove  platinum  as  double  chloride,  and  estimate  gold  in  the  solu- 
tion. It  is  noted  that  tests  made  with  solutions  of  gold  and  platinum 
are  not  of  much  practical  use,  since  the  commercial  alloys  as  a 
rule  contain  many  other  substances  besides  gold  and  platinum.  The 
author  finds  the  oxalic  acid  method  excellent,  and  has  also  used  formic 
acid  and  formates  with  success.  Hoffmann  and  Kriiss  neglected  to 
neutralise  the  gold  solution,  and  did  not  provide  against  loss  by  the 
evolution  of  carbonic  anhydride ;  consequently  they  obtained  low 
results  with  the  oxalic  acid  method.  These  two  experimenters,  more- 
over, found  that  gold  precipitated  by  ferrous  chloride  was  platiniferous, 
a  statement  characterised  by  the  author  as  grossly  misleading  and 
inaccurate ;  he  moreover,  from  considerable  experience,  confidently 
affirms  the  contrary  to  be  the  case.  D.  A.  L. 


Mineralogical   Chemistry. 


Antimonite  from  Valdagno.  By  E.  Luzzatto  (Zeit.  Kryst.  Min., 
13,  303 — 304). — The  antimonite  from  S.  Quirico,  near  Valdagno, 
occurs  in  fibrous,  laminated  masses  between  quartz  and  dolomite.  It 
is  associated  with  kermesite,  volgerite,  and  cervantite  (?),  products  of 
its  alteration.     Analysis  gave  the  following  results  : — 

S.  Sb.  Pb.  Fe.  Total. 

27-68        69-61         1-84        O'SO        99-38 

B.  H.  B. 
Tellurium-silver-bismuth  from  Jalisco,  Mexico.       By  C.   F. 

DB  Landero  (Zeit.  Kryst.  Min.,  13,  320). — The  author  deals  with  the 
ore  introduced  by  A.  del  Castillo  as  tapalpite  and  described  by 
Rammelsberg  as  telhirium-bismuth-silver,  from  the  mines  of  the 
Sierra  de  Tapalpa,  Jalisco,  Mexico.     At  the  San  Antonio  mines,  the 
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mineral  occurs  in  association  with  quartz  grains  and  iron  pyrites 
crystals,  cemented  together  by  talc.  No  crystals  were  observed,  the 
ore  forming  irregular,  finely  granular  masses  with  a  splintery  fracture. 
It  is  of  a  silver-white  to  steel-grey  colour.  On  fresh  fractures,  a 
brilliant,  metallic  lustre  is  exhibited.  The  hardness  of  the  ore  is  from 
2  to  3,  and  its  specific  gravity  7'395.  Qualitative  analysis  gave 
bismuth,  silver,  sulphur,  and  tellurium,  B.  H.  B. 

Minerals  from  the  Stassfurt  Salt  Mines.  By  0.  Luedeke 
(Zeit.  Kryst.  Min.,  13,  289—293). — Ficromerite.  This  mineral  was 
first  discovered  in  1855  by  Scacchi  at  Vesuvius.  It  has  subsequently 
been  found  in  the  Ascherleben  and  Leopoldshall  salt  mines  near 
Stassfurt.  In  chemical  composition,  it  corresponds  with  the  formula 
MgS04,K2S04  +  6H2O.  It  crystallises  in  the  monoclinic  system,  the 
axial  ratio  being  a  :  fc  :  c  =  0-7425  :  I  :  0-4.965 ;  /3  =  74°  52'. 

Bloedite. — Crystals  of  bloedite  have  recently  been  discovered  at  the 
von  der  Heydt  and  Leopoldshall  mines.  Analysis  of  this  mineral 
from  the  latter  locality  gave  : — 

MgS04.  Na2S04.  H2O. 

36-13  42-90  21-07 

These  results  correspond  with  the  formula  MgS04,Na2S04  -f  4H2O. 

The  author  also  gives  descriptions  of  crystals  of  rock  salt,  of 
kainite,  and  of  pinnoite  (Abstr.,  1884,  1271;  1885,  1117)  from  the 
Stassfurt  mines.  IB.  H.  B. 

Ignatiefiite,  a  New  Variety  of  Aluminite.  By  K.  K.  Flxjg 
{Zeit.  Kryst.  Min.,  13,  306 — 307). — This  mineral  was  sent  by  Count 
N.  P.  IgnatiefF  for  analysis  in  the  Russian  Government  Laboratory, 
It  was  found  in  the  Bachmut  district  of  the  Government  of  Ekateri- 
noslav,  South  Russia,  occurring  in  the  form  of  white,  reniform 
concretions  lying  in  white  sand.  Analysis  gave  the  following 
results  : — 

H2O.       SiOj.        AI2O3.  SO3.         PoOft.       FeO.       CaO.       MgO. 

0-45      3-33       36-39       30-57       3-83      0-32       1-40      0-23 

K2O.         NajO.  C.  H2O.  Total. 

6-37        2-89         1-50        1272        100-00 

These  results  show  that  the  new  mineral  resembles  aluminite  or 
loewigite.  The  author  i»  of  opinion  that  the  mineral  may  be  of  prac- 
tical importance,  as,  on  account  of  its  low  percentage  of  iron,  it  is 
adapted,  like  bauxite,  for  the  preparation  of  aluminium  sulphate. 

B.  H.  B. 

A  Mineral  associated  "with  the  Columbite  of  the  Val 
Vigezzo.  By  A.  Piccini  {Zeit.  Kryst.  Afin.,  13,  302). — The  crystallised 
substance  examined,  resembles  externally  the  columbite  of  the  same 
locality,  Craveggia  in  the  Val  Vigezzo  (Abstr.,  1885,  732).  The 
powder  is  brown  with  a  specific  gravity  of  5  7.  On  ignition,  it  does 
not  change  in  colour,  and  loses  but  little  weight.     The  proportion  of 
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metallic  anhydrides  is  much  less  in  this  mineral  than  in  colnmbite, 
and  consists  for  the  most  part  of  tantalic  anhydride,  with  a  consider- 
able quantity  of  titanic  anhydride  and  a  small  quantity  of  niobic 
anhydride.  The  bases  are  principally  the  cerite  and  gadolinite 
earths,  a  small  quantity  of  ferrous  oxide,  less  nianganous  oxide,  with 
appreciable  quantities  of  thorium.  In  columbite,  on  the  other  hand, 
large  amounts  of  ferrous  and  manganous  oxides  are  found,  with  traces 
only  of  the  rare  earths.  The  mineral  examined  is  consequently  not 
columbite,  but  rather  a  tantalate  of  the  rare  earths,  of  which  the 
composition  would  be  the  same  as  that  of  samarskite  were  the  niobic 
acid  not  replaced  by  tantalic  acid.  B.  H.  B. 

The  Peridote  of  Scliaelinger  Matten.  By  A.  Knop  (Zeit. 
Kryst.  Min.,  13,  236 — 241). — A  yellow  mineral  occurring  in  the  lime- 
stone of  Schelinger  Matten  in  the  Kaiserstuhl  was  described  by 
H.  Fischer  in  1865  as  monticellite.  The  mineral,  which  may  be 
termed  peridote,  occurs  in  association  with  magnoferrite,  koppite, 
apatite,  and  barytobiotite.  On  the  crystals,  the  forms  coP2,  coP,  P2 
were  observed.  An  analysis  of  carefully  purified  mineral  gave  the 
following  results  (I)-: — 


SiOo. 

MgO. 

FeO. 

MnO. 

CaO. 

Total. 

I.  41-8» 

49-8B 

4-56 

1Y3 

ooo 

98-00 

:i.  42-41 

53-30 

2-33 

— 

— 

98-04 

In  the  analysis  (I),  a  small  quantity  of  alumina  was  found,  but  not 
weighed.  The  results  of  the  analysis  and  of  the  crystallographical 
examination  in,dicate  that  this  variety  of  peridote  is  forsterite.  An 
analysis  (II)  of  tiiat  mineral  from  Monte  Somma  is  added  for  com- 
parison. B.  H.  B. 

Glaucophane.  By  B.  Koto  (Ghem.  Gentr..,  1887,  391—392).— 
Lavender-coloured  glaucophane  occurs  in  large  amount  in  the  Island 
of  Shikotu,  together  with  iron  epidote,  yellowish-green  garnet,  and 
manganese  epidote.     Analysis  gave  following  numbers  : — 


SiOo. 

AI0O3. 

FeoOa. 

FeO. 

CaO. 

MgO. 

NaoO. 

K2O. 

56-71 

15-14 

7-98 

4-31 

4-80 

4-33 

4-83 

0-25 

Sp.  gr.  =  2-9^1.  Secondary  glaucophane  from  augite  minerals  is 
more  frjcqaent.  The  transformation  of  pyroxene  into  blue  hornblende 
and  the  formation  of  glaucophane  is  seen  in  various  stages  with  for- 
mation of  more  or  less  glaucophane  asbestos.  N.  H.  M. 

Altered  Cordierite  from  Rocca  Tederighi  in  Tuscany.    By 

E.  ScACCHi  (Zeit  Krijst.  Mm.,  13,  297). — This  a^ltered  product  is 
found  in  liparite  in  the  form  of  opaque,  greyish-green,  columns  3  to 
5  mm.  in  length.  Tho  axial  ratio  is  a  :  6  :  c  =  0-58007  :  1  :  0-55890. 
Analysis  gave  thQ  following  results  ; — 


SiOs. 

AI0O3. 

FesOg, 

CaO. 

MgO. 

H2O. 

Total. 

49-62 

27-41 

8-89 

3-95 

1-25 

8-43 

99-55 
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The  specific  gravity  is  1-616.  This  product  of  the  alteration  of 
cordierite  is  evidently  pinite.  B.  H.  B. 

Composition  of  Rocks  and  Minerals  from  Vulture  and  Melfi. 
By  L.  RicciARDi  (Gazzetta,  17,  214— 22r»).— The  Vulture  is  an 
extinct  volcano  forming  the  principal  centre  of  eruptions,  probably 
prehistoric,  situated  in  Apulia ;  subsidiary  craters  are  Braida  and 
Melfi,  the  latter  of  which  has  been  the  centre  of  several  disastrous 
earthquakes.  In  the  paper,  a  series  of  analyses  are  given  of  the  rocks 
and  minerals  from  the  Vulture  as  also  of  Melfi.  The  eruptive  material 
of  the  former  consists  principally  of  cinerea  and  augite,  beside  which 
are  found  crystals  of  black  mica,  leucite,  and  magnetite,  and  titani- 
ferous  ironstone;  on  the  summit  oolite  is  found.  The  volcano  of 
Melfi  is  in  all  probability  a  centre  of  eruption  independent  of  that  of 
the  Vulture  ;  tbe  minerals  are  somewhat  similar,  although  the  analyses 
of  the  lava  and  tufa  show  marked  differences.  The  author  agrees 
with  the  conclusions  of  Palmieri  and  Scacchi,  in  considering  that  the 
three  volcanic  regions  of  the  Campania,  namely,  of  the  Monte  di 
Somna,  together  with  Vesuvius,  the  region  of  the  Flogrea,  and  the 
Roccamontiue  district,  in  which  the  above  volcanos  are  situated,  form 
distinct  centres,  each  with  their  peculiar  characteristics, 

V.  H.  V. 

Meteorite  from  Angra  dos  Reis.  By  E.  Ludwig  and  G. 
TscHERMAK  (Chem.  Centr.,  1887,  64^7). — The  meteorite  which  fell  at 
Angra  dos  lieis,  a  town  on  the  coast  in  the  province  of  Rio,  Brazil, 
belongs  to  a  small  group  of  meteorites  rich  (98*28  per  cent.)  in  augite  ; 
small  quantities  of  olivine  and  of  magnetic  oxide  of  iron  are  also 
present.  The  specimen  was  of  sp.  gr.  3*43,  but  not  very  coherent. 
The  augite  had  the  following  composition  : — 

SiOs.        AI2O3.     FesOg.      FeO.        MgO.        CaO.        Na-P.        KoO. 
42-72       8-84       2'47       6-88       8-95       22-37       0-26       0-19 

According  to  Rose's  classification  of  meteorites,  the  specimen  is 
akin  to  howardite  and  eukrite,  differing,  however,  from  both  by  the 
chemical  and  physical  properties  of  the  augite,  as  also  from  the 
former  by  the  presence  of  olivine,  and  from  the  latter  by  the  absence 
of  plagioclase.  V.  11.  V. 

Flitwick  Water,  By  W.  Johnstone  (Analyst,  12,  90— 92).— This 
water  rises  through  a  bed  of  ferruginous  peat  on  Flitwick  Moor.  It 
appears  to  result  from  the  percolation  of  rain-water  through  the 
ferruginous  sands  and  peat  of  the  district,  until  stopped  by  the 
Oxford  clay  forming  the  floor  of  the  valley.  A  sample  collected  in 
May,  1885,  contained  in  lOoO  parts  :  — 
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Ammonium  oxide    0'1144! 

Calcium  oxide 0-0640 

Magnesium  oxide 0'0511 

Ferric  oxide 1-2212 

Alumina    0-0044 

Cupric  oxide 0-0075 

Manganous  oxide 0-0014 

Potassium  oxide 0-0024 

Sodium  oxide 0-0211 

Chlorine    0-0340 

Sulphuric  acid  (SO3) 1-7328 

Silica 0-2328 

Organic  matter    1-2753 

4-7624 
Specific  g'ravlty  at  15-5°  =  1-0041. 

About  two-thirds  of  the  iron  is  as  ferric  snlphate  ;  the  remainder  is 
in  combination  with  organic  acids.  The  composition  is  not  constant, 
ferrous  as  well  as  ferric  salts  being  sometimes  present.  When  ex- 
posed to  the  air,  it  deposits  a  tufaceous  bog-ii^on  ore.  M.  J.  S. 


Organic    Chemistry. 


Detection  of  certain  Hydrocarbons  in  Alcohols.    By  H.  N. 

Warren  (Ghem.  News,  56,  64), — A  sample  of  wood-naphtha  saturated 
with  calcium  chloride  and  fractionated,  yielded  a  fraction  boiling  at 
160 — 180°,  which  assumed  a  fine  blood-red  colour  on  the  addition  of 
an  alkali,  baryta  with  soda  being  the  best  for  the  purpose.  This 
substance  was  also  detected  in  several  samples  of  light  petroleum, 
methyl  amyl  and  other  alcohols,  and  amongst  the  products  of  the 
action  of  chlorine  on  coal-gas.     It  has  not  been  further  examined. 

D.  A.  L. 

Ethyl  Isobutyl  Ether.  By  A.  Meissler  (Chem.  Centr.,  1887, 
479). — Ethyl  isobutyl  ether  is  contained  in  that  fraction  of  the  pro- 
duct of  the  action  of  alcoholic  potash  on  isobutyl  bromide  which  boils 
at  60 — 115".  Sodium  dis'solved  in  ethyl  alcohol  also  acts  on  isobutyl 
chloride,  but  much  more  slowly  than  in  the  case  of  the  bromide. 

K  H.  M. 

So-called  Allyl  Trisnlphide.  By  R.  Nasini  and  A.  Scala 
(Gazzetta,  17,  236 — 240). — In  the  course  of  the  action  of  sodium 
amalgam  on  a  mixture  of  ethyl  iodide  and  carbon  bisulphide,  Lowig 
and  Scholz  (J.  pr.  Chem.,  79,  441)  obtained  a  liquid  of  disagreeable 
odour,  to  which  they  ascribed  the  formula  CeHjoSs,  or  (03115)283,  re- 
garding it  as  an  allyl-derivative.  Their  results  have  not  at  present 
been  controverted,  although  several  writers  of  manuals  have  doubted 
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the  validity  of  their  conclusions.  Accordingly,  the  authors  have 
repeated  the  experiments,  and  find  that  provided  all  the  materials 
and  containing  vessels  are  dry,  the  only  reaction  occurring  is  that 
between  the  sodium  amalgam  and  the  ethyl  iodide  ;  in  the  presence 
of  moisture,  however,  a  product  is  obtained  similar  to  that  obtained 
by  Lowig  and  Scholz.  Analysis  points  to  a  formula,  C5H10S3,  or  that 
of  diethyl  trithiocarbonate,  CS(SEt)2;  this  sub^stance  when  heated 
slowly  is  decomposed  into  ethyl  sulphide  and  carbon  bisulphide  ;  but 
if  heated  more  rapidly  it  turns  brown  at  180°,  beginning  to  distil  with 
decomposition  ;  the  greater  part,  however,  distils  at  24U°,  as  noted  by 
Schweizer,  Debus,  and  other  observers.  V.  H.  Y. 

Ethereal  Oil  of  Allium  Ursinum.  By  F.  W.  Semmler  (Annalen, 
241,  90 — 150). — The  ethereal  oil  of  Allium  ursinum  consists  essentially 
of  vinyl  sulphide,  but  it  also  contains  polysulphides  of  vinyl  and 
minute  quantities  of  a  mercaptan  and  aldehyde.  Vinyl  sulphide  is 
freed  from  admixture  with  these  substances  by  the  action  of  metallic 
potassium.  It  is  a  volatile  liquid  boiling  at  101°.  Its  sp.  gr.  is 
0*9125.  Its  odour  resembles  that  of  ally!  sulphide.  By  the  action  of 
dry  oxide  of  silver  on  the  sulphide,  vinyl  oxide,  (C2H3)20,  is  obtained, 
but  it  could  nob  be  completely  separated  from  unaltered  sulphide. 
The  oxide  boils  at  39°.  If  moist  oxide  of  silver  is  substituted,  vinyl 
alcohol,  CaH^'OH,  is  formed,  which  at  once  changes  into  acetaldehyde. 

On  oxidation  with  nitric  acid,  potassium  permanganate,  or  chromic 
acid,  vinyl  sulphide  splits  up,  yielding  sulphuric  and  oxalic  acids 
and  carbonic  anhydride.  When  a  concentrated  alcoholic  solution 
of  mercuric  chloride  is  cautiously  added  to  an  alcoholic  solution. 
of  vinyl  sulphide,  crystals  are  suddenly  deposited.  If  the  mercuric 
chloride  is  added  too  rapidly  and  in  excess,  the  crystals  will  only 
separate  after  diluting  the  solution  with  water.  If  too  much  water  is 
added,  a  voluminous,  amorphous  precipitate  will  be  produced.  The 
crystalline  compound  is  soluble  in  absolute  alcohol.  Its  formation  is 
represented  by  the  following  equation  :  2(02113)28  +  2HgOl2  = 
202H301,Hg01o,(02H3)2S,HgS.  Allyl  sulphide  forms  an  analogous 
compound  with  mercuric  chloride.  If  these  mercury  compounds  are 
heated  with  potassium  thiocyanate,  the  thiocarbimides  of  allyl  and 
vinyl  respectively  are  produced. 

The  precipitate  deposited  on  mixing  alcoholic  solutions  of  vinyl 
sulphide  and  platinum  chloride  is  analogous  in  composition  to  the 
allyl  compound  described  by  Wertheim.     Its  formation  is  represented 

thus  :     ,3(02H3)2S    +     2PtOl4     =    402H30I,PtOl4,(OoH3)2S,PtS2.  With 

silver  nitrate,  vinyl  sulphide  forms  a  double  salt,  (02113)28, 2AgN03, 
analogous  to  the  allyl  sulphide  compound.  It  melts  about  87"^,  and 
turns  yellow  when  treated  with  water.  Vinyl  sulphide  absorbs 
bromine,  forming  the  compound  (C2H3Br2)28Br2,  which  boils  with 
decomposition  at  195°.  W.  0.  W. 

Formation  and  Properties  of  Inosite  and  its  Occurrence  in 
the  Vegetable  Kingdom,  By  K.  Fick  (Chein.  Centr.,  1887,  452— 
458). — Inosite  is  prepared  by  treating  the  fresh  plant  material  with 
hot  alcohol,  and  keeping  the  whole  in  a  closed  vessel  in  a  warm 
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place  for  several  clays.  The  alcoholic  solution  is  then  separated, 
distilled,  and  the  small  aqueous  residue  purified  by  means  of  lead 
acetate,  precipitated  with  basic  lead  acetate,  and  this  precipitate,  after 
being  washed,  is  decomposed  with  hydrogen  sulphide.  The  filtrate 
is  evaporated  down,  mixed  with  alcohol  and  left  to  crystallise.  The 
presence  of  inosite  is  detected  by  means  of  Seiders  reaction  (evapo- 
rating the  solution  to  dryness  with  nitric  acid,  dissolving  the  residue 
in  water,  and  adding  a  few  drops  of  a  solution  of  strontium  acetate), 
a  distinct  violet  coloration  with  a  slight  green  lustre  is  obtained, 
when  only  0'3  mgrm.  of  inosite  is  present.  A  large  number  of 
plants  were  found  to  contain  inosite,  but  only  in  small  amount. 

Inosite  melts  at  225°  (corr.),  dissolves  in  7'5  parts  of  water  at 
17 — 21°;  it  does  not  ferment,  and  cannot  be  converted  into  a  ferment- 
able sugar  by  acids.  The  acefyl-compound,  C6H7O6AC5,  melts  at 
215'68°  (corr.),  distils  without  change,  and  is  soluble  in  alcohol, 
insoluble  in  water.  N.  H.  M. 

Alcoholic  Fermentation  of  Milk-sugar.  By  P.  Vieth  {Analyst, 
12,  2 — G). — The  addition  of  yeast  to  milk  or  to  a  solution  of  milk- 
sugar  does  not  set  up  alcoholic  fermentation  readily.  Under  the 
influence,  however,  of  a  special  ferment  known  as  kefir  grains,  milk 
undergoes  a  somewhat  rapid  alcoholic  as  well  as  lactic  fermentation. 
These  grains  contain  a  bacillus,  named  I)ios]Jora  caucasica  by  Kern, 
and  a  modified  form  of  Saceharomyces  cerevisice  (Abstr.,  1883,  226; 
compare  also  Struve,  Abstr.,  1884,  1235).  Alcohol  is  slowly  developed 
when  whey  or  milk  is  kept  in  closed  vessels,  and  the  marked  diminu- 
tion in  the  amount  of  solid  residue  which  occurs  when  small 
quantities  of  milk  are  exposed  to  the  air  for  a  few  days  in  a  warm 
place,  seems  also  to  be  duo  to  alcoholic  fermentation.  M.  J.  S. 

Aldehyde  Resin.  By  E.  Fucuot  (Ann.  Gliem.  Thy&.  [6],  9,422 
— 432). — Aldehyde  resin  washed  two  or  three  times  with  warm  water 
and  exposed  to  air  becomes  hard  and  friable.  It  dissolves  in  alcohol 
and  is  reprecipitated  by  water.  Analysis  of  two  preparations  gave  the 
formula  C48He40io  +  riH-^O,  n  being  equal  to  4,  but  the  amount  of 
water  is  variable.  When  exposed  to  dry  air,  the  resin  gives  off  water, 
and  its  weight  gradually  reaches  a  minimum  at  which  it  remains 
constant  for  some  time,  and  then  increases.  When  the  weight  is  at 
the  minimum,  the  substance  has  the  composition  C48H61O10  =  8(C6H80) 
+  Oo,  which  varies  slightly  with  the  rate  of  drying.  When  the 
increase  in  weight  has  become  constant,  the  composition  is  C48H64O12 
=  8C6H80  -i-  O4.  If  the  resin  is  exposed  to  moist  air,  its  weight 
increases,  and  becomes  constant  after  some  weeks ;  if  it  is  then 
exposed  to  dry  air,  the  weight  diminishes  until  it  reaches  a  new  limit. 
The  composition  at  this  last  stage  is  not  constant,  but  approximates 
to  C48H64O12.  The  substance  formed  in  contact  with  moist  air  is 
probably  a  hydrate,  but  its  composition  was  not  determined. 

In  some  cases,  the  crude  resin  was  first  placed  in  dry  air,  then 
before  the  loss  of  weight  was  complete,  in  moist  air,  and  finally  in 
dry  air  again.  After  this  treatment,  it  had  the  composition  C48Hfi60i;, 
=  C48H64O12  +  H2O,  but  this  result  was  not  constant.    In  another  case, 
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the  composition  was  C48H64O12.  The  change  of  weight  which  the 
resin  undergoes  shows  that  the  increase  of  weight  is  not  due  to  simple 
combination  with  oxygen,  but  there  is  simultaneous  loss  of  carbon, 
increased  weight  being  always  less  than  corresponds  with  the 
increased  percentage  of  oxygen.  Either  of  the  resins  first  mentioned 
increases  in  weight  in  moisb  air,  but  regains  its  original  weight  in  dry 
air,  the  hydrate  formed  under  the  first  conditions  being  decomposed 
in  the  dry  air.  Hydrates  are  obtained  containing  2,  3,  5,  or  7  mols. 
H2O. 

The  resin  was  placed  alternately  several  times  in  dry  air  and  in 
air  saturated  with  the  vapour  from  a  saturated  solution  of  sodium 
chloride.  The  dry  substance  had  the  composition  C48H68O14.  In  the 
moist  atmosphere,  there  is  an  increase  in  the  percentage  of  oxygen, 
but  a  decrease  in  the  percentge  of  earbon;,  which  may  be  due  either  to 
formation  of  a  hydrate  or  to  oxidation  with  simultaneous  loss  of  carbon. 

From  these  results,  it  follows  that  crude  aldehyde  resin  loses  water, 
and  forms  the  compound  C48H640i2  or  8(C6H80)  +  O^,  which  may  be 
regarded  as  an  oxidised  polymeride  of  trialdane.  This  substance 
yields  more  highly  oxidised  products  which  may  be  regarded  as 
hydrated  oxides  of  the  same  aldane.  Members  of  the  latter  series  absorb 
water  from  a  moist  atmosphere,  and  form  hydrates  which  decompose 
in  dry  air.  When  aldehyde  resin  is  gradually  heated  from  120°  to 
the  boiling  point  of  sulphur,  it  undergoes  condensation.  Water  and 
an  oily  liquid  are  given  off,  and  a  non-volatile  residue  containing  a 
high  percentage  of  carbon  is  left  in  the  retort.  C.  H.  B. 

Chloracetones,  By  C.  Cloez  (Ann.  Chim.  Phys.  [6],  9,  145— 
221). — The  author  has  prepared  and  examined  all  the  chlorine- 
derivatives  of  acetone  which  are  theoretically  possible  if  the  generally 
accepted  formula  is  correct.  A  short  history  of  the  derivatives  pre- 
viously known  is  given,  together  with  full  bibliographical  references. 

The  material  employed  was  commercial  acetone  purified  by  fractiona- 
tion and  conversion  into  the  hydrogen  sodium  sulphite  compound.  The 
author  investigated  the  action  of  cblorine  :  (1)  on  cold  acetone  ;  (2)  on 
acetone  which  at  first  was  cold  but  afterwards  was  heated  to  100° ; 
(3)  on  well-cooled  acetone  containing  iodine  ;  and  (4)  on  boiling 
acetone  containing  iodine.  No  advantage  is  gained  by  the  presence 
of  iodine,  and  in  fact  the  iodo-products  which  are  formed  in  small 
quantity  decompose  during  distillation  and  render  purification  very 
difficult.  The  iodine  cannot  be  removed  by  means  of  iron  or 
mercury.  All  fractions  boiling  above  125 — 130°  should  be  distilled 
under  reduced  pressure.  The  final  product  in  all  four  cases  is 
tetrachloracetone. 

MonocMoracetone  is  most  readily  prepared  by  Barbaglia's  method 
(Ber.,  7,  467)  of  passing  chlorine  into  well-cooled  acetone  for  several 
days  ;  a  current  of  water  is  sufficient  for  this  purpose,  a  freezing  mixture 
is  not  necessary.  It  boils  at  117 — 118";  sp.  gr.  at  13°  =  1158.  It  is 
very  slightly  soluble  in  water,  but  dissolves  in  all  proportions  in  alcohol, 
ether,  and  chloroform.  It  does  not  form  a  crystalline  hydrate,  and 
volatilises  readily  in  water-vapour.  When  freshly  prepared,  it  has  no 
irritating  odour,  but  after  exposure  to  air  for  some  days  it  gives  off 


1092  ABSTRACTS  OF  CHEMICAL  PAPERS. 

irrilating  vapours.  It  can,  however,  be  purified  by  washing  with 
a  very  dilute  solution  of  an  alkali. 

Monochloracetone  is  readily  attacked  by  chlorine  in  the  cold. 
Bromine  has  little  effect  in  the  cold,  but  at  100°  energetic  reaction 
takes  place  with  formation  of  chlorotribromacetone.  With  potassium, 
it  forms  potassium  chloride,  together  with  red  and  brown  products 
which  probably  contain  the  acetyl  carbinol  obtained  by  Emmerling  by 
the  action  of  potassium  or  potassium  carbonate  on  bromacetone. 
Ammonia  produces  ammonium  chloride  and  the  amido-derivative, 
COMe'CHj'NHa,  which  when  distilled  with  potash  yields  methyl- 
amine.  It  follows  that  monochloracetone  has  the  constitution 
COMe-CHsCl. 

The  action  of  a  warm  concentrated  solution  of  potash  on  dichlor- 
hydrin  yields  a  liquid  closely  resembling  monochloracetone  in  its 
physical  properties.  It  boils  at  118 — 119° ;  sp.  gr.  at  11°  =  1*194.  It 
combines  with  hydrochloric  and  acetic  acids,  forming  derivatives  of 
glycerol,  and  it  also  combines  with  water.  With  alcoholic  ammonia, 
it  yields  the  badly  defined  compound  hemichlorhydramine, 
C3H12CINO2 ;  this  is  evidently  not  an  acetone-derivative,  and  it  most 

probably  has  the  constitution  CHnC\'C}I<^_^Q^'^. 

DicTiloracetone  is  best  prepared  by  the  prolonged  action  of  chlorine 
on  well-cooled  acetone.  It  boils  at  120°,  whilst  the  monochloro- 
derivative  boils  at  117°,  but  the  two  compounds  may  be  separated  by 
taking  advantage  of  the  fact  observed  by  Mulder  and  by  Barbaglia, 
that  the  product  obtained  under  these  conditions  has  the  composi- 
tion of  the  dichloracetone  even  in  the  fraction  boiling  at  170°.  The 
fraction  boiling  at  125 — 170°  is  collected  separately  and  purified  by 
further  fractionation.  The  pure  compound  boils  at  120^  ;  sp.  gr.  at 
15°  =  1*234.  It  combines  readily  with  sodium  hydrogen  sulphite,  and 
the  compound  crystallises  with  3  mols.  H2O.  Even  when  carefully 
purified,  the  vapour  acts  energetically  on  the  eyes,  &c.,  but  after  some 
time  the  organs  become  insensitive  to  its  action.  Ammonia  acts  rapidly 
on  dichloracetone,  with  formation  of  ammonium  chloride  and  the  base 
COMe-CHCl*  NH2,  which  yields  methylamine  when  distilled  with 
potash. 

The  product  of  the  action  of  chlorine  on  cooled  acetone  has  the 
composition  of  the  dichloro-derivative  even  in  the  fraction  boiling  at 
170*^,  but  on  redistillation  the  boiling  point  is  reduced  to  120". 
Barbaglia  obtained  a  liquid  which  boiled  at  165 — 170°,  and  when 
cooled  solidified  to  a  mass  of  bulky,  prismatic  crystals  melting  at  44°. 
In  its  physical  properties,  this  product  resembles  symmetrical  di- 
chloracetone, but  with  bromine  it  yields  a  dichlorodibromacetone 
identical  with  that  obtained  from  unsymmetrical  dichloracetone,  and 
very  different  from  the  corresponding  compound  obtained  from  the 
symmetrical  derivative.  This  high  boiling  fraction  may  be  a 
polymeride. 

Symmetrical  dichloracetone  is  obtained  by  the  action  of  silver  chloride 
on  the  symmetrical  diiodoacetone  prepared  by  the  action  of  iodine 
chloride  on  acetone  in  presence  of  water.  It  has  a  pungent  odour,  forms 
crystals  which  melt  at  44°,  and  boils  at  1 70°  without  decomposition. 
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When  diclilorlijdrin  is  oxidised  by  means  of  a  well-cooled  mixture  of 
sulpliiiric  acid  and  potassium  dichromate,  in  the  manner  described  by 
Grimaux  and  Adam,  it  yields  a  liquid  which  has  the  composition 
of  dichloracetone.  When  this  product  is  cooled,  it  crystallises  ia 
large  needles  melting  at  43 — 44°,  which  change  spontaneously, 
especially  in  presence  of  ether,  into  short  prisms  with  the  same 
melting  point.  It  boils  at  170°,  has  a  very  pungent  odour,  and  in 
ethereal  or  alcoholic  solution  is  a  most  powerfdl  caustic,  producing 
very  severe  burns.  With  ammonia,  it  forms  an  unstable  compound 
which  crystallises  in  large  plates. 

In  diifused  daylight,  chlorine  acfs  somewhat  slowly  on  epichlor- 
hydrin.     When  the  product  is  distilled  and   the  fraction  boiling  at 

160 — 180°  is  purified,  it  yields  a  liquid  which  boils  at  170°  and   has 

p  Ti- 
the composition  CHCl2'CH<[_^^>,  and  is  therefore  an  isomeride  of 

dichloracetone.  With  ammonia  at  a  low  temperature,  it  yields  a 
white,  amorphous,  unstable  substance,  almost  insoluble  in  water, 
alcohol,  and  ether;  this  has  the  formula  C6H4CI2NO2,  but  its  constitu- 
tion could  not  be  determined. 

The  dichlox'aeetone  obtained  from  diiodoacetone  is  not  identical 
with  the  so-called  symmetrical  dichloracetone  obtained  by  the  oxida- 
tion of  dichlorhydrin.  The  action  of  bromine,  potash,  or  oxidising 
agents  on  dichlorhydrin  yields  derivatives  which  closely  resemble 
derivatives  of  the  acetones,  but  are  never  identical  with  them.  Potash 
yields  epichlorhydrin,  Avhich  closely  resembles  monochloracetone  in  its 
physical  properties.  Bromine  yields  a  derivative  to  which  the  constitu- 
tion C0(CHClBr)2  has  been  assigned.  A  compound,  CHCU'CO'CHBra, 
can  also  be  obtained  from  acetone.  If  the  two  compounds  are  treated 
with  mercuric  chloride  the  latter  yields  tetrachloracetone,  whilst  the 
former  yields  a  compound  containing  a  lower  percentage  of  chlorine. 

If  ordinary  dichloracetone  and  the  symmetrical  dichloracetone 
from  the  iodo-derivative  are  treated  with  bromine,  they  both  yield 
dichlorodibromacetones,  and  when  the  latter  are  treated  with 
mercuric  chloride  the  same  symmetrical  tetrachloracetone  is  obtained 
in  both  cases.  When  the  pseudodichloracetone  from  dichlorhydrin  is 
treated  in  the  same  way,  the  product  is  an  isomeride  of  tetrachlor- 
acetone, very  distinct  from  either  of  the  compounds  C0(CHClo)2  and 
CCla'CO'CHCl.  Since  only  two  tetrachloracetones  can  exist,  it  follows 
that  the  derivative  from  dichlorhydrin  is  not  an  acetone-derivative. 
Again,  when  dichloracetone  and  the  pseudodichloracetone  are  sub- 
jected to  the  action  of  chlorine  in  sunlight,  the  products  are  very 
different,  although  both  have  the  composition  of  pentacbloracetone. 
Only  one  pentacbloracetone  is,  however,  possible.  The  pseudo- 
dichloracetone is  a  derivative  of  dichlorhydrin,  CH2C1'CH(0H)*CH2C1, 

riT_rri| 

and  has  the  constitution  CH2C1'CH  <^_  ^  _^,  analogous  to  that  of 

epichlorhydrin.  Psendodichlorhydrin  does  not  combine  with  acetic 
acid.  It  reacts  violently  with  concentrated  hydrochloric  acid,  but 
when  the  product  is  evaporated  over  sulphuric  acid  the  original  com- 
pound is  obtained. 

Trichlor acetones. — When  a  limited  quantity  of  bromine  is  allowed 
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to  act  on  dichloracetone,  the  product  CHClo'CO'CHaBr  is  obtained, 
Avhich.  boils  at  111°  under  a  pressure  of  25  mm.,  and  when  this  is 
heated  with  mercuric  chloride  in  presence  of  alcohol,  trichloracetone 
boiling  at  172°  is  obtained.  This  trichloracetone  yields  no  chloro- 
form with  aqueous  or  alcoholic  ammonia,  and  no  phenylcarbylamine 
with  aniline  and  potash.  It  therefore  does  not  contain  the  group 
CCI3,  and  mast  have  the  constitution  CHCl/CO'CHzCl.  Only  a  very 
small  quantity  was  obtained. 

Trichloracetone,  CCls'CO^CHs,  is  readily  obtained  by  the  action  of 
chlorine  on  an  aqueous  solution  of  sodium  citraconate  heated  at  100° 
(Gottlieb  and  Morawsky, /..  pr.  Ghem,  [2],  12,  369).  With  ammonia, 
it  yields  chloroform  and  a  small  quantity  of  ammonium  chloride, 
together  with  a  large  quantity  of  acetamide  if  the  liquid  has  been 
kept  cool  and  excess  of  ammonia  has  been  avoided. 

The  action  of  chlorine  on  impure  methyl  alcohol  (Bouis)  or  on  acetone 
(Bischoff)  yields  a  liquid  which  has  the  composition  of  trichloracetone 
and  boils  at  172°  ;  sp.  gr.  1*41 8.  It  solidifies  incompletely  in  long 
needles  at  —14°,  the  temperature  rising  suddenly  to  —5°.  The 
crystals  melt  between  — 5°  and  +2°.  It  combines  with  2  mols.  H^O, 
forming  a  hydrate  which  melts  at  43 — 44°.  It  also  combines  with 
sodium  hydrogen  sulphite,  but  the  product  crystallises  with  great  diffi- 
culty. With  aniline  and  potash ,  it  yields  phenylcarbylamine  ;  but  with 
ammonia  it  yields  very  little  if  any  chloroform  or  acetamide,  ammonium 
chloride,  however,  is  formed  in  large  quantities,  and  if  the  liquid  is  dis- 
tilled with  potash,  it  yields  dichloromethylamine,  which  is  doubtless 
derived  from  the  compound  CHCl^'CO-CHo-NHa.  It  would  follow 
that  the  trichloracetone  has  the  constitution  CHCU'CO'CHaCl,  but 
the  formation  of  chloroform  and  phenylcarbylamine,  and  the 
variable  boiling  and  melting  points  of  the  compound,  show  clearly  that 
it  is  a  mixture  of  a  solid  trichloro-derivative  which  melts  about  —5^, 
with  an  isomeride  which  is  liquid  even  at  low  temperatures. 

Unsymmeirical  tetrachloracetone  was  obtained  by  Bouis  by  the  action 
of  chlorine  on  wood-spirit  in  diffused  daylight  (Ann.  Ghim.  Fhys.  [3], 
21 — 111),  and  by  Bischoff  by  the  action  of  chlorine  on  a  mixture  of 
acetone  and  methyl  alcohol  (this  Journal,  1876,  i,  558).  It  is  most 
readily  obtained  by  passing  chlorine  into  commercial  acetone,  the 
temperature  being  allowed  to  rise.  Tetrachloracetone  is  a  colourless 
liquid  which  boils  at  180 — 182°,  and  becomes  brown  when  exposed  to 
air  and  light ;  sp.  gr.  at  17°  =  1'482.  When  distilled  under  the  ordinary 
pressui^,  it  undergoes  partial  de^composition.  It  is  very  hygroscopic, 
and  forms  a  tetrahydrate  which  melts  without  decomposition  at  30**. 
With  aniline  and  potash,  it  yields  phenylcarbylamine,  and  with 
aqueous  ammonia  at  a  low  temperature  it  yields  chloroform  and 
monochloracetamide.    It  therefore  has  the  constitution  CCla'CO-GHsCl. 

By  the  prolonged  action  of  chlorine  on  pure  acetone  at  first  cooled 
and  afterwards  heated  on  a  water-bath,  Grabowsky  (this  Journal,  1876, 
i,  557)  has  obtained  trichloromethyl  propyl  ketone,  boiling  at  186°. 
The  author  has  been  unable  to  obtain  this  result.  Probably  the 
nature  of  the  reaction  depends  on  the  purity  of  the  acetone. 

Symmefrical  tetrachloracetone. — Dichlorodibromacetone  prepared  by 
the   action  of  bromine  on  ansymraetrical    dichloracetone   is  heated 


ORGANIC  CHEMISTRY.  1095 

with  alcohol  and  mercuric  chloride  in  sealed  tubes  at  100°.  The 
product  is  distilled,  and  is  purified  from  mercury  by  conversion  into 
a  hydrate  which  is  repeatedly  recrystallised,  and  then  decomposed  by 
hydrochloric  acid.  The  product  is  dried  over  calcium  chloride,  and 
boils  at  ]  79 — 181°  ;  its  sp.  gr.  is  the  same  as  that  of  the  preceding 
compound.  With  water,  it  forms  a  hydrate  crystallising  in  needles 
which  melt  at  47 — 48°.  With  ammonia  or  aniline,  it  yields  no  distinct 
result,  but  neither  chloroform  nor  phenylcarbylaniine  is  formed.  The 
compound  therefore  does  not  contain  the  group  CCI3,  and  must  have 
the  constitution  CHCla-CO'CHClo. 

The  dichlorodibrom-derivative  obtained  by  the  action  of  bromine 
on  dichlorhydrin  yields  with  mercuric  chloride  an  oily  liquid  which 
has  no  fixed  boiling  point,  and  is  not  attacked  by  ammonia  at  the 
ordinary  temperature.     It  is  not  a  tetrachloracetone. 

When  the  product  of  the  oxidation  of  dichlorhydrin  is  treated  with 
bromine,  it  yields  an  isomeride  of  dichlorodibromacetone,  which,  ac- 
cording to  Markownikoif,  has  the  constitution  CHClBrCO'CHClBr. 
When  this  compound  is  treated  with  mercuric  chloride,  however,  it 
yields  a  liquid  which  fumes  in  the  air,  boils  at  about  180°,  has  a  dis- 
agreeable odour,  and  does  not  combine  with  alkaline  hydrogen  sul- 
phites. With  ammonia  or  aniline,  it  yields  neither  chloroform  nor 
phenylcarbylamine,  but  dichloracetamide  and  dichloracetanilide  re- 
spectively. It  follows  that  either  there  are  two  isomeric  symmetrical 
tetrachloracetones,  or  that  the  product  of  the  oxidation  of  dichlor- 
hydrin is  not  an  acetone-derivative,  as  already  indicated. 

When  symmetrical  iodacetone  is  treated  with  silver  chloride,  and 
the  product  is  treated  with  bromine  and  afterwards  with  mercuric 
chloride,  a  liquid  is  obtained  which  boils  at  180'',  and  is  identical 
with  symmetrical  tetrachloracetone.  The  dichloracetone  from  iod- 
acetone has  always  been  regarded  as  identical  with  MarkownikofF's 
products,  but  these  results  show  that  they  are  very  different,  and  the 
latter  is  most  probably  a  derivative  of  epichlorhydrin — 

CH2ChCH<  Q  jjCl  ^' 

Penfachhr acetone  was  obtained  by  Staedeler  by  adding  hydrochloric 
acid  to  a  boiling  solution  of  quinic  acid  and  potassium  chlorate.  The 
yield  is  very  small,  and  great  care  is  required  to  avoid  explosions. 
Much  better  results  are  obtained  by  the  following  method.  A  solution 
of  citric  acid  in  lb  parts  of  water  is  allowed  to  fall  drop  by  drop 
down  a  tube  packed  with  pumice,  up  which  passes  a  current  of  dry 
chlorine,  the  tubS  being  heated  at  100"  by  means  of  a  water-jacket. 
The  product  is  purified  by  washing  and  redistillation.  If  the  Mater 
used  for  washing  is  evaporated  at  a  low  temperature,  it  deposits 
crystals  of  citric  acid  which  contain  2  mols.  H2O,  and  are  quite 
different  in  appearance  from  the  ordinary  crystals.  They  form  flat- 
tened prisms  with  four  of  the  faces  abnormally  developed.  The 
cleavage  planes  and  the  angles  at  the  edges  are,  however,  identical 
with  those  of  the  ordinary  crystals. 

The  pentachloracetone  obtained  is  identical  with  that  prepared  by 
Staedeler  and  by  Cloez,  sen.,  by  the  action  of  chlorine  on  alkaline 
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citrates.  With  ammonia,  it  yields  chloroforra  and  dichloracetamide, 
and  with  aniline  it  yields  phenylcarbylamine  and  dichloraoetanilide. 
It  may  also  be  prepared  in  large  quantity  by  the  action  of  dry 
chlorine  on  dry  commercial  acetone  in  direct  sunlight.  Pure  acetone 
seems  to  give  a  different  result,  since  Fittig,  and  Dumas  and  Kane, 
obtained  no  derivative  higher  than  the  dichloracetone  by  the  action 
of  chlorine  on  acetone  at  100°  or  in  sanlight.  Under  the  conditions 
given,  however,  the  acetone  is  converted  into  a  mixture  of  penta- 
chloracetone  and  hexachloracetone  which  are  separated  by  fraction- 
ation. 

F en tadilor acetone  is  a  colourless  liquid  with  an  odour  resembling 
that  of  chloral,  which,  however,  is  only  observed  after  the  liquid  has 
been  exposed  to  air.  It  boils  at  192°,  and  is  readily  volatile  in  water 
vapour  ;  sp.  gr.  at  14°  =  1*576,  It  dissolves  in  10  parts  of  water, 
from  which  it  separates  completely  at  50 — 60°.  At  low  temperatures, 
the  solution  deposits  a  tetrahydrate  in  small,  rhomboidal  plates  melt- 
ing at  15°  with  decomposition.  With  ammonia,  it  yields  chloroform 
and  dichloracetamide. 

The   action  of  chlorine  in  sunlight  on   the  pseudodichloracetone 

from  dichlorhydrin  yields  a  liquid  which   has  a  pungent  smell,  and 

boils  at   185°  ;  sp,  gr,  at  8°  ==  1*61 7.     With  ammonia,  it  yields   tri- 

chloracetamide  but  no  chloroform,  and  hence  it  is  not  a  derivative  of 

acetone.     The  action  of  chlorine  on  dichloropropylene  oxide  yields  a 

strongly  fuming  liquid  which  boils  at   about  178°.     Its  composition 

does  not  agree  very  well  with  that  of  pentachloropropylene  oxide,  and 

when  treated  with  ammonia,  it  yields  trichloracetamide  but  no  chloro- 

CCl 
form.     It  therefore  has  the  constitution  CHCla'CCl^   q  ^>.     From. 

these  results,  it  is  evident  that  there  are  three  isomeric  compounds 
having  the  composition  of  pentachloracetone,  but  only  one  of  these  is 
really  a  derivative  of  acetone. 

Hexachloracetone  was  obtained  by  Plantamour  by  the  action  of 
chlorine  on  a  solution  of  citric  acid  in  sunlight,  and  has  been  described 
under  different  names  by  Laurent,  Staedeler,  and  Cloez,  sen.  A 
solution  of  citric  acid  is  treated  with  chlorine  in  sunlight  until  the 
gas  is  no  longer  absorbed.  Carbon  dioxide  is  given  off,  especially  in 
the  later  stages  of  the  reaction.  The  yield  is  about  one-fourth  of  the 
weight  of  the  citric  acid  taken.  Hexachloracetone  can  readily  be 
obtained  by  the  action  of  chlorine  on  acetone  in  sunlight.  The  frac- 
tion of  the  product  which  boils  at  185 — 220°  is  collected  and  purified. 
The  fraction  boiling  at  290°  contains  a  considerable  quantity  of  hexa- 
chlorobenzene,  which  is  probably  formed  by  pyrogenic  decomposition, 
and  does  not  exist  in  the  product  before  distillation.  It  is  not  always 
formed. 

Hexachloracetone  is  a  very  limpid  liquid  with  an  odour  which  is  feeble 
at  a  low  temperature,  but  becomes  very  pungent  and  irritating  when  the 
liquid  is  warmed.  It  boils  without  decomposition  at  202 — 204°,  and 
when  cooled  solidifies  in  large,  white  plates  melting  at  — 2°  ;  sp.  gr. 
at  12°  =  1*744;  vapour-density  9*615.  It  is  slightly  soluble  in  water, 
and  forms  a  crystalline  monohydrate  which  is  almost  insoluble  in 
water.     With  aqueous  ammonia  it  yields  chloroform   and  trichlor- 
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acetnmide,   and  with  aniline  it  yields  chloroform   and  trichloracet- 

anilide.     When  heated  with  water  in  sealed  tubes  at  120^,  it  splits  up 

into  chloroform  and  trichloracetic  acid.     The   action  of  chlorine  on 

epichlorhydrin  in  sunlight  yields  crystals  which  seem  to  be  hexachloro- 

benzene,  and  a  small  quantity  of  a  liquid  which  boils  at   200 — 210° 

and  yields  chloroform  and  trichloracetamide  with  ammonia.     Most 

CCl 
probably  the  product  has  the  constitution  CCl3*CCl<^_^  -^. 

Chlorobromacetones. — Theegarten  (this  Journal,  1874,  242)  treated 
epichlorhydrin  with  bromine,  and  oxidised  the  product.  In  this  way, 
he  obtained  crystals  which  have  an  irritating  odour,  melt  at  84 — 35°, 
and  boil  at  177 — 180°.  This  compound  is  only  slightly  soluble  in 
water,  but  dissolves  readily  in  alcohol  and  ether.  It  does  not  combine 
with  bisulphites,  and  doubtless  has  the  constitution 

CH2C1-CH<^Q^>. 

A  compound  with  the  composition  of  monochlorotribromacetone  was 
obtained  by  Claus  and  Lindhorst  (Abstr.,  1880,  862)  by  the  action  of 
bromine  and  water  on  dichlorhydrin,  and  by  Grimaux  and  Adam 
(ibid.,  457)  by  the  action  of  bromine  on  epichlorhydrin  at  100°.  With 
equal  molecular  proportions  of  bromine  and  epichlorhydrin,  the  re- 
action is  complete  in  a  few  hours.  The  product  is  a  colourless, 
pungent  liquid,  heavier  than  water,  with  which  it  forms  a  hydrate 
melting  at  55°,  soluble  in  alcohol,  and  stable  when  exposed  to  air. 
The  -compound  itself  decomposes  when  boiled  even  under  reduced 
pressure.  It  is  not  a  true  derivative  of  acetone,  but  is  derived  from 
epichlorhydrin. 

When  monochloracetone  is  heated  with  bromine  at  100°  and  the 
product  dissolved  in  water,  a  tetrahydrate  is  formed  which  can  be 
recrystallised.  It  is  decomposed  by  hydrochloric  acid,  and  when  the 
liquid  thus  obtained  is  dried,  it  boils  at  130°  under  a  pressure  of 
25  mm.,  and  at  215"  under  normal  pressure  ;  sp.  gr.  =  2'270.  It  has 
a  pungent,  irritating  odour.  The  hydrate  is  only  slightly  Soluble  in 
water,  but  dissolves  more  readily  in  alcohol  of  80°,  from  which  it 
crystallises  in  large,  hexagonal  tables  containing  1  mol.  HaO ;  this 
is  readily  given  off  even  on  exposure  to  the  air.  With  aqueous 
ammonia  at  a  low  temperature,  chlorotribromacetone  yields  bromoform 
and  chloracetamide,  and  therefore  has  the  constitution  CBra'CO'CHaCl. 
So-called  dichlorodibromacetone,  obtained  by  the  action  of  bromine  on 
pseudodichloracetone,  is  a  liquid  which  solidifies  at  —14°,  melts  at 
—  8°,  and  boils  at  135°  under  a  pressure  of  40  mm.  It  does  not 
combine  with  alkaline  hydrogen  sulphites.  It  forms  a  tetrahydrate, 
which  crystallises  in  long  prisms  melting  at  53 — 54°  with  partial  de- 
composition. The  action  of  ammonia  shows  that  this  compound 
contains  neither  CCloBr  nor  CBraCl,  and  hence  its  constitution  must 

be  CHBrCl-CH<^^>. 

The  action  of  bromine  on  dichlorhydrin  yields  a  compound  which 
boils  at  140 — 141°  under  a  pressure  of  20  mm.  It  forms  a  crystalline 
tetrahydrate  which  melts  at  55 — 56°,  and  boils  with  partial  decompor 
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sition  at  140 — 160°  under  a  pressure  of  20  mm.     It  is  not  identical 
with  the  preceding  compound,  and  may  have  the  constitution 

CBr2Cl-CH<^Q^^>. 

The  action  of  bromine  on  ordinary  dichloracetone  yields  a  liquid 
which  boils  at  120°  under  a  pressure  of  25  mm.,  and  does  not  solidify 
at  a  low  temperature.  It  forms  a  tetrahydrate  which  crystallises  in 
hexagonal  tables  with  a  very  disagreeable  odour ;  these  readily  lose 
their  water.  Barbaglia's  dichloracetone  boiling  at  170°  yields  the 
same  derivative  with  bromine,  and  is  therefore  a  polymeride  of 
ordinary  dichloracetone.  Dibromodichloracetone  reacts  energetically 
with  ammonia,  but  no  chlorobromoform  is  produced,  and  hence  the 
compound  must  have  the  constitution  CHCl2'CO*CHBr2.  With  mer- 
curic chloride,  it  yields  a  tetrachloracetone  which  does  not  contain  the 
group  CCI3. 

When  trichloracetone  is  treated  with  bromine  at  100°,  it  yields  a 
trichlorobromacetone,  which  boils  at  lO?*'  under  a  pressure  of  25  mm., 
and  at  190°  under  the  ordinary  pressure.  It  is  very  hygroscopic,  and 
forms  a  tetrahj^drate  which  crystallises  in  hexagonal  tables  melting 
at  48°.  With  ammonia,  it  yields  chloroform  and  bromacetamide,  and 
therefore  must  have  tbe  constitution  CCl3'CO'CH2Br. 

Tetrabromacetone  forms  a  tetrahydrate,  which,  although  unstable, 
crystallises  readily.  With  ammonia,  it  yields  bromoform  and  brom- 
acetamide. 

All  the  chlorobromacetones  described  are  tetra-snbstitution-deriva- 
tives.  Starting  from  tetrachloracetone,  each  substitution  of  bromine 
for  chlorine  produces  a  rise  of  about  10°  in  the  boiling  point.  There 
is  also  a  gradual  increase  in  the  specific  gravity. 

Action  of  Ammonia  and  Amines  on  Ghlor acetones. — The  action  of 
orthotoluidine  on  hexachloracetone  yields  orthocresyltrichloracet- 
amide,  C6H4Me*NH'C2Cl30,  which  crystallises  in  large  needles  only 
slightly  soluble  in  cold  alcohol.  It  melts  at  66 — 67°,  readily  remains 
in  superfusion,  and  volatilises  at  215°.  Paratoluidine  yields  the 
corresponding  para-derivative,  which  crystallises  in  very  short  rect- 
angular prisms,  melting  at  79 — 80°,  and  volatilising  with  partial 
decomposition  at  185°.     It  is  only  slightly  soluble  in  cold  alcohol. 

With  diethylamine,  hexachloracetone  yields  diethyltrichloracet- 
amide,  which  is  very  soluble  in  alcohol,  and  crystallises  in  prisms 
which  melt  at  90°  and  volatilise  almost  immediately  with  partial 
decomposition.  With  trimethylamine,  dimethyltrichloracetamide  is 
formed;  this  is  very  soluble  in  boiling  alcohol,  and  crystallises  in 
radiating  needles  which  melt  at  104°,  and  sublime  at  195°.  With 
dimethylaniline,  the  reaction  takes  place  only  on  warming,  and  the  pro- 
duct is  a  mixture  of  a  violet  colouring  matter,  soluble  in  boiling  water 
but  almost  insoluble  in  ether,  and  very  soluble  in  chloroform,  with 
another  badly  defined  colouring  matter.  Allylamine  yields  allyltri- 
chloracetaraide,  soluble  in  alcohol  and  in  chloroform,  and  crystallising 
in  large  tables  which  melt  at  45°  and  volatilise  without  decompovsi- 
tion  at  190°.  With  hexachloracetone  and  pentachloracetone  respec- 
tively, ethylenediamine  yields  the  two  derivatives,  CjjH^ '.  NgHa'CaClsO 
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and  C2H4  :  NoH:,-C2HCl20.  The  first  is  soluble  in  alcohol,  and  ciystal- 
lises  in  elongated  rhomboidal  plates  which  melt  at  200°  and  sublime 
at  the  same  temperature.  The  second  is  soluble  in  warm  alcohol,  and 
very  soluble  in  ether.  It  crystallises  from  alcohol  in  elongated 
parallelograms,  and  from  ether  in  fan-shaped  plates. 

When  one  molecular  proportion  of  urea  is  heated  at  150°  with  two 
molecular  proportions  of  hexachloracetone,  the  aniide  — 

CO :  N^H^caciaO),, 

is  readily  obtained.  It  crystallises  from  its  alcoholic  solution  in 
yellowish,  hexagonal  plates.  C.  H.  B. 

Chlorinated  Methyl  Formates.  By  W.  Hentschel  (/.  pr. 
Chem.  [2],  36,  209 — 215). — Continuing  his  previous  work  (this  vol., 
p.  1027)  the  author  has  repeated  Cahours'  investigation  {Ann.  Ghim. 
Fhys.  [3],  19,  342)  on  the  chlorination  of  metihyl  formate,  but  with 
totally  different  results. 

The  chlorination  takes  place  very  slowly  in  tlie  dark,  very  rapidly 
in  bright  daylight,  and  care  must  be  taken  to  prevent  an  accum  la- 
tion  of  the  two  reacting  substances,  or  violent  explosions  occur.  The 
author  obtained  the  trichloromethyl  chloroformate,  C2Cl40.>,  previously 
described  by  him  (loc.  clt.),  but  could  obtain  no  such  stable  Compound, 
C2CI4O2,  boiling  at  180 — 185°,  as  is  described  by  Cahours,  and  usually 
given  in  text- books.  He  believes  that  such  a  compound  does  not 
exist,  and  that  Cahours  must  have  been  mistaken  in  his  results. 

L.  T.  T. 

Action  of  Sodium  on  Ethyl  Salts  of  the  Higher  Fatty 
Acids.  By  0.  Wohlbruck  {Ber.,  20,  2332—2840 ;  comp.  this  vol., 
p.  717).— Ethyl  dimethylisohutyrylacetate,  CHMe2-CH-CO-CMe2-COOEt, 
is  obtained  by  adding  30  grains  of  sodium  to  100  grams  of  ethyl  iso- 
butyrate  diluted  with  an  equal  weight  of  absolute  ether,  the  whole 
being  kept  cool.  Afterwards  it  is  heated  in  a  water-bath  for  some 
hours.  The  product  is  poured  into  water,  and  the  oil  so  obtained  is 
treated  with  dilute  aqueous  soda,  dried  and  distilled.  It  is  a  lemon- 
yellow  liquid  of  a  strong  aromatic  odour,  boiling  at  186 — 189°  under 
716  mm.  pressure. 

at- Dimethyl- l3-hydroxyi»ocaproic  acid, 

CHMe2-CH-CH(OH)-CMe2-COOH, 

is  contained  as  sodium  salt  in  the  soda  used  in  purifying  the  above 
ethyl  salt,  and  crystallises  in  prisms  melting  at  108°.  It  is  soluble  in 
water,  readily  in  ether.  The  barium  salt  with  3  mols.  H2O  forms 
readily  soluble,  microscopic  plates;  the  silver  salt  blackens  when 
exposed  to  light,  and  gives  a  mirror  when  heated  in  water.  The  acid 
is  also  formed  by  the  reduction  with  sodium  of  ethyl  dimethyliso- 
butyrylacetate  diluted  with  alcohol. 
Ethyl  isopropylisovalerylacetate, 

CHMe2-CH2-CO-CH(CHMe2)-COOEt, 

is  prepared  by  the  action  of  sodium  (38  grams)  on  ethyl  iso valerate 
(100  grams)  diluted  with  dry  ether.  Tlie  product  is  purified  in 
a  manner  similar  to  ethyl  dimethylisobutyrylacetate.     It  is  a  bright 
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yellow  oil  bollingat  204 — 207  under  722°  mm.  pressure.  Wli  en  treated 
with   bromine,  and    the   product   decomposed    by  an  alkali,  an  acid 
melting  at  185 — 187°  (probably  CloHieOa)  is  obtained. 
x-Isoj9ropyl-^-isohutylhydracrylic  acid, 

CHMe'CH2-CH(OH)-CH(CHMe3)-COOH, 

is  contained  in  the  aqueous  alkaline  extract  from  ethyl  isopropyliso- 
valerylacetate.  It  is  an  oil  which  solidifies  after  some  days  to  long, 
slender  needles  of  a  silky  lustre.  It  melts  at  120°,  and  dissolves 
readily  in  alcohol,  ether,  and  hot  water.  When  heated  above  its 
melting  point,  it  sublimes  in  lustrous  needles.  The  harium  salt 
crystallises  in  hard,  colourless  prisms.  The  acid  can  also  be  obtained 
by  reducing  ethyl  isopropylisovalerylacetate  with  sodium. 

N.  H.  M. 

Transformation  of  Fumaric  and  Maleic  Acids  into  Aspartic 
Acid  and  Asparagine.  By  G.  Koerner  and  A.  Menozzi  (Gazzetta, 
17,  226 — 231). — The  authors  have  shown  that  paraffinoid  amido-acids 
can  be  converted  into  olefinoid  acids  by  the  introduction  of  the  methyl- 
group  into  the  amido-residue,  and  subsequent  removal  of  the  elements 
of  the  amine.  A  case  of  the  converse  change  is  here  investigated,  in 
that  it  is  shown  that  ethyl  fumarate,  when  heated  with  alcoholic 
ammonia  in  sealed  tubes,  yields  an  oil,  ethyl  aspartate,  and  a  sub- 
stance of  the  composition  C4HHN0O2.  The  ethyl  aspartate  is  a  colour- 
less oil,  which  boils  at  150 — 154°  under  a  pressure  of  25  mm.,  but  is 
decomposed  when  distilled  at  the  ordinary  pressure.  The  compound 
C4H6l*^202  crystallises  in  glistening  leaflets  melting  at  about  250°  with 
decomposition  ;  it  may  be  regarded  probably  as  the  imide  of  aspartic 
acid;  on  protracted  heating  with  alcoholic  ammonia,  it  is  converted 
into  asparagine.  The  above-mentioned  oil  when  treated  with  aqueous 
ammonia  yields  asparagine  in  abundance,  the  crystals  formed  showing 
hemihedric  modifications. 

In  like  manner,  ethyl  maleate  yields  identical  products,  and  practi- 
cally in  the  same  proportion.  V.  H.  Y. 

Oxidising  Action  of  Alloxan.  By  G.  Pelltzzart  (Gazzetta,  17,  254 
— 259). — When  a  concentrated  aqueous  solution  of  alloxan  is  added  to 
phenylhydrazine  hydrochloride  in  presence  of  sodium  acetate,  nitrogen 
and  benzene  vapour  are  evolved,  and  alloxantin  is  formed  thus : 
2C4H2N2O4  +  NHPh-NHa  =  C8H4N-407  +  CeHe  +  ^2  +  H2O.  It  is 
supposed  that  in  the  first  phnse  of  the  reaction  two  atoms  of  hydro- 
gen are  eliminated  in  the  form  of  water,  with  formation  of  a  hypo- 
thetical diazobenzene,  which  decomposes  into  benzene  and  nitrogen. 
If  this  view  were  correct,  then  hydrazobenzene  under  similar  condi- 
tions should  yield  azobenzene,  a  result  confirmed  by  experiment. 

An  analogous  result  was  obtained  with  indigo-white,  the  alloxan 
being  reduced  to  alloxantin,  whilst  simultaneously  the  white  is 
oxidised  to  indigo-blue,  thus:  2CJ1-2N204.  -f  C16H12N2O2  =  C8H4N4O7  -f- 
ChH,oN202  +  H,0. 

Ceresole  (Abstr.,  1883,  913)  has  shown  that  hydroxylamine  hydro- 
chloride acts  on  alloxan  in  a  manner  similar  to  the  usual  reaction 
with  ketones,  leading  to  the  formation  of  violuric  acid.     In  the  p  'per, 
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this  result  is  confirmed,  and  the  identity  of  the  product  formed  with 
violuric  acid  is  established  by  crystallographic  measurements. 

V.  H.  V. 

1 :  3  Methylphenylthiophen  and  1 :  2  Thioxen.  By  C.  Paal 
and  A.  Puschel  (Ber.,  20,  25^7 — 2560). — 1  :  3  Methylphenylthiophen, 
C4SH2MePh,  is  obtained  when  phenyllevulinic  acid,  or  preferably  its 
sodium  salt,  is  heated  with  phosphorus  trisulphide  or  pentasulphide  ; 
the  sodium  salt  must  contain  water,  otherwise  carbonisation  is  the  sole 
result.  It  crystallises  in  large,  nacreous  laminae,  melts  at  72 — 78^, 
distils  without  decomposition,  and  is  readily  soluble  in  alcohol,  ben- 
zene, &c.  It  is  less  volatile  with  steam  than  its  isomerides,  has  an 
odour  resembling  that  of  diphenjl,  and  gives  the  indophenine  reaction, 
but  does  not  show  Laubenheimer's  reaction  distinctly.  The  tetrabromo- 
derivative,  CiiSH6Br4,  formed  by  the  action  of  methylphenylthiophen 
on  an  excess  of  bromine  in  the  cold,  crystallises  in  slender  needles  or 
scales,  melts  at  136 — 137°,  and  is  readily  soluble  in  ether,  benzene, 
and  light  petroleum,  less  so  in  alcohol  and  acetic  acid. 

1  :  2  Thioxen,  C4SIl2Me2,  is  prepared  b}^  distilling  /3-methyllevulinic 
acid  with  phosphorus  trisulphide,  and  washing  the  distillate  with  ice- 
cold,  dilute,  aqueous  soda.  It  is  a  colourless  liquid,  which  boils  at  lo4 
— 138°,  and  shows  the  indophenine  and  Laubenheimer  reactions.  The 
alkaline  solution  employed  for  washing  the  distillate  contains  1:2:4 
thioxenoL  W.  P.  W. 

Action  of  Methyl  Chloride  on  Orthodichlorobenzene  in  Pre- 
sence of  Aluminium  Chloride.  By  C.  Fkiedkl  and  J.  M.  Crafts 
(Ann.  Chim.  Phys.  [6],  10,  411 — 424). — The  action  of  methyl  chloride 
on  dibromortho-xylene  in  presence  of  aluminium  chloride  is  very  com- 
plicated, and  no  definite  products  were  obtained. 

Orthodichlorobenzene,  prepared  by  Istrati,  was  purified  by  crystal- 
lising out  the  less  fusible  para- derivative,  and  dissolving  the  orthodi- 
chlorobenzene in  a  mixture  of  equal  vols,  of  ordinary  sulphuric  acid 
and  the  fuming  acid,  which  leaves  the  greater  part  of  the  still'  admixed 
para- derivative  undissolved.  The  sulphonic  acid  thus  obtained  was 
recrystallised  and  decomposed  by  heating  in  a  retort  into  which  a 
current  of  steam  was  passed.  Some  paradichlorobenzene  distils  over 
at  100°,  and  the  ortho- derivative  passes  over  in  an  almost  pure  condi- 
tion at  about  200°.  It  boils  at  178°  ;  sp.  gr.  at  0°  =  1-3254.  During 
distillation,  crystals  of  the  sulphone-  (C6H3Cl2)2S02  condense  in  the 
upper  part  of  the  condenser;  they  melt  at  173°,  and  boil  at  360° 
with  partial  decomposition. 

The  orthodichlorbenzene  was  mixed  with  20  percent,  of  aluminium 
chloride,  heated  on  a  water-bath,  and  treated  with  a  current  of  drj 
methyl  chloride  for  about  10  hours.  The  chief  products  are  hexa- 
methylbenzene  and  trichloromesitylone. 

Hexamethylbenzene  thus  obtained  crystallises  in  long  needles 
which  melt  at  164°  and  boil  at  264°.  With  an  excess  of  picric  acid, 
it  forms  a  compound  containing  the  two  substances  in  equal  mole- 
cular proportions,  and  which  crystallises  in  golden-yellow  lamellfie 
melting  at  168—169°. 

Trichloromesitylene  contains  more  chlorine  than  the  original  com- 
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pound,  although  some  of  the  latter  always  remains  unaltered.  Its  forma- 
tion is  not  due  to  the  presence  of  any  trichlorobenzene.  It  crystallises 
from  alcohol  in  slender  needles,  which,  melt  at  205°  and  boil  at  280° 
without  decomposition.  When  heated  in  sealed  tubes  with  16  times 
its  weight  of  hydriodic  acid  of  sp.  gr.  1"9,  in  the  vapour  of  di- 
phenyluiethane,  it  yields  mesitylene.  Under  the  same  conditions, 
hcxamethylbenzene  yields  mesitylene  and  methane. 

The  formation  of  hexamethylbenzene  is  doubtless  due  to  the  re- 
ducing action  which  has  been  observed  in  similar  reactions.  Pro- 
bably the  organo-metallic  compound  is  produced  from  the  dichloro- 
benzene,  with  displacement  of  chlorine  and  not  of  hydrogen,  and 
this  chlorine  produces  the  trichloromesitylene.  Analogous  phenomena 
have  been  observed  by  L.  Roux  in  the  action  of  aluminium  chloride  on 
the  haloid  derivatives  -of  naphthalene. 

In  addition  to  hexamethylbenzene,  a  small  quantity  of  a  compound 
w^hich  seems  to  .be  a  chloromethyl-derivative  of  diphenyl,  is  formed. 

Aluminium  chloride  alone  has  no  action  on  orthodichlorobenzene  at 
160°.  C.  H.  B. 

Action  of  Methylene  Chloride  on  Methylbenzenes  in  Pre- 
sence  of  Aluminium  Chloride.  By  C.  Friedel  and  J.  M.  Crafts 
(Ann.  Ghim.  Fhys.  [6],  11,  263 — 277). — Benzene  yields  toluene,  di- 
phenylmethane  melting  at  25°  and  boiling  at  260 — 265^^,  and  anthra- 
cene. The  absence  of  hydranthracene  is  due  to  its  reduction  to 
anthracene  and  methyl  chloride  by  the  action  of  the  methylene  chlo- 
ride, the  methyl  chloride  then  producing  the  toluene.  The  relative 
quantities  of  diphenylmethane  and  anthracene  obtained  depend  on  the 
proportions  of  methylene  chloride  and  benzene. 

Toluene  yields  a  mixture  of  meta-  and  para-xylene  boiling  at  130 — 
150°,  ditolylmethane  boiling  at  280 — 290°,  and  dimethylanthracene 
melting  at  231—232°. 

Metaxylene,  in  addition  to  liquid  products,  yields  tetramethyl- 
anthracene  melting  at  162 — 163°;  this  unites  with  picric  acid  in  equal 
molecular  proportions  to  form  a  deep  red  compound  crystallising  in 
stellate  groups.  Oji:idised  with  chromic  acid  in  presence  of  acetic 
acid,  it  yields  yellowish-white  prisms  which  melt  at  206°,  and  have 
the  composition  Ci8Hi602.  From  its  mode  of  formation  this  tetra- 
methylanthracene  must  have  the  constitution  1'  :  3'  :  1  :  3  or 
1'  :  3'  :  2  :  4 

Pseadocumene  yields  durene  and  solid  products,  which  melt  re- 
spectively at  about  165°,  220°,  and  290°.  The  first  is  a  small  quantity 
of  tetramethylanthracene  identical  with  that  obtained  from  meta- 
xylene. The  second  consists  of  hexamethylanthracene,  which  from  its 
mode  of  formation  must  have  tlie  constitution  1'  :  2'  :  4'  :  1  :  2  :  4  or 
1'  :  3'  :  4'  :  1  :  2  :  4.  If  it  is  mixed  in  alcoholic  solution  with  picric 
acid,  the  two  substances  unite  in  equal  molecular  proportions,  and  the 
compound  separates  in  small,  golden-brown  needles  which  melt  at 
about  203°.  The  hydrocarbon  dissolves  in  sulphuric  acid,  forming  a  red 
solution,  which  becomes  colourless  as  the  acid  absorbs  moisture  from 
the  air.  The  third  product  might  be  expected  to  be  a  hepta-  or  octa- 
methylanthracene.     It  has  the  composition  CigHis,  forms  no  couipound 
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witli  picric  acid,  and  yields  a  dibromo-derivative  which  has  the  compo- 
sition Ci8Hi6Br2  or  CisHuBPi.  When  oxidised  witb  chromic  acid  and 
acetic  acid,  it  yields  yellowish  or  white  needles,  which  melt  at  325° 
and  sublime  completely  without  decomposition  at  a  higher  temperature. 
The  composition  of  this  product  agrees  more  nearly  with  the  formula 
C18H15O2  than  CisHuOo.  With  bromine,  a  mixture  of  a  mono-  and 
dibromo-derivative  is  obtained.  Most  probably  the  hydrocarbon  is  an 
isomeride  of  tetramethylanthracene,  although  it  differs  markedly 
from  it  and  the  other  methylanthracenes.  '  C.  H.  B. 

Decomposition  of  Mixed  Ethers  by  Heat  and  Nitric  Acid. 

By  G.  Errera  {Gazzetta,  17,  193 — 209). — In  former  investigations  it 
has  been  shown  that  when  the  mixed  ethers  containing  a  paraffinoid 
and  aromatic  grouping  are  heated  with  nitric  acid,  they  yield  the  cor- 
responding aromatic  aldehyde  or  its  nitro-derivative,  and  the  nitrate 
of  the  paraffin.  Also  Liebig,  Cannizzaro,  and  others  have  shown  that 
when  heated,  the  ethers  decompose  into  an  aldehyde  and  hydrocarbon. 

In  this  paper,  the  reactions  are  studied  in  the  case  of  benzyl  isobutyl 
ether  and  benzyl  isoamyl  ether,  and  halogen-derivatives  of  benzyl 
ethyl  ether.  When  benzyl  isobutyl  ether  is  heated  with  concentrated 
nitric  acid,  it  forms  benzaldehyde  and  isobutyl  nitrate,  whilst  benzyl 
isoamyl  ether  yields  the  same  aldehyde  and  isoamyl  nitrate. 

Considerable  difficulty  was  experienced  in  the  preparation  of  para- 
broraobenzyl  chloride,  whether  by  the  bromination  of  benzylic  chloride 
or  the  chlorination  of  benzylic  bromide ;  the  product  was  invariably 
a  mixture  nearly  in  molecular  proportion  of  parabromobenzylic 
chloride  and  bromide.  This  mixture,  however,  serves  for  the  prepa- 
ration of  parabromohenzyl  ethyl  ether,  C6HiBr*CH2*OEt,  which  is  a 
colourless  liquid  of  fruity  odour  boiling  at  243°,  but  with  appreciable 
decomposition  into  parabromobenzaldehyde  and  ethane  ;  this  change  is 
instantaneous  at  the  temperature  of  boiling  sulphur.  The  bromo- 
benzyl  ethyl  ether  is  converted  into  parabromobenzaldehyde  by  the 
action  of  nitric  acid. 

FaracliloTohenzyl  ethyl  ether,  C6H4Cl*CH2*OEt,  from  parachloro- 
benzylic  bromide,  is  a  liquid  of  properties  similar  to  those  of  the 
bromo- compounds;  it  boils  at  225 — 227°,  and  is  decomposed  at  a 
higher  temperature  into  the  corresponding  aldehyde  and  ethane ;  it 
also  yields  the  same  aldehyde  when  treated  with  nitric  acid. 

V.  H.  V. 

Isonitroso-derivatives.  By  H.  v.  Pechmann  {Ber.,  20,  2539 — 
2544). — When  pure  benzaldoxime  is  shaken  with  10  times  its  volume 
of  a  30  per  cent,  solution  of  sodium  hydrogen  sulphite,  a  crystalline 
compound  is  obtained,  which  after  removal  of  the  mother-liquor  and 
washing  with  alcohol  and  ether,  cryst^iUises  from  water  in  small,  white 
needles  of  the  composition  SOaNa-CHPh-NH-SOaNa  -h  3H2O  This 
compound  is  insoluble  in  alcohol  but  very  soluble  in  water;  its 
aqueous  solution  is  decomposed  on  boiling.  When  heated  with  dilute 
acids  or  alkaline  carbonates,  or  when  treated  with  alkahs  in  the  cold, 
it  decomposes  quantitatively  into  benzaldehyde,  sodium  sulphate,  and 
ammonium  hydrogen  sulphite. 

Acetoxime  dissolves  in  a  solution  of  sodium  hydrogen  sulphite  with 
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development  of  lieat,  and  yields  a  clear  liquid  from  which,  on  addition 
of  alcohol  and  some  acetic  acid,  a  crystalline  compound  slowly 
separates.  Dilute  acids  decompose  this  compound  into  acetone, 
sodium  sulphate,  and  ammonium  hydrogen  sulphite. 

With  sodium  hydrogen  sulphite,  under  similar  conditions,  nitroso- 
acetone  forms  a  compound  which  most  probably  has  the  composition 
S03Na-CMe(OH)-CH(S03Na)-NH-S()3Na  +  SHsO.  This  separates 
from  dilute  alcohol  as  a  powder  consisting  of  colourless  needles,  and 
is  extremel}^  soluble  in  water  but  insoluble  in  alcohol.  When  heated 
with  dilute  acids,  it  is  decomposed  into  methylglyoxal,  sodium  sulphate, 
sodium  hydrogen  sulphite,  and  ammonium  hydrogen  sulphite.  The 
methylglyoxal  was  recognised  by  subjecting  the  product  to  steam 
distillation  and  treating  the  distillate  firstly  with  phenylhydrazine 
acetate,  when  the  phenylhi/drazide,  NgHPh  *  CH'CMe  '.  NaHPh,  which 
crystallises  in  slender,  yellow  needles  melting  at  145°,  was  obtained ; 
and  secondly  with  toluylenediamine,  when  methyltolnquinoxaline, 
identical  with  that  described  by  Hinsberg  (Abstr.,  1886,  561),  was 
formed.  These  derivatives  are  also  formed  by  the  action  of  these 
reagents  on  nitrosoacetone,  but  their  formation  in  the  absence  of  this 
compound  may  be  regarded  as  affording  evidence  of  the  presence  of 
methylglyoxal.  W.  P.  W. 

Unsymmetrical  Secondary  Hydrazines.  By  B.  Philips  (Ber., 
20,  2485 — 2488). — Sodium  phenylhydrazine  suspended  in  benzene  is 
treated  with  an  alkyl  bromide,  and  the  mixture  after  the  lapse  of  some 
hours  is  heated  on  a  water-bath  to  complete  the  reaction.  The  product, 
after  filtration  from  the  sodium  bromide,  is  purified  by  saturating  the 
benzene  solution  with  hydrogen  chloride  and  filtering  from  the 
insoluble  hydrochlorides;  the  benzene  is  then  removed  by  distillation, 
the  residue  dissolved  in  ether,  the  solution  again  distilled,  and  the  base 
obtained  by  precipitating  the  aqueous  solution  of  the  hydrochloride 
with  an  alkali.  The  secondary  hydrazines  when  freshly  distilled  are 
colourless  liquids  which  become  brown  in  the  air,  dissolve  to  clear 
solutions  in  concentrated  hydrochloric  acid,  and  show  all  the  charac- 
teristic properties  of  Fischer's  methyl-  and  ethyl-phenylhydrazine. 

ac-Isopropylpheni/lhydrazine,  NPrPh'NH^,  boils  at  185°  under 
172  mm.  and  at  233°  under  the  ordinary  pressure  ;  the  hydrochloride 
crystallises  well  from  benzene  and  melts  at  135°.  The  tetrazone 
forms  colourless  crystals  and  melts  at  85°,  the  thiosemicarbazide, 
NPvPh-NH-CS-NHPh,  crystallises  from  alcohol  in  large,  well  formed 
crystals  and  melts  at  116°,  and  the  ace^?/Z-derivative,  NPrPh-NHAc, 
melts  at  97°. 

a-Isobutylphenylhydrazine,  C4H9*NPh*NH2,  boils  at  193 — 195°  under 
179  mm.,  and  at  240 — 245°  under  the  ordinary  pressure,  in  the  latter 
case  with  partial  decomposition  and  formation  of  small  quantities  of 
ammonia.     The  hydrogen  sulphate  forms  nacreous  scales. 

ot-Isoamylphe7iylhydrazine,  C5Hn*NPh-NH2,  boils  at  210°  under 
57  mm.,  and  at  260°  under  the  ordinary  pressure. 

ac-Benzylphenylht/drazine  (Abstr.,  1886,  1025)  is  a  thick,  colourless 
liquid  which  cannot  be  distilled  without  decomposition  in  a  partial 
vacuum,  and  when  cooled  in  open  vessels  gradually  solidifies  to  a 
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crystalline  mass ;  this  melts  at  21°  and  seems  to  contain  1  mol.  HjO. 
The  anhydrous  base  aoes  not  solidify  in  dry  air.  The  ace/^/Z- derivative 
melts  at  121°,  and  the  tetrazone  at  109'^  When  treated  v^ith  benz- 
aldehyde,  henzylidenehenzylphenyniydrazine,  C7H7'NPh'N'  I  CHPh,  is 
obtained ;  this  crystallises  in  needles,  melts  at  109°,  and  is  readily 
soluble  in  alcohol,  ether,  and  benzene.  This  base  could  not  be  prepared 
by  the  direct  action  of  benzyl  chloride  on  benzylidenephenyl- 
hydrazine ;  if,  however,  the  sodium  compound  of  the  base,  obtained 
by  the  addition  of  finely  divided  sodium  to  benzylidenephenyl- 
hydrazine  in  benzene  solution,  is  treated  with  benzyl  chloride,  a 
compound  is  obtained  which  shows  all  the  properties  of  benzylidene- 
benzylphenylhydrazine.  The  author  regards  this  result  as  affording 
experimental  evidence  in  favour  of  the  formula  NHPh-N  !  CHPh  for 
benzylidenephenylhydrazine.  W.  P.  W. 

Azophenines  and  Indulines.  By  0.  Fischer  and  E.  Hepp 
{Ber.,  20,  2479 — 2484). — Azophenine  can  be  obtained  by  heating 
nitrosomethylaniline  and  nitrosoethylaniline  with  aniline  hydro- 
chloride (1  part)  and  aniline  (4  to  5  parts)  at  80°.  The  best  method 
of  preparation,  however,  consists  in  digesting  paranitrosodiphenyl- 
amine  (1  part)  with  aniline  hydrochloride  (1  part)  and  aniline 
(5  parts)  at  100°  for  8  to  10  hours;  the  product,  which  contains 
induline  and  paramidodiphenylamine  (m.  p.  =  66 — 67°),  is  washed 
with  water  and  alcohol,  and  crystallised  from  toluene :  the  yield 
amounts  to  1'5  part  of  pure  azophenine.  The  azophenine  of  para- 
toluidine  can  also  be  prepared  from  nitrosodiphenylamine  and 
paratoluidine,  and  is  identical  with  Kimich's  compound  (this  Journal, 
1876,  i,  268). 

Chlorazophenine,  CseHjsClN's,  is  obtained  from  parachloronitroso- 
diphenylamine  by  a  similar  method  ;  it  melts  at  230°,  and  closely 
resembles  azophenine  in  its  properties,  but  is  somewhat  more  soluble 
in  benzene  and  toluene.  Tetrabromazophenine,  C36H25Br4N"5,  results 
from  the  action  of  nitrosodiphenylamine  (1  part)  on  parabromaniline 
(4  parts)  and  parabromaniline  hydrochloride  (1  part)  at  100° ;  it 
melts  at  243°.  If  metahydroxyuitrosodiphenylamine  is  substituted 
for  nitrosodiphenylamine  in  the  preparation  of  azophenine,  hydroxy- 
azophenine  is  obtained.  Dibromonitrosophenol  also  yields  a 
brominated  azophenine  when  heated  at  90^  with  aniline  and  aniline 
hydrochloride.  From  these  results,  it  is  evident  that  nitrosodiphenyl- 
amine  enters  in  some  way  into  the  molecule  of  azophenine,  and  that 
the  views  advanced  by  Witt  with  regard  to  the  constitution  of  this  com- 
pound  (this  vol.,  p.  821)  must  be  abandoned  in  favour  of  those  origin- 
ally put  forward  by  Kimich.     If  paranitrosodiphenylamine  be  repre- 

NEPh 
sented  as  a  quinoueoxime-derivative  of  the  formula  CeHi^  |  ^0, 

^N ^ 

the  authors  regard  the  formation  of  azophenine  as  analogous  to  that 
of  quinone-anilide,  and  attribute  to  azophenine  the  formula 

.NPha. 
C6Ha(NHPh)<   I        >NPh 
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[N  :  NHPh  :  N  :  NHPh  =1:2:4:6].  This  view  may  be  con- 
sidered as  being  confirmed  in  the  following  way  : — Azophenine  when 
heated  with  alcoholic  ammonium  sulphide  and  toluene  at  130 — 140°  for 
some  hours  is  converted  into  dihydrazo'phenine,  C36H31N5;  this  crystallises 
in  white  needles,  melts  at  173 — 174°,  and  is  soluble  in  alcohol,  readily 
soluble  in  chloroform  and  toluene,  and  insoluble  in  hydrochloric  acid. 
Moreover,  if  azophenine  is  digested  with  alcohol  and  concentrated 
sulphuric  acid  at  100"  in  a  reflux  apparatus,  it  is  converted  into  a  com- 
pound, C24H19N3O2,  which  crystallises  from  aniline  in  silver-grey  scales, 
red  by  reflected  light,  dissolves  in  concentrated  sulphuric  acid  with  a 
magenta  colour,  and  yields  with  tin  and  hydrochloric  acid,  a  colourless 
crystalline  reduction  compound;  aniline  and  a  blue  dye  are  also  pro- 
duced in  this  reaction. 

When  nitrosodiphenylamine,  aniline,  and  aniline  hydrochloride  in 
alcoholic  solution  are  heated  at  120°,  two  indulines  are  formed,  one 
of  which  yields  a  hydrochloride  readily  soluble,  and  the  second  a 
hydrochloride  sparingly  soluble  in  hot  alcohol.  The  latter  is  identical 
with  the  blue-shade  induline  obtained  from  azobenzene  and  aniline 
hydrochloride,  and  is  formed  in  larger  proportion  by  heating  at  135 
— 140°,  whilst  pure  azophenine  heated  with  aniline  and  aniline  hydro- 
chloride at  140 ""  is  almost  wholly  converted  into  it.  W.  P.  W. 

Action  of  Heat  on  Triethylbenzylphosphonium  Salts.  By 
N.  CoLLiE  {Phil.  Mag.,  24,  27 — 37). — A  continuation  of  the  author's 
researches  on  the  decomposition  of  phosphonium  salts  by  heat  (Proc., 
1886,  164).  Triethylbenzylphosphonium  chloride,  prepared  by  treat- 
ing triethylphosphine  with  excess  of  benzyl  chloride,  first  fuses  when 
heated,  and  eventually  decomposes  without  charring  into  ethylene 
and  diethylbenzylphosphine.  Triethylbenzylphosphonium  bromide 
decomposes  with  charring  into  hydrogen  bromide,  triethylphospho- 
nium  and  diethylbenzylphosphonium  bromides,  acetylene,  and  other 
hydrocarbons.  Triethylbenzylphosphonium  hydroxide  gives  triethyl- 
phosphine oxide  and  toluene.  The  hydrogen  carbonate  when  heated 
decomposes  into  toluene,  carbonic  anhydride,  and  triethylphosphine 
oxide.  The  normal  carbonate  could  not  be  obtained,  thus  showing 
the  decrease  in  alkalinity  produced  by  introducing  the  benzyl-group, 
the  tetrethyl  compound  forming  a  normal  compound,  whilst  the  tetra- 
benzyl  compound  will  not  fix  carbonic  anhydride  at  all.  Triethyl- 
benzylphosphonium sulphate  decomposes  into  triethylpho.sphine  oxide, 
dibenzyl,  and  sulphurous  anhydride,  whilst  the  acetate  decomposes 
partly  into  triethylphosphonium  oxide  and  methyl  benzyl  ketone, 
partly  into  triethylphosphine  and  benzyl  acetate.  The  oxalate  gave 
triethylphosphonium  oxide,  toluene,  carbonic  anhydride,  and  carbonic 
oxide.  It  is  supposed  that  water  took  part  in  this  reaction,  as  no 
triethylphosphine  was  produced.  These  experiments  show  that  when 
triethylbenzylphosphonium  oxy-salts  are  heated,  the  benzyl-group  is 
invariably  separated  from  the  phosphorus.  In  the  cases  of  the  chloride 
and  bromide,  the  ethyl-group  separates  as  ethylene.  H.  K.  T. 

Action  of  Bromine  on  Bromanilic  and  Chloranilic  Acids. 
By  S.  Levy  and  K.  Jedlicka  (J5er.,  20,  2318 — 232 L).— Experiments 


ORGANIC   CHEMISTRY.  1107 

made  by  the  authors  confirm  the  result  obtained  by  Hantzsch  and 
Schniter  (this  vol.,  p.  925),  showing  that  the  product  of  the  reaction 
between  bromine  and  bromanilic  acid  is  perbromacetone  (Stenhouse, 
Annalen,  Suppl.  8,  17).  Phenylhydrazine  acts  on  perbromacetone  so 
vigorously  that  ether  has  to  be  used  as  a  diluent ;  the  products  of  the 
reaction  are  phenylhydrazine  hydrobromide  and  bromobenzene. 
Bromine  acts  on  chloranilic  acid  with  formation  of  the  compound 
CeBrgClg-OH  (Stenhouse,  loc.  cit.).  When  10  grams  of  the  latter  is 
treated  with  8  grams  of  barium  hydroxide  and  600  c.c.  of  water  and 
heated  to  boiling,  chlorodibromometbane  (6  grams)  and  barium  carbo- 
nate, bromide,  and  chloride  are  formed.  When  dry  ammonia  is  passed 
through  a  solution  of  the  compound  CeBrgCla'OH  in  anhydrous  ether, 
chlorodibromometbane  and  dibromochloracetamide  are  formed. 

The  mother  liquor  obtained  in  the  action  of  bromine  on  chloranilic 
and  bromanilic  acids  contained,  besides  oxalic  acid,  chlorodibromo- 
metbane and  bromoform  respectively.  N.  H.  M. 

Galloflavin.     By  R.  Bohn  and  C.  Geaebe  {Ber.,  20,  2327—2331). 

— Galloflavin^  CisHeOg  (?),  is  obtained  by  dissolving  50  grams  of  gallic 
acid  in  875  c.c.  of  alcohol  and  1  litre  of  water,  cooling  to  —5°  to  +5°, 
and  adding  135  c.c.  of  28  per  cent,  aqueous  potash.  Air  is  passed 
through  for  five  hours.  The  potassium,  salt  which  separates  is  dis- 
solved in  hot  water  (at  90°),  and  treated  with  acid  with  exclusion 
of  air.  Galloflavin  separates  in  greenish-yellow,  crystalline  plates. 
When  heated,  it  carbonises  without  melting.  It  dissolves  sparingly  in 
water,  alcohol,  and  ether;  alkalis  and  alkaline  carbonates  dissolve  it 
with  yellow  colour;  sulphuric  acid  dissolves  it  unchanged.  The 
jpotassium  salt,  C13H4O9K2,  is  a  greenish-yellow,  crystalline  substance, 
very  sparingly  soluble  in  cold  water,  insoluble  in  alcohol ;  when  boiled 
with  water,  free  galloflavin  is  formed.  Galloflavin  yields  coloured  in- 
soluble salts  with  the  oxides  of  aluminium  and  chromium.  The  acetyU 
derivative,  C13H2O9AC4,  crystallises  from  benzene  in  white  needles 
melting  at  230° ;  it  dissolves  readily  in  glacial  acetic  acid  and  in  chlo- 
roform, but  is  insoluble  in  alkaline  carbonates.  When  galloflavin  is 
heated  with  chloracetic  chloride  at  100 — 110°  for  15  hours,  the  cow- 
jpound  Ci3H209(CH2Cl'CO)4  is  formed.  This  Ci-ystallises  in  white 
needles,  soluble  in  ethyl  acetate  and  acetic  acid,  very  sparingly  soluble 
in  alcohol,  ether,  chloroform  and  benzene;  it  melts  at  210 — 212°. 

N.  H.  M. 

Ethyl  Parabromobenzoate  and  Parabromobenzolc  Acid.    By 

G.  Errera  {Gazzetta,  17,  20U — 213). — According  to  the  results 
described  previously  (p.  1103),  ethyl  parabro  mo  benzyl  ether  is  ob- 
tained by  the  action  of  alcoholic  potash  on  parabromobenzyl  chloride 
or  bromide. 

In  a  recent  paper,  Elbs  (this  vol.,  p.  151)  has  stated  that  ethyl  para- 
bromobenzoate is  formed  in  the  above  reaction,  together  with  para- 
bromobenzyl alcohol  and  parabromobenzoic  acid  as  subsidiary  products  ; 
the  view  is  supported  by  the  formation  of  parabromobenzoic  acid  by 
the  prolonged  action  of  boiling  alcoholic  potash  on  the  supposed 
ethereal  salt. 
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To  decide  as  to  the  correctness  of  Elbs'  result,  ethyl  parabroraohen- 
zoate  was  prepared  by  the  etherification  of  the  corresponding  acid ; 
the  compound  obtained  differs  in  boiling  point  (262'")  from  parabro- 
mobenzyl  ethyl  ether  (243°),  and  is  saponified  immediately  in  the  cold 
by  alcoholic  potash.  The  formation  of  parabromobenzoic  acid  from 
the  ether  is  due  to  oxidation. 

As  a  further  point  of  difference,  it  is  noted  that  parabromobenzyl 
ethyl  ether  on  nitration  forms  parabromobenzaldehyde,  whilst  ethyl 
parabromobenzoate  under  the  same  conditions  yields  ethyl  nitrobromo- 
benzoate,  COH3Br(N02)-COOEt  [COOEt  :  NOo  :  Br  ==  1 :  3  :  4]. 

In  conclusion,  some  details  are  given  as  to  the  best  method  of  pre- 
paring parabromobenzoic  acid  by  the  oxidation  of  the  corresponding 
bi-omotoluene.  V.  H.  Y. 

Derivatives  of  Phenylamidoacetic  Acid.  By  0.  Rebuffat 
(Gazzetta,  17,  231 — 236). — Acetylphenylamidoacetic  acid^ 

NPhAc-CH/COOH, 

obtained  by  heating  phenylamidoacetic  acid  with  acetic  anhydride  in 
presence  of  benzene,  crystallises  in  micaceous  laminae,  melting  at 
190 — 191°,  very  soluble  in  water  and  alcohol,  sparingly  soluble  in 
benzene. 

BenzoylphenyJamidoacetic  acid,  NPhBz'CH2*C00H,  is  prepared  in 
like  manner  to  the  above,  and  may  be  purified  by  means  of  its  sodium 
salt,  which  crystallises  on  slow  evaporation  in  large,  tabular  crystals. 
The  acid  is  a  white,  amoi-phous  precipitate,  melting  at  63"  ;  the  copper 
salt  is  an  amoiphous,  green  precipitate. 

In  the  course  of  the  preparation  of  phenylamidoacetic  acid  from 
aniline  and  monochloracetic  acid,  the  formation  of  a  black,  resinous 
substance  is  observed,  the  quantity  of  which  increases  with  the 
quantity  of  water  in  excess  of  a  certain  proportion,  and  the  time 
employed  in  evaporating  the  solution  for  crystallising  the  amido-acid. 
Thus  if  one  molecular  proportion  of  monochloracetic  acid  and  two  of 
aniline  are  heated  together,  this  black  resin  is  the  sole  product.  If 
this  substance  is  purified  from  the  accompanying  aniline  hydrochloride 
and  phenylamidoacetanilide  residue,  dissolved  in  hydrochloric  acid, 
and  then  reprecipitated  with  water,  an  acid  is  obtained  crystallising 
in  micaceous  scales  which  decompose  at  190 — 195°.  Analysis  points 
to  phenylijlycinephenylamidoacetic  acid, 

NHPh-CHa-CO-NPh-CHo-COOH. 

"When  impure,  the  acid  rapidly  turns  black ;  it  is  sparingly  soluble  in 
water,  but  soluble  in  alcohol ;  it  readily  decomposes  carbonates. 

V.  H.  V. 
Derivatives  of  Hydrothiocinnamic  Acid.  By  S.  Bondzynski 
(Monatsh.  Ghem.,  8,  349 — 364;  compare  Abstr.,  1886,  325). — Hydro- 
thiocinnamic  acid,  CHPh  '.  C(SH)-COOH,  obtained  by  heating  "  benzyl- 
idene-rhodanic  acid,"  CsHg-CH  !  C(SH)-CO-SCN,  with  baryta-water, 
forms  a  yellowish,  crystalline  powder,  and  melts  at  119°.  It  is  easily 
soluble  in  alcohol,  ether,  benzene,  &c.,  almost  insoluble  in  water.  The 
alkaline  salts  ai*e  easily  soluble  in  alcohol  and  water,  the  salts  of  the 
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heavy  mefals  are  insoluble.  When  treated  with  iodine  in  carbcn 
bisulphide  solution,  hisulphid-cinnamic  acid, 

CHPh  :  C(COOH)-S-S-C(COOH) :  CHPh, 

is  obtained;  this  crystallises  in  slender,  yellow  needles  melting  at  179°. 
The  sodium  salt  of  this  acid  is  an  orange-yellow,  amorphous  substance 
easily  soluble  in  water,  quite  insoluble  in  alcohol.  The  potassium  salt 
is  soluble  in  both  alcohol  and  water.  The  harium  and  magnes^ium  salts 
are  easily  soluble  in  water ;  the  salts  of  the  heavy  metals  are  quite 
insoluble  in  water.  Bromine  acts  on  hydrothiocinnamic  acid  in  the 
same  manner  as  iodine.  Hydriodic  and  hydrobromic  acids  do  not 
combine  with  the  acid. 

When  benzylidene-rhodanic  acid  is  treated  with  a  mixture  of  nitric 
and  sulphuric  acids,  a  violent  action  takes  place,  and  two  substances  are 
obtained,  one  readily  soluble  in  alcohol,  the  other  sparingly  soluble. 
The  former,  which  crystallises  in  bright-yellow,  rhombic  prisms,  is 
nitrohydrothiocimiamic  acid ;  when  purified  by  means  of  the  barium 
salt  and  recrystallised  from  alcohol,  it  melts  at  240°.  The  second, 
nearly  insoluble  substance  appears  to  be  a  nitrohenzylidem-rhodanic 
acid ;  it  melts  at  263 — 265°.  This  method,  however,  does  not  give  a 
good  yield  ;  the  author  therefore  prepares  orthonitrohydrothiocinnamic 
acid  by  heatirg  together  in  alcoholic  solution  orfchonitrobenzaldehyde 
and  thiocyanic  acid.  The  resulting  orthonitrobenzylidene-rhodanic 
acid  is  a  white,  crystalline  powder,  insoluble  in  water,  soluble  in  alcohol ; 
it  melts  at  188 — 189°.  When  this  substance  is  treated  with  baryta- 
water,  an  acid  barium  salt  of  the  acid  is  obtained  in  orange  crystals ; 
it  is  therefore  necessary  to  saponify  the  acid  by  heating  it  with  excess 
of  crystallised  barium  hydroxide. 

When  the  nitro-compound  is  reduced  with  alcoholic  ammonium 
sulphide,  a  small  quantity  of  amidohijdrothiocinnamic  acid  is  formed. 
When  reduced  with  ferrous  sulphate,  it  yields  orthamidobenzylidene- 
rhodanic  acid,  C6H4(NH2)-CH  !  C(SH)-CO,SCN ;  this  forms  brilliant, 
blood-red  crystals,  which  are  completely  decomposed  on  heating  at 
265 — 269°.  The  substance  still  retains  acid  properties ;  it  is  soluble 
in  alkalis  and  reprecipitated  by  dilute  acids.  When  heated  with 
acetic  anhydride,  it  gives  the  diacetate,  which  crystallises  in  yellow 
needles  and  melts  at  189°.  A  little  monacetate  is  also  produced  ;  this 
forms  long,  citron-yellow  needles  melting  at  280 — 285°.  Attempts  to 
obtain  orthohydrothiocinnamic  acid  from  orthamidobenzylidene- 
rhodanic  acid  by  treatment  with  baryta  were  unsuccessful,  as  also 
were  endeavours  to  diazotise  the  latter  substance.  G.  H.  M. 

Paracoumaric  Acid.  By  G.  Eigel  (Ber.,  20,  2527—2539).— 
Paracoumaric  acid  was  prepared  by  the  three  known  methods  :  from 
aloes  {Annalen,  136,  31),  from  parahydroxybenzaldehyde  (this  Journal, 
1877,  ii,  893),  and  from  paradiazocinnamic  acid,  and  modifications 
are  described  by  which  the  yield  may  be  much  increased.  Methyl- 
paracoumaric  acid  was  also  prepared  by  Perkin's  reaction  from  anis- 
aldehyde  (Abstr.,  1877,  i,  40),  and  by  the  methylation  of  paracoumaric 
acid.  A  comparison  of  these  acids  with  naringenic  and  methylnarin- 
genic  acids  respectively  establishes  their  identity  (this  vol.,  p.  497). 
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Hydromethylnaringenic  acid,  formed  by  the  reduction  of  methyl- 
naringenic  acid  with  sodium,  is  identical  with  hydromethylpara- 
couraaric  acid  ;  it  crystallises  in  feather-like  forms,  but  after  con- 
version into  the  sodium  salt  and  treatment  with  an  acid  is  obtained 
in  long,  colourless  needles  ;  the  crystals  of  both  forms  are  anhydrous. 
The  silver  salt,  CloHuAgOs,  crystallises  in  small  needles,  is  sparingly 
soluble  in  hot  water,  and  when  dry  is  unaffected  by  light;  the  barium, 
salt,  (CioHn03)2Ba  +  SHgO,  crystallises  in  cubic  forms.  The  methyl 
salt,  CuHuOs,  obtained  in  small  quantity  only  by  saturating  a  solution 
of  the  acid  in  methyl  alcohol  with  hydrogen  chloride,  is  readily  pre- 
pared by  heating  the  acid  (1  mol.),  with  potassium  hydroxide  (2  mols  ), 
methyl  iodide  (2  mols.),  and  some  methyl  alcohol  at  140°  for  an  hour  ; 
it  boils  at  265 — 270",  solidifies  at  0°  to  a  crystalline  mass  which  melts 
at  38°,  and  is  identical  with  methyl  hydromethylparacoumarate. 

When  dry  paracoumaric  acid  in  ethereal  solution  is  treated  with 
bromine  (1  mol.),  and  the  solvent  is  removed  by  evaporation  in  a 
current  of  air,  colourless  crystals  of  what  is  perliaps  a  paracoumaric 
acid  dibromide  are  obtained  ;  these  melt  at  97 — 101°  and  decompose 
on  drying.     Bromoparacoumaric  acid  dibromide, 

OH-CeH^BrCHBr-CHBr-COOH, 
is  formed  when  paracoumaric  acid  dissolved  in  acetic  acid  or  absolute 
ether  is  treated  with  an  excess  of  bromine  ;  it  crystallises  from  chloro- 
form in    needles  and  melts  at  188°.      On  treatment  with   alcoholic 
potash,  it  yields  bromoparavinylphenol  dibromide^ 

OH-CeHsBr-CHBr-CH^Br. 

This  compound  is  crystalline,  melts  at  108°,  and  yields  an  ace?^^Z-deriva- 
tive,  CgHeBrgOAc,  melting  at  94°. 

Methylparacoumaric  acid  dibromide,  OMe'CeHi'CHBrCHBr'COOH, 
is  prepared  by  the  action  of  bromine  on  methylparacoumaric  acid  in 
equimolecular  proportions ;  chloroform  is  used  as  a  solvent,  and  must 
be  removed  by  evaporation  at  the  ordinary  temperature.  It  forms 
colourless  crystals,  which  melt  at  149°  when  heated  rapidly,  and  at 
168°  when  slowly  heated  ;  heat  readily  decomposes  it.  The  methyl 
salt  has  been  already  describt  d  (this  vol.,  p.  488)  ;  when  treated 
with  alcoholic  potash,  it  yields  two  acids  crystallising  in  needles, 
one  of  which  is  soluble  in  hot  water,  and  melts  at  158 — 168", 
whilst  the  second  is  soluble  in  hot  alcohol,  and  melts  at  127 — 182"'. 
If  methylparacoumaric  acid  dibromide  is  heated  with  aqueous  potash, 
bromoparavinylanisoU,  OMe'CeHi'CH  !  CHBr,  is  obtained  ;  this  crystal- 
lises from  alcohol  in  scales,  melts  at  54*5°,  is  volatile  with  steam,  and 
has  an  odour  and  taste  resembling  that  of  anise  and  fennel. 

On  treatment  with  an  excess  of  bromine  in  chloroform  solution, 
methylparacoumaric  acid  yields  bromomethyljjaracoumaric  acid  dibro- 
mide, OMe-CeHsBr-CHBr-CHBr-COOH,  which  crystallises  from  ether 
or  chloroform  in  needles,  melts  at  162°,  and  is  decomposed  by  alcohol 
and  water.  When  heated  with  30  per  cent,  aqueous  potash,  it  is 
converted  into  bromoparacetyleneanisoil,  OMe-CeHsBr'C  :  CH.  This 
compound  crystallises  from  alcohol  in  scales,  melts  at  75°,  is  volatile 
with  steam,  and  yields  a  greenish-yellow,  feebly  explosive  precipitate 
with  animoniacal  cuprous  chloride  solution.  W.  P.  W. 
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Homo-orthophthalimide.  Bj  G.  P[ilyermacher  (Ber.,  20,  2492 
— 2499 ;  compare  this  vol.,  pp.  50,  725). — When  a  solution  of  homo- 
orthophthalimide  (1  mol.)  and  sodium  (2  mols.)  in  alcohol  is  digested 
with  ethyl  iodide  (2  mols.)  at  100°,  oc-diethylhomo-orthophthalimide, 
CgHsEtaNO^,  is  obtained ;  this  crystallises  from  alcohol  in  white  scales, 
melts  at  144",  and  is  soluble  in  alkalis.  By  the  further  action  of  ethyl 
iodide  and  alcoholic  potash  on  this  compound  at  100°,  triethylhmno- 
orthophfhalhnide^  C9H4Et3N02,  is  formed ;  this  is  a  glistening,  white, 
crystalline  mass,  which  melts  at  50°,  and  is  extremely  soluble  in  all 
ordinary  solvents,  but  is  insoluble  in  alkalis. 

CH  'CO 

Homo-orthophthalethylimidej  CeHi^^pj^l^-p,,^,  is  prepared  by  dis- 
tilling a  solution  of  homo-orthophthalic  acid  in  ethylamine.  It  crys- 
tallises in  yellowish  needles,  melts  at  105°,  and  is  readily  soluble  in 
all  ordinary  solvents  and  in  alkalis.  When  ethylated,  it  yields 
triethylhomo-orthophthalimide,  whose  constitution  therefore  is  pro- 

bably  represented  by  the  formula  C6H4<]p^.  V^^,^.     Diazobenzene 

chloride  and  benzaldehyde  react  with  the  ethylimide,  and  form  com- 
pounds analooous  to  those  obtained  by  the  action  of  these  substances 
on  homo-orthophthalimide  {loc.  cit.) ;  homo-ortJiophthalethylimidazO' 
benzene,  CuHioNO^'NaPh,  crystallises  from  alcohol  in  yellow  needles 
melting  at  139°,  and  benzalhomo-orthophthalethylimide, 

Ph-CH:CuH9isro2, 

cr^^stallises  from  acetic  acid  in  stellate  groups  of  yellow  needles,  melt- 
ing at  97°. 

oL-Diethylhomn-ortlioplitTialic  anhydride,  C9H4Et203,  is  obtained  when 
diethylhomo-orthophthalimide  is  heated  with  fuming  hydrochloric 
acid  at  230".  It  crystallises  in  colourless  scales,  melts  at  53°,  and 
is  sparingly  soluble  in  ammonia,  but  soluble  in  warm  aqueous 
alkalis.  The  barium  salt,  C9H4Et204Ba,  crystallises  in  white,  silky 
scales  ;  the  silver  salt,  C9H4Et204Ag2,  was  also  prepared.  When  mixed 
with  soda-lime  and  distilled  over  lime,  the  anhydride  yields  a  red  oil, 
from  which  diethyltoluene,  CgHs-CHEta  (b.  p.  =  178°),  can  be  separated 
by  fractionating  between  170 — 180°.  If  the  solution  of  the  anhydride 
in  aqueous  potash  is  treated  in  the  cold  with  hydrochloric  acid, 
<x-dicthylhotno-orthophthalic  acid,  COOH'CeHi'CEto'COOH,  separates 
as  a  crystalline  precipitate,  which  after  crystallisation  from  alcohol, 
melts  at  148°  and  is  converted  into  the  anhydride. 

ac-Dibenzylhomo-orthophthalimide,  C9H5(C7H7)2N02,  obtained  by  di- 
gesting homo-orthophthalimide  with  sodium  and  benzyl  chloride  in 
alcoholic  solution,  crystallises  in  yellow  scales  and  melts  at  174°. 
Unlike  the  diethylimide,  it  is  insoluble  in  alkalis,  and  is  only  attacked 
by  hydrochloric  acid  with  difficulty  even  at  300°,  when  it  yields  a 
compound  which  seems  to  be  the  anhydride  of  a-dibenzylhomo-ortho- 
phthalic  acid  ;  this  crystallises  in  yellow  needles,  melts  at  191°,  and 
is  sparingly  soluble  in  alkalis. 

Homo-orthophthalbenzylimide,  CifiHigNOa,  obtained  by  distilling  homo- 
orthophthalimide  with  benzylamine,  forms  yellowish-green  crystals 
which  melt  at   127°,  and  are  soluble  in  alkalis.     When  heated  with 
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benzyl  chloride  and  an  alkali,  it  yields  0(.-dibe7izylhonio-nrthophtkalhenzyl- 
imide  (tribenzylhomo-orthophthalimide),  C9H4(C7H7),N02,  identical 
with  that  prepared  in  a  similar  manner  from  dibenzylhomo-ortho- 
phthalimide ;  this  crystallises  in  yellowish- white  scales,  and  melts  at 
109°.  W.  P.  W. 

Homo-orthophthalimide  and  the  Homologues  of  Isoquino- 
line.  By  S.  Gabeiel  {Ber.,  20,  2499— 2506).— i;/%Z  homo-ortho- 
phthalate,  COOEt-CsHi'CH.'COOEt,  is  obtained  either  by  treating  the 
silver  salt  of  the  acid  with  ethyl  iodide,  or  by  saturating  an  alcoholic 
solution  of  the  acid  with  hydrogen  chloride.  It  is  a  thick  oil  with  a 
faint,  aromatic  odour,  boils  at  291'5 — 292*5°,  and  is  not  acted  on  when 
treated  with  sodium  in  alcoholic  solution  and  then  digested  with  ethyl 
iodide. 

a-Methylhomo-ortho'pM'halonitrile^  CN'CeHi'CHMe'CN,  is  prepared 
by  treating  a  lukewarm  alcoholic  solution  of  orthocyanobenzyl  cyanide 
(5'7  grams)  with  methyl  iodide  (3  c.c.)  and  an  alcoholic  solution  of 
potassium  hydroxide  (2*25  grams),  cooling  the  mixture  when  necessary, 
and  finally  heating  at  100°  to  complete  the  reaction  ;  the  residue 
left  on  distilling  off  the  alcohol  is  then  treated  with  water,  ex- 
tracted with  ether,  and  the  oil  remaining  after  the  evaporation  of 
the  ether  is  Durified  by  distillation.  It  crystallises  in  large  triclinic 
forms,  a'.h\c=  0'9449  :  1  :  1-0809  ;  oc  =  97°  2';  /3  =  108°  12'  ;  7  = 
87^  11' ;  melts  at  36—37°,  boils  at  284—286°,  is  only  slightly  volatile 
with  steam,  and  is  readily  soluble  in  the  ordinary  solvents,  sparingly 
soluble  in  light  petroleum.  When  the  nitrile  is  dissolved  in  sulphuric 
acid,  heated  at  100°  until  the  reaction  is  complete,  and  the  product 
poured  into  water — 

ot-Methylhomo-ortJiojphthalimide,  Ceiii<C,nQ NH^'  ^^  obtained ;  this 

crystallises  m  compact,  glistening  prisms,  melts  at  145°,  distils  with- 
out decomposition,  and  dissolves  in  alkalis.  On  digestion  with  methyl 
iodide  and  alcoholic  potash,  this  compound  is  converted  into  tri- 
methylhomo-orthophthalimide  (this  vol.,  p.  50).  When  the  methyl- 
imide  is  heated  with  fuming  hydrochloric  acid  at  190 — 200"  for  two 
hours,  it  yields  a-methylhomo-ortJiophthalic  acid;  this  is  a  crystalline 
powder,  which  melts  at  146 — 147°  and  dissolves  in  ammonia  and 
alkalis.     The  silver  salt,  CioH8Ag204,  was  analysed. 

MeihyldichlorisoquinoUne,  C6H4<C_nn]"-  ■[^_^5  ^^  prepared  by  heating 

a-methylhomo-orthophthalimide  (5  grams)  with  phosphorus  oxy- 
chloride  (15  c.c.)  at  190 — 200°  for  four  hours,  extracting  the  product 
with  water,  and  heating  the  crystalline  residue  with  very  dilute 
aqueous  soda;  the  insoluble  methyldichlorisoquinoline  is  then 
purified  by  distillation  and  crystallised  from  alcohol.  It  crystallises 
in  long,  white  needles,  and  melts  at  101 — 102°.  On  treating  the 
alkaline   filtrate  with    an   acid,    it   yields   methylchlo7'oxyisoquinoUne, 

C6H4<_  ^Qj  .^^ ^>   or   06H4<_^^j  .  -js^_>,     which     crystallises 

from  acetic  acid  in  neerlles,  and  melts  at  224°  with  frothing. 

Homo-orthophthalonitrile,  when  ethylated  under  conditions  similar 


ORGANIC  CHEMISTRY.  111(5 

to  those  detailed  for  the  methyl -derivative,  yields  x-ethylhomo-ortho- 
phfhalonitrile,  CN*CfiH4'CHEt'CN",  which  crystallises  in  short,  compact 
prisms,  melts  at  39 — 40°,  and  distils  at  293—295°.  On  treatment 
with  salphuric  acid,  the  ethyl  nitrile  is  converted  into  a-ethylhomo- 
orthophthaUrtiide,  CnHiiN02;  this  crystallises  in  colourless  needles, 
melts  at  97 — 99°,  dissolves  in  alkalis,  and  when  heated  with 
phosphorus  oxychloride  yields  ethyldichlorisoquinoline, 

p  XT  ^/CEt  !  CClv.         / 

^6^*<^_cci :  N--^- 

Orthocyanobenzyl  cyanide,  when  heated  at  80°  with  concentrated 
sulphuric  acid,  or  at  100°  with  fuming  hydrochloric  acid,  is  converted 
into  homo-orthophthalimide.  W.  P.  W. 

Transformation  of  Homologues  of  Indole  into  those  of 
Quinoline.  By  G.  Magnanint  (Gazzetta,  17,  246—254). — Though 
indole  and  pyrroline  are  regarded  as  possessing  an  analogous  consti- 
tution, yet  this  view  has  not  as  yet  been  confirmed  by  experimental 
evidence.  Ciamician  and  Dennstedt  have  shown  that  derivatives  of 
pyrroline  are  readily  converted  by  chloroform  or  bromoform  into 
those  of  pyridine;  by  the  same  reaction,  derivatives  of  indole  shouH 
be  converted  into  those  of  quinoline.  In  this  paper,  it  is  shown  that 
methylketole  and  skatole  yield  substances  which  are  in  all  probability 
halogen-derivatives  of  quinoline.  For  example,  methylketole  when 
heated  with  chloroform  in  presence  of  alcoholic  soda  is  converted  by 
a  violent  reaction  into  a  chloroquinaldine  thus :  CgHglS"  +  2NaOH  -f 
CHCI3  =  CioH.ClN'  +  2^01  +  2H..0 ;  the  product  is  best  purified 
by  means  of  the  picrate,  and  subsequent  decomposition  of  the  salt 
formed  by  potash. 

Ghloroquwaldine,  CgHgNMeCl,  crystallises  in  delicate,  white  needles, 
melting  at  7.1 — 72°,  insoluble  in  water,  very  soluble  in  alcohol  and 
ether;  the  picrate  forms  sparingly  soluble,  yellow  needles  melting  at 
223°  with  decomposition. 

Bromoqumaldine,  CgHsNMeBr,  obtained  from  bromoform  under 
identical  conditions,  crystallises  in  white  needles  melting  at  78°  : 
system,  monoclinic ;  a  :  h  :  c  =  091  :  1  :  0*624 ;  y3  =  64°  31'  33".  The 
picrate  melts  at  224—225°. 

In  like  manner,  skatole  yields  a  chloro-  and  hromo-lepidine ;  the 
former  crystallises  in  delicate  needles  melting  at  54 — 55°,  and  the 
picrate  melts  at  208°  ;  the  latter  melts  at  58*5 — 59'5°,  and  its  picrate 
at  214 — 215°  with  decomposition. 

The  above  derivatives  are  not  identical  with  the  methyl  halogen- 
derivatives  previously  described ;  the  author  considers  that  the 
chloroquinaldine  from  methylketole  has  the  constitution  Me  :  CI  = 
2'  :  3',  while  the  chlorolepidine  from  skatole  has  the  constitution 
CI  :  Me  =  3'  :  4'.  V.  H.  Y. 

Chlorobromonaphthalene.  By  J.  Guarrschi  and  P.  Biginelli 
(Chem.  Gentr.,  1887,  518— 519).— By  the  action  of  bromine  (1  mol.) 
on  a-monochloronaphthalene  (1  mol.),  and  by  the  action  of  chlorine 
on   a-monobromonaphthalene,  the    same    dihalogen-naphthalenes  are 

VOL.  LII.  4  f 
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obtained;  in  both  cases  two  clilorobromonaplithalenes,  CioH(;ClBr, 
nieltinpf  at  66—67°  and  at  119 — lly"5°  are  formed.  Paraclilorohromo- 
napJdhalene  melts  at  66 — 67°,  boils  at  303"  (uncorr.),  dissolves  in  ether 
and  acetic  acid,  and  sublimes  in  needles ;  when  oxidised  with  chromic 
acid  (two  parts)  in  acetic  acid  solution,  chlorobromonaphthaquinone 
and  parachlorobromophthalide  are  formed.  The  quinone  (probably 
-paradilorohromo-QL-najphtliaquwone)  crystallises  from  alcohol  in  yellow 
needles  of  a  silky  lustre  melting  at  1665 — 167°.  ParacJilorohromo- 
phtJialide  crystallises  in  tabular,  rhombobedral  crystals  melting  at 
179-5—180°. 

The  derivative  melting  at  119 — 119*5°  forms  thin,  lustrous  plates, 
more  sparingly  soluble  in  alcohol  and  glacial  acetic  acid  than  ]ts 
isomeride ;  when  oxidised  with  chromic  acid,  a-chloropbthalic  acid, 
melting  at  183—184°,  is  formed  (Guareschi,  Abstr.,  1886,  353).  In 
the  compound  melting  at  119°,  the  halogen  is  therefore  contained  in 
both  benzene  nuclei.  'N.  H.  M. 

Nitrosamines.  By  0.  Fischer  and  E.  Hepp  (Ber.,  20,  2471 — 
2478). — When  an  alcoholic  solution  of  y3-naphthylethylnitrosamine, 
cooled  in  ice,  is  treated  with  alcoholic  hydrogen  chloride,  a-nitroso- jB- 
ffhylnaphthylamme,  [NO  :  ISHEt  =  1  :  2],  is  obtained;  this  crystal- 
lises from  benzene  in  well-formed,  flat  tables,  melts  at  120 — 121°,  and 
yields  salts  readily  soluble  in  water.  On  the  addition  of  potassium 
nitrite  to  the  solution  of  the  base  in  dilute  sulphuric  acid,  a  nitros- 
amine  is  formed,  and  crystallises  in  long,  hair-like  needles,  whilst  on 
reduction  with  tin  and  hydrochloric  acid,  or  allowing  a  solution  of 
the  base  in  alcoholic  hydrogen  chloride  to  remain  at  10 — 15°  for  some 
time,  or  on  treating  ^-naphthylethylnitrosamine  with  alcoholic 
hydrogen  chloiade  at  the  ordinary  temperature,  ethenyl-a-/3-naphthyl- 
enediamine,  CviHioNj  (this  vol.,  p.  729),  is  obtained.  The  hydrocJdoride 
of  the  anhydro-base,  CioHjoNoiHCl  -f-  2H2O,  crystallises  in  slender, 
colourless  needles,  and  is  sparingly  soluble  in  water,  and  the  base 
itself  is  identical  with  that  prepared  by  Liebermann  and  Jacobson 
(Abstr.,  1882,  521). 

The  base  obtained  from  /3-phenylnaphthylnitrosamine  by  treating 
its  alcoholic  solution  in  the  cold  with  -alcoholic  hydrogen  cliloride,  is 
identical  with  naphthaphenazine  (this  vol.,  p.  591)  ;  the  yield  amounts 
to  10  per  cent. 

Nitrosoaniline,  CJiii^20,  is  formed  when  nitrosophenol  (1  part)  is 
heated  with  ammonium  chloride  (5  parts)  and  ammonium  acetate 
(10  parts)  at  100°  for  half  an  hour;  the  product  is  then  poured  into 
water,  and  the  dark-green,  crystalline  precipitate  is  purified  by 
crystallisation  from  benzene.  It  forms  steel-blue,  curved  needles, 
and  melts  at  173 — 174°.  Like  nitrosodimethylaniline,  it  yields 
sodium  nitrosophenol  and  ammonia,  when  boiled  with  aqueous  soda. 
Although  niirosoaniline  could  not  be  obtained  by  the  action  of 
ammonia  on  nitrosophenol,  it  is  possible  to  prepare  a-nitroso-/J-ethyl- 
naphthylamine  by  heating  a-nitrosonaphthol  with  ethylamine  at  100°, 
and  the  authors  suggest  that  Ilinski's  orthonaphthalene-a-oxime- 
/i-imide  (Abstr.,  1886,  474)  should  be  regarded  as  a-nitroso-y3- 
naphthylamine. 
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When  nitrosophenylglycocine  (Abstr.,  1878,  795)  is  dissolved  in 
2  parts  of  alcohol,  treated  with  3  parts  of  alcoholic  hydrogen 
chloride,  and  allowed  to  remain  for  12  hours,  a  crystalline  mass  is 
obtained  which  is  precipitated  from  cold  alcoholic  solution  by  ether  in 
yellow  scales  of  the  composition  CeHeNaOCl.  The  compound  explodes 
when  heated,  is  decomposed  by  water  with  the  evolution  of  two-thirds 
of  its  nitrogen,  and  dissolves  in  concentrated  hydrochloric  acid  with- 
out decomposition.  Its  platinochloride,  (CeHelS'sOCllijPtCh.  crystallises 
in  yellow  scales,  and  decomposes  on  boiling  with  water  with  a  separa- 
tion of  platinum.  The  compound  is  regarded  as  the  diazo-salt  of 
phenylhydroxylamine,  since  the  aqueous  solution  after  boiling  reduces 
silver  and  cupric  salts,  and  the  compound  when,  added  to  boiling 
absolute  alcohol  decomposes  with  evolution  of  nitrogen  and  an  odour 
of  aldehyde,  and  after  distilling  off  the  alcohol  it  yields  a  residue 
from  which  a  pale-yellow  oil  can  be  separated  by  steam  distillation. 
The  oil,  C12H12N2O2,  has  all  the  properties  of  a  feeble  base,  and  forms 
a  hydrochloride  crystallising  in  white  prisms.  This  compound  also 
reduces  an  ammoniacal  silver  solution,  slowly  reduces  Fehliiio-'s 
solution,  and  is  wholly  converted  into  benzidine  on  treatment  with 
tin  and  hydrochloric  acid.  It  is  regarded  as  diphenyldihydroxylamin^ 
OH-NH-CeHi-CeHi-NH-OH  [NH-OH  :  CeH^  =  1  :  4]. 

W.  P.  W. 

Derivatives  of  Camphor.  By  L.  Balbiano  (Gazzetta,  17,  240 — 
245). — It  has  recently  been  shown  by  the  author  (this  vol.,  p.  1049) 
that  the  reaction  of  phenylhydrazine  on  camphor  is  essentially  dif- 
ferent from  that  of  the  same  reagent  on  substances  formed  on  the 
ethylenic  oxide  type,  such  as  epichlorhydrin.  In  continuation  of 
experiments  on  the  derivatives  of  camphor,  it  is  shown  that  chloro- 
and  bromo- camphor,  on  oxidation  with  alkaline  permanganate,  yield 
camphoric  acid,  thus  confirming  the  results  of  Armstrong  (Ber.,  12, 
1858)  and  Schiff  (Gazzetta,  9,  324)  in  opposition  to  those  af  Cazeneuve. 
The  inertness  of  derivatives  of  camphor  towards  hydroxylamine 
affords  no  evidence  as  to  the  absence  of  the  carbonyl-group  in  these 
compounds,  inasmuch  as  the  reaction  will  not  proceed  in  the  presence 
of  solvents,  and  even  phenylhydrazine  under  these  conditions  will  not 
always  react,  and,  secondly,  some  compounds  containing  two  carbonyl- 
gi'oups,  such  as  benzoylacetone  and  phenanthraquinone,  react  only 
with  partial  substitution  of  the  isonitros  )-residue.  V.  H.  V. 

Strophanthin.  By  T.  R.  Fraser  (Pharm.  J,  Trans.  [3],  18,  G9). 
— It  has  been  found  that  the  substance  obtained  by  the  former  process 
for  the  preparation  of  strophanthin,  is  resolved  by  lead  acetate  into  at 
least  two  others — one  an  extremely  active  glucoside,  and  the  other  an 
acid  for  which  the  name  kombin  acid  is  suggested.  To  obtain  pure 
strophanthin,  the  following  is  the  process  ultimately  adopted.  The 
product  obtained  in  the  earlier  process  is  dissolved  in  water,  tannic 
acid  is  added,  and  the  tannate  digested  with  recently  precipitated  lead 
oxide.  The  alcoholic  extract  from  this  is  precipitated  with  ether,  the 
precipitate  dissolved  in  weak  alcohol,  and  carbonic  anhydride  is 
passed  through  the  liquid  for  several  hours  to  remove  lead.  The 
solution   is  then    evaporated  at  a  low  temperature   and  dried   in  a 
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vacuum.  Strophantbin  thus  obtained  is  imperfectly  crystalline, 
neutral,  intensely  bitter,  freely  soluble  in  water,  less  so  in  rectified 
spirit,  and  nearly  insoluble  in  ether  and  chloroform.  It  burns  without 
residue,  and  the  results  of  analysis  agree  fairly  with  the  formula 
C20H34O10.  Nearly  all  acid  reagents  cause  its  solutions  to  become  turbid, 
and  the  liquid  is  then  found  to  contain  glucose.  This  decomposition 
is  also  produced  by  hydrogen  sulphide,  especially  when  heated.  Many 
organic  acids,  and  all  mineral  acids,  except  carbonic,  resolve  stroph- 
anthin,  even  in  the  cold,  into  glucose  and  a  substance  which  the  author 
names  strophanthidin.  Therefore,  neither  hydrogen  sulphide  nor  acids 
(especially  mineral  acids)  should  be  used  in  the  preparation  of  stroph- 
anthin.  The  crystalline  product  obtained  by  Hardy  and  Gallois  in 
1877,  by  extracting  the  seeds  with  rectified  spirit  acidified  with  hydro- 
chloric acid,  was  supposed  by  them  to  be  strophanthin  ;  and  as  it 
failed  to  yield  glucose  when  heated  with  dilute  sulphuric  acid,  they 
inferred  that  strophanthin  is  not  a  glucoside.  But  there  can  be  little 
doubt,  both  from  the  mode  of  its  preparation  and  also  from  its  reac- 
tions, that  their  product  was  strophanthidin.  R.  H. 

Strophanthus  and  Strophanthin.  By  E.  Merk  (Pharm.  .7. 
Tr  171  s.  [3],  18,  72). — When  the  fatty  oil  in  the  seeds  of  Strophanthus  is 
extracted  by  ether  previously  to  treating  them  with  alcohol,  the  ethereal 
solution  will  also  contain  a  certain  amount  of  strophanthin,  and  to 
this  circumstance  the  small  activity  of  the  alcoholic  tincture  of 
strophanthus  of  commerce  is  in  part  due.  The  author  obtains  stroph- 
anthin as  a  white,  crystalline  powder  which  melts  at  185°  and  vola- 
tilises without  residue.  R.  R. 

Strophanthus  and  Strophanthin.  By  W.  Elborne  (Pharm.  J. 
Trans.  [3],  18,  219). — The  following  process  for  preparing  strophan- 
thin obviates  certain  objections  to  which  Gerrard's  process  is  open. 
The  seed  in  fine  powder  is  mixed  into  a  thin  paste  with  water  to  which 
10  per  cent,  of  alcohol  has  been  added ;  this  is  set  aside  for  12  hours, 
then  agitated  with  six  times  its  volume  of  absolute  alcohol,  and,  after 
six  hours,  is  filtered.  The  residue  is  washed  with  rectified  spirit,  and 
the  washings  added  to  the  filtrate,  and  from  the  whole  four-fifths  of 
the  alcohol  is  removed  by  distillation.  To  the  remainder,  solution  of 
lead  subacetate  is  added,  and  the  mixture  is  heated  to  100°,  filtered, 
and  allowed  to  cool.  The  lead  is  then  removed  from  the  cold  filtrate 
by  precipitation  with  hydrogen  sulphide  ;  the  filtrate  is  agitated  with 
amyl  alcohol,  which  dissolves  out  the  strophanthin  and  yields  it  on 
evaporation  as  a  colourless  film  that  crumbles  on  removal  into  a  non- 
deliquescent,  white  powder.  R.  R. 

Chlorophyll.  By  A.  Tschirch  (Ghem.  Gentr.,  1887,  669).— Phyl- 
locyanic  acid  is  obtained  by  dissolving  crude  chlorophyllan  in  concen- 
trated hydrochloric  acid,  and  precipitating  with  excess  of  water.  This 
substance  can  also  be  obtained  in  minute  crystals  from  solutions  in 
alcohol  and  ether.  Its  spectrum  agrees  with  that  of  chlorophyllan  ; 
it  also  gives  a  zinc  compound  conta^ining  ll'07per  cent,  of  the  metal; 
with    alkalis    it    forms    very    soluble    combinations.     The    formula 
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CosHiT^^aOe  is  provisionally  assigned  to  this  compound.  The  proportion 
of  phyllocyanic  acid  present,  which  appears  in  leaves  in  the  tbrm  of 
chlorophyll,  can  be  estimated  by  the  chemical  or  spectroscopical 
methods.  In  the  dark-brown  leaves  of  the  Fuchsia  ovata,  the  propor- 
tion of  the  absorbing  chlorophyll  matter  varied  from  2*5  to  5  per  cent, 
of  the  dried  substance,  apart  from  the  ash  of  the  leaves  ;  the  presence 
of  copper  diminishes  the  fluorescence.  V.  H.  V. 

Preparation  of  Picrocarmine.  By  L.  G'Edolst  (Chem.  Ge^itr., 
1887,  599). — In  order  to  prepare  picrocarmin  for  microscopical  pur- 
poses the  following  method  is  proposed.  About  half  a  gram  of 
carmine  is  dissolved  in  100  c.c,  of  water  containing  5  c.c.  of  a  1  per 
cent,  solution  of  soda  ;  the  solution  is  then  boiled,  filtered,  and  made 
up  again  to  100  c.c.  To  neutralise  the  liquid,  it  is  mixed  with  an 
equal  volume  of  water ;  a  1  per  cent,  solution  of  picric  acid  is  then 
added,  which  causes  at  first  a  turbidity  which  subsequently  disappears  ; 
the  non-disappearanceof  the  turbidity  serves  as  an  indication  that  the 
point  of  neutralisation  has  been  passed.  V.  H.  V. 

Diastase.  By  L.  Schartler  {Ghem.  Gentr.,  1887,  534). — Pure 
diastase  is  prepared  as  follows : — 10  kilos,  of  light,  ground  malt,  50 
grams  of  sodium  hydrogen  carbonate,  and  12  to  14  litres  of  water  are 
heated  at  40°,  digested  for  two  hours,  the  liquid  drawn  off,  and  6  to  8 
litres  more  water  added.  After  some  time,  the  second  supply  of  w^ater 
is  drawn  off,  added  to  the  first  liquor,  heated  at  65°,  and  passed 
through  a  sieve :  twice  the  volume  of  alcohol  is  added  and  the  clear 
solution  drawn  off  ;  the  residue  containing  the  diastase  is  treated  with 
a  little  warm  distilled  water,  the  solution  separated  from  the  undis- 
solved albuminoids,  and  precipitated  with  alcohol.  It  is  dried  at  50° 
and  then  powdered.     The  yield  is  1  to  1^  per  cent.  N.  H.  M. 

Pyridinepolycarboxylic  Acids.  By  J.  Weber  (Annalen,  241, 
1 — 32). — Carbodinicotinic  acid,  or  2  :  3  :  5-pyridinetricarboxylic  acid, 
cannot  be  obtained  directly  from  pyridinetetracarboxylic  acid,  but  it 
can  be  prepared  by  starting  from  symmetrical  lutidinedicarboxylic 
acid.  On  oxidation  with  the  theoretical  quantity  of  potassium  per- 
manganate, oc-methylcarhodmicotinic  acid  (2:3:5  a-picolinetricarb- 
oxylic  acid),  C6NHMe(COOH)3,  is  formed.  It  is  isolated  by  acidify- 
ing the  crude  product  with  acetic  acid  and  adding  barium  chloride. 
The  precipitate  is  washed  and  decomposed  by  a  slight  excess  of  dilute 
sulphuric  acid.  On  evaporating  the  filtrate,  a-methylcarbodinicotinic 
acid  is  deposited  in  crystalline  masses.  The  acid  crystallises  with 
1  mol.  H.^U.  It  turns  yellow  at  170°,  and  melts  with  decomposition  at 
226°,  forming  a  crystalline  sublimate  ;  if  kept  at  a  temperature  of 
150°  for  some  time,  it  is  converted  into  a-methyldinicotinic  acid.  The 
free  acid  forms  precipitates  in  solutions  of  silver,  lead,  mercurous, 
cadmium,  and  zinc  salts,  also  with  barium  and  calcium  salts  in  the 
presence  of  ammonia.  The  copper  and  silver  salts,  and  the  acid  potas- 
sium salt,  C5NHMe(COOH)3  +  CsNHMe(C00H)2'C00K  +  6H2O, 
are  crystalline. 

a-Methyldiidcotinic  acid,  C6NH,Me(COOH)2  -|-  H,0  [Me  :  (COOH>, 
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=  2:3:  5],  is  soluble  in  hot  water,  and  is  deposited  on  slowly  coolinoc 
the  solntlan  in  needle-shaped  crystals.  The  acid  melts  between  245° 
and  250°  witb.  decomposition.  The  neutral  solution  gives  crystalline 
precipitates  with  lead  (C8H5N04Pb  +  2H2O)  and  cadmium  salts,  and 
amorphous  precipitates  with  the  salts  of  silver  and  mercury. 

The  hydrochloride,  08117^04, HCl  +  1  or  IIH2O,  forms  transparent 
crystals  which  rapidly  become  opaque  on  exposure  to  the  air. 

Carhodinicotinic  acid,  C5NH2(COOH)3  +  IfHoO,  is  formed  by  the 
oxidation  of  the  preceding  acid  with  potassium  permanganate.  Nitrate 
of  silver  is  added  to  the  crude  solution,  the  precipitate  is  dissolved  in 
tlie  minimum  quantity  of  boiling  nitric  acid,  and  on  cooling,  the  acid 
silver  salt  crystallises  out.  The  free  acid  is  liberated  by  the  action 
of  hydrogen  sulphide  on  the  silver  salt.  It  dissolves  freely  in 
hot  water,  and  forms  colourless  crystals.  Prolonged  beating  at  150° 
completely  converts  the  acid  into  dinicotinic  acid  which  melts  at  323° 
with  decomposition. 

ft-Garhocinchomeronic  acid  (8:4:  5-pyridinetricarboxylic  acid), 
C5NH2(COOH)3  -f  3H2O,  can  be  prepared  by  converting  4-phenyl- 
pyridinetetracarboxylic  acid  into  4-plienyldinicotinic  acid  and  oxidising 
the  phenyl  in  this  acid  to  carboxyl.  A  much  better  yield  is  obtained 
by  heating  pyridinepentacarboxylic  acid  or  its  acid  potassium  salt, 
C5N(COOH)3(COOK)3  +  3IH2O.  The  crude  product  is  converted 
into  the  silver  salt,  which  is  decomposed  by  hydrochloric  acid  yielding 
a  mixture  of  cinchomeronic  and  /J-carbocinchomeronic  acids.  The 
former  is  sparingly  soluble  in  water.  y3-Carbocinchomeronic  acid  crys- 
tallises in  plates  and  melts  with  decomposition  at  261°.  The  silver  salt, 
€5^112(0 OOAg) 3  +  2H2O,  and  the  calcium  and  barium  salts  are  crys- 
talline. 

Berheronic  acid  is  neither  identical  with  /3-carbocinchomeronic  acid 
nor  with  carhodinicotinic  acid.  It  must  therefore  be  regarded  as 
«'-carbocinchomeronic  acid. 

Symmetrical  and  unsymmetrical  pyridinetetracarboxylic  acids  have 
been  prepared,  but  not  the  "consecutive"  isomeride  2 :  3  :  4  :  5-pyri- 
dinetetracarboxylic  acid.  Lutidinetricarboxylic  acid  is  converted  into 
2  :  4-dimethyldinicotinic  acid  [Me^ :  (GOOHJ2  =  2  : 4  :'3  :  5]  at  175°  ; 
this  crystallises  in  yellow  needles  containing  2  mols.  H2O.  The  acid 
loses  its  water  of  crystallisation  at  130°  and  melts  at '255°  with  decom- 
position. The  hydrochloride  crystallises  with  I  or  ■!■  mol.  II2O.  The 
plafinochloride,  (C9NH904)2,H2PtCl6,  forms  orange-coloured  plates,  and 
is  decomposed  by  water.  On  oxidation  with  potassium  permanganate, 
2  :  4-dimethyldinicotinic  acid  yields  a  mixture  of  pyridinetetracarb- 
oxylic and  4-methylcarbodinicotinic  acids.  The  tetracarboxylic  acid 
[(C00H)4  =  2:3:4:5]  crystallises  in  prisms  containing  2  or  3  mols. 
H^O.  At  120°  it  begins  to  lose  carbonic  anhydride,  yielding  /^-carbo- 
cinchomeronic  acid.  The  barium  salt,  'C9NH08Ba2  -f-  4H2O,  is  pre- 
cipitated on  adding  barium  chloride  to  a  solution  of  ammonium 
pyridinetetracarboxylate.     The  acid  silver  salt, 

C5NH(COOH)(COOAg)3  -}-  C5NH(COOAg)4  -f  IH2O, 

is  precipitated  on  the  addition  of  silver  nitrate  to  the  acid  in  the 
presence  of  a  small  quantity  of  nitric  acid. 
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Af-Methylcarhodinicotinic  acid  or  2:3:  h-picoLinetricarboxylic  acid, 
[Me  :  (C00H)3  =4:2:3:5],  is  less  soluble  in  water  than  the  tetra- 
carboxjlic  acid.  It  crystallises  with  1  mol.  H2O  in  needles  and  with 
2  mols.  H2O  in  prisms.  When  the  acid  is  heated  at  205°,  it  turns 
yellow  and  slowly  loses  carbonic  anhydride,  forming  a  black  porous 
mass ;  at  258—260°  a  rapid  evolution  of  gas  takes  place,  and  the  mass 
swells  up  to  three  or  four  times  its  original  volume.  The  free  acid 
produces  in  silver,  lead,  copper,  and  mercurous  salts  precipitates  which 
become  crystalline  after  a  time.  In  presence  of  aip.monia,  the  acid  gives 
crystalline  precipitates  with  calcium  and  barium  salts.  In  hot  solu- 
tions, cadmium  sulphate  produces  a  crystalline  precipitate  which  re- 
dissolves  on  cooling.  Ferrous  sulphate  gives  rise  to  a  deep-red 
coloration.  The  constitution  of  the  acid  is  verified  by  the  fact  that 
the  calcium  salt  on  dry  distillation  yields  the  7-picoline  described  by 
Lange  (Abstr.,  1886,  256).  W.  C.  W. 

New  Dimethoxyquinoline.  By  G.  Goldschmiedt  {Monatsh. 
Chem.,  8,  342 — 348). — In  the  course  of  experiments  made  to  ascertain 
the  position  of  the  methoxy-groups  in  papaverine,  the  author  prepared 
a  dimethoxyquinoline  from  the  nitro-compound  of  veratric  acid, 
COOH-C6H3(OMe)2  =  (1:3:4),  by  reducing  this  with  tin  and  hydro- 
chloric acid,  and  directly  condensing  the  stannochloride  of  amido- 
veratric  acid  with  glycerol,  according  to  Skraup's  method. 

The  dimethoxyquinoline  so  obtained  was  an  oil,  the  boiling  point 
of  which  was  not  determined.  The  hydrochloride  obtained  by  dis- 
solving the  base  in  dilute  hydrochloric  acid  forms  large,  white  needles, 
easily  soluble  in  water,  sparingly  in  alcohol.  The  platinochloride  is  a 
bright  yellow,  crystalline  powder.  The  picrate  is  obtained  in  slender, 
yellow  needles,  which  melt  at  257°  with  violent  decomposition.  The 
chromate  consists  of  a  bright  yellow,  crystalline  powder. 

The  position  of  the  nitrogen  to  the  methoxy-groups  in  this  com- 
pound is  not  certain,  since  the  position  of  the  nitro-group  in  the 
nitroveratric  acid  is  not  definitely  known,  but  the  most  probable 
position  is  [OMe  :  OMe  :  NO2  =  2  :  3  :  4].  G.  H.  M. 

Synthesis    of    Hydroxyquinolinecarboxylic    Acid.      By    E. 

LiPPMANN  and  F.  Fleissner  (Monatsh.  Chem.,  8,  311 — 326). — The  pre- 
paration* and  properties  of  this  acid  have  been  previously  described 
(this  vol.,  p.  63)  ;  the  authors,  however,  find  that  a  larger  yield  is 
obtained  when  a  smaller  quantity  of  potassium  hydroxide  is  used 
than  was  previously  recommended.  The  pyridinedicarboxylic  acid 
obtained  by  oxidation  with  alkaline  permanganate  has  now  been 
identified  with  Hoogewerif  and  van  Dorp's  quinolinic  acid,  since  when 
heated  it  loses  carbonic  anhydride,  and  is  converted  into  nicotinic 
acid.  This  acid  must  therefore  be  orthohydroxyquinolinecarb- 
oxyiic  acid.  When  brominated,  the  acid  yields  dibromhydroxy- 
quinoline. 

When  o-hydroxyquinolinecarboxylic  acid  is  treated  with  nascent 
hydrogen  in  acid  solution,  it  yields  tetrahydrohydroxyquinoliyiecarh- 
oxylic  acid.  This  forms  brilliant,  quadratic  crystals,  which  melt  at 
265°  with  decomposition  j  it  is  sparingly  soluble  in  water  and  alcohol, 
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insoluble  in  benzene,  ether,  or  cliloroforni.  The  aqueous  solution 
has  an  acid  reaction,  reduces  silver  nitrate,  and  gives  precipitates 
with  salts  of  the  heavy  metals.  Iron  salts  give  a  characteristic  cherry- 
red  coloration  with  the  acid  solution.  Dilute  nitric  acid  gives  the 
nitrate,  which  forms  brownish-yellow  needles. 

The  sulphate  and  acetate  are  sparingly  soluble  in  water.  The  nitroso- 
compound  forms  a  white  crystalline  precipitate  melting  at  195°,  which 
is  slightly  soluble  in  water  or  dilute  acid,  with  a  cherry-red  coloration. 
When  treated  with  ethyl  iodide  and  alcohol,  the  tetrahydro-acid 
gives  the  hydriodide  of  ethijUrihydrohydroxyquinolinecarboxylic  acid^ 
which  forms  large  white  needles,  easily  soluble  in  hot  water,  more 
sparingly  in  cold.  Bthyltrihydrohydroxyquinolinecarhuxyllc  acid  is 
obtained  in  beautiful  prisms,  when  the  hydriodide  is  decomposed  with 
ammonia;  it  melts  at  220°,  and  is  very  sparingly  soluble  in  all  solvents. 
Measurement  of  the  crystals  gave  a  :  6  :  c  =  1  :  1*510  :  ?. 

Parahydroxyquinolinecarboxylic  acid  is  obtained  when  parahydroxy- 
quinoline,  soda,  and  carbon  tetrachloride  are  mixed  in  alcoholic 
solution,  and  the  whole  boiled  for  2  to  3  hours.  When  purified,  the 
acid  separates  as  a  white,  flocculent  precipitate,  which  melts  at  220°, 
and  gives  a  blood-red  coloration  with  iron  chloride.  The  barium-  salt 
forms  slightly  soluble,  stellate  prisms;  the  copper,  silver,  and  lead  salts 
are  almost  absolutely  insoluble.  The  hydrochloride  obtained  by  dis- 
solving the  acid  in  dilute  hydrochloric  acid  is  easily  soluble  in  hot 
water,  sparingly  in  cold ;  when  dried  over  lime,  it  does  not  lose  hydro- 
chloric acid,  thus  differing  from  the  analogous  ortho-compound.  The 
platinochloride  is  a  dark-yellow,  crystalline  powder.  Attempts  to 
form  a  hydro-ncid  were  unsuccessful.  When  oxidised  with  alkaline 
potassium  permanganate,  the  acid  yields  quinolinic  acid,  so  that  this 
acid  must  also  be  regarded  as  a  parahydroxyquinolinecarboxylic  acid. 

G.  H.  M. 

Tetramethyldiquinolyline  from  Benzidine.  By  C.  Sciiestopal 
(^Ber.,  20,  2506 — 2510).  —  Tetramdhyldiquinolyllne,  C22H2oN'2,  is 
obtained  by  heating  benzidine  (1  mol.)  with  acetone  (4  mols.)  and 
concentrated  hydrochloric  acid  at  180°  for  two  days,  and  subsequently 
precipitating  the  base  with  an  alkali ;  methane  is  formed  during  the 
reaction.  A  second  method  of  preparation  consists  in  saturating  a 
mixture  of  acetone  and  paraldehyde  in  molecular  proportions  with 
hydrogen  chloride,  and  after  some  hours  heating  the  prodnict  with 
benzidine  and  concentrated  hydrochloric  acid  in  a  reflux  apparatus. 
The  base  crystallises  in  nacreous  scales,  melts  at  232°,  and  is  insoluble 
in  water,  sparingly  soluble  in  ether,  and  readily  soluble  in  alcohol. 
The  hydrochloride,  C23H2oN2,2HCl,  crystallises  in  white,  glistening 
needles,  and  is  readily  soluble  in  water,  sparingly  soluble  in  alcohol  ; 
the  sulphate,  C22H2oN"2,H2S04,  crystallises  from  water  in  small,  white 
needles,  and  from  alcohol  in  large,  rhombic  prisms ;  the  dichromate, 
CooHaoNajHsCrgOY,  crystallises  in  small,  orange-yellow  needles,  which 
become  brown  on  exposure  to  light,  and  are  sparingly  soluble  in  water; 
the  platinochloride,  C22H2oN2,H2PtCl6,  crystalUses  in  flat,  reddish-yellow 
needles,  ii.nd  the  pier  ate  is  insoluble  in  water  and  cold  alcohol.  The 
methiodide,  C2iH2oN^2»2MeI,  crystallises  in  yellow  needles,  melts  at  about 
27U°  with  decomposition,  and  is  readily  soluble  in  water  and  alcohol, 
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insoluble  in  ether ;  tbe  ethiodide,  C22H2oN2,2EtI,  crystallises  in  large, 
flat,  straw-coloured  needles,  melts  at  158°  with  decomposition,  and  is 
soluble  in  alcohol  and  water,  insoluble  in  ether ;  the  hydrochloride  of 
the  chloriodide,  C22H2oN'2,2ICl,2HCI,  forms  slender,  flesh-coloured 
needles.  When  the  base  is  heated  with  benzaldehyde  in  the  presence 
of  zinc  chloride  at  180°  for  4  to  5  hours,  a  compound  is  obtained,  which 
crystallises  from  alcohol  in  large,  yellow  needles.  The  constitution 
of    this    tetramethyldiquinolyline    is    probably    represented     by    the 

formula  <  ^^^^  .  ^  >CeH3-CeH3<  -^  .  ^^^  >.  ^    p    ^y 

Pyrazolone-derivatives  from  Ethyl  Benzoylacetate.  By  L. 
Knorr  and  C.  Klotz  {Ber.,  20,  2545 — 2550). — Ethyl  benzoylacetate, 
like  ethyl  acetoacetate,  reacts  with  phenylhydrazine,  and  yields 
diphenylpyrazolone,  and  inasmuch  as  ethyl  succinosuccinate  (Abstr., 
1884,  1380)  and  ethyl  oxalacetate  (this  vol.,  p.  234)  also  form 
pyrazolone-derivatives  under  similar  conditions,  this  reaction  seeujs 
to  be  characteristic  for  ethyl  salts  of  ketonic  acids  of  the  general 
formula  H-UO-CH/COOEt. 

riQ.pxT 

Dijphenylpyrazolone,    NPh<::^^ .  pp,'^,  obtained    by  the   action    of 

phenylhydrazine  on  ethyl  benzoylacetate,  melts  at  137°,  and  is  very 
sparingly  soluble  in  water,  sparingly  soluble  in  ether  and  light  petro- 
leum, readily  soluble  in  alcohol,  chloroform,  benzene,  and  acetic  acid. 
The  liydrockloride,  CioHiaNgOjHCl,  crystallises  in  small,  white  needles, 
and  is  readily  soluble  in  alcohol ;  the  sulphate,  Ci5Hi2N20,il2S04,  melts 
at  237°.  On  treatment  of  its  alkaline  solution  with  sodium  nitrite, 
isonitrosodiphenyJpyrazolone,  C3N2Ph20  !  NOH  is  formed  ;  this  melts  at 
197 — 200°.  Uijphenyl]pyTazolo7ieazohemene,  C3HN2Ph20*N2Ph,  is  ob- 
tained when  diazobenzene  chloride  is  added  to  a  cooled  solution  of 
diphenylpyrazolone  in  acetic  acid ;  it  crystallises  in  matted  needles, 
and  melts  at  170—171°. 

Diphenylpyrazolone,  when  heated  with  an  excess  of  benzaldehyde, 
is  converted  into  henzijlidenediphenylpyrazolone,  C3N2Ph20  \  CHPh, 
which  crystallises  in  slender  needles,  and  melts  at  147° ;  when,  how- 
ever, an  excess  of  diphenylpyrazolone  is  employed,  benzylidene-his-di- 
pke7iylpyrazolu7ie,  CsHNaPlLiO'CHPh'CsHNaPhaO,  is  also  obtained;  this 
forms  colourless  crystals,  melting  at  about  220°.  JB is- di phenyl}) yrazO' 
lone,  C30H22N4O2,  is  formed  by  the  oxidation  of  diphenylpyrazolone 
with  phenylhydrazine  at  the  boiling  point;  it  melts  above  330°. 

On  treatment  with  methyl  alcohol  and  methyl  iodide  at  100°  in  a 
sealed    tube,     diphenylpyrazolone     yields     diphenylmethylpyrazoloney 

NPh<[^Yr  •PPh^-  "^^^^  compound  crystallises  in  white  needles, 
melts  at  150°,  and  is  sparingly  soluble  in  hot  water,  ether,  and  light 
petroleum,  readily  soluble  in  alcohol  and  acetic  acid.  The  hydro- 
chloride^ Ci6Hi4N20,HCl,  crystallises  in  satiny  needles,  and  is  decom- 
posed by  water;  the  ferrocyauide,  (Ci6HuNaO)2,H4Fe(CN)6,  is  a  white, 
crystalline  precipitate ;  the  picrate,  Ci6Hi4N20,C6H2(N02)30H,  melts 
at  170°.  With  bromine,  diphenylmethylpyrazolone  yields  an  additive 
product,  which  on  treatment  with  water  is  converted  into  the  substi- 


1122  ABSTRACTS  OF  CHEMICAL  PAPERS. 

tution  derivative  CieHigNoOBr ;  this  melts  at  110 — 120°,  and  is  soluble 
in  water.  W.  P.  W. 

Weyl's  Reaction  for  Creatinine.  By  J.  Guareschi  (Ghem. 
Centr.,  1887,  580). — Weyl  has  shown  that  a  red  coloration  is  produced 
on  the  addition  of  a  few  drops  of  sodium  nitroprasside  and  soda  to  a 
solution  of  creatinine ;  Salkowsky  has  farther  shown  that  the  addition 
of  acetic  acid  causes  a  bluish-green  coloration.  According  to  the 
author,  this  reaction  is  not  restricted  to  creatinine,  but  is  common 
also  to  substances  allied  to  it,  such  as  thio-  and  methyl-hydantoin,  and 
compounds  derived  from  them.  Thus  if  carbamide  or  thiocarbamide 
is  melted  with  an  amido-acid,  the  product  gives  the  above  reaction. 
It  is  apparently  characteristic  of  compounds  containing  the  glycollyl- 
group  CH/CO,  associated  with  two  nitrogen-atoms.  V.  H.  V. 

Cryptopine  and  its  Salts.  By  E.  Kauder  (Pharm.  J. Trans.  [3],  18, 
250). — To  the  mother-liquor  from  which  codeine,  narceine,  thebaine, 
and  papaverine  have  been  separated  in  the  usual  way,  sodium  hydroxide 
is  added  in  excess,  and  the  resulting  precipitate  is  washed  with  hot 
water,  and  redissolved  by  hydrochloric  acid.  The  solution  on  cooling 
forms  a  gelatinous  mass,  which  changes  in  two  or  three  days  into 
soft  crystals.  These  are  collected,  redissolved  in  hot  water,  the  hot 
solution  filtered  through  charcoal,  and  allowed  to  cool,  when  it  gela- 
tinises and  crystallises.  The  dried  crystals  are  finally  dissolved  in 
hot  alcohol,  from  which  on  cooling  pure  white  crystals  of  cryptopine 
hydrochloride  are  obtained  in  soft  masses,  but  without  any  gelatinous 
character.  From  a  warm  aqueous  solution  of  this  salt,  ammonia  pre- 
cipitates the  alkaloid  in  minute  crystals.  Cryptopine  undergoes  little 
or  no  decomposition  when  treated  with  hydrochloric  acid,  thus  differ- 
ing from  other  opium  alkaloids.  The  normal,  sulphate  of  cryptopine 
does  not  crystallise  ;  the  acid  sulphate  gelatinises  as  the  solution  cools, 
and  the  jelly  shows  but  slight  signs  of  crystallisation  after  remaining 
for  weeks.  Normal  cryptopine  meconate  is  not  soluble  in  cold,  but 
is  slightly  so  in  boiling  water.  The  analytical  results  correspond  with 
the  formula  (C2iH.^N05),C7H407  +  10H,O.  Probably  it  is  in  this 
form  that  cryptopine  exists  in  opium,  all  kinds  of  which  contain 
it  in  varying  amounts.  Its  physiological  effects  have  not  yet  been 
examined.  R.  R. 

Cinchona  Alkaloids.  By  W.  J.  Comstock  and  W.  Koenigs 
{Ber.,  20,  2510  —  2527). —  The  action  of  bromine  on  ciiichine 
in  chloroform  solution  (this  vol.,  p.  282)  gives  rise  to  two 
cinchine  dibromides  in  about  equal  proportions  ;  that  already  de- 
scribed is  now  termed  a-  and  its  isomeride  /^-cinchine  dibromide. 
The  two  compounds  can  readily  be  separated  by  treatment  with  hot, 
dilute  hydrubromic  acid,  since  the  a-dibromide  crystallises  out  in 
concentrically-grouped  needles,  whilst  the  y^-dibromide  remains  in 
solution.  a-Cinchine  dibromide  crystallises  in  monoclinic  forms ; 
a:b:c=  0-95699  :  1  :  0-80861 ;  }3  =  65°  52'  ;  observed  faces,  cx)Pco, 
coP,  "^oo,  and  +P.  /iJI-Cinchine  dibromide  melts  at  133  —  134°,  and 
crystallises  iu  rhombic  forms  ;  a:h  :c  =  0-55524 ;  1 :  12017  ;  observed 
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2P2 
faces,  Poo,  Pco,  OP,  and  +  -^  - .      The  a-dibromide   is  not  converted 

into  the  /3-compound  or  vice  versa  by  prolonged  heating  at  130°,  and 
it  is  somewhat  more  soluble  in  alcohol  and  ether  than  its  isomeride. 
Hot  dilute  nitric  acid  dissolves  the  a-dibromide,  and  the  nitrate  on 
cooling  separates  in  colourless  crystals;  whilst  the  3- derivative, 
when  similarly  treated,  is  obtained  in  a  form  resembling  that  of 
recently  precipitated  silica.  Both  compounds  yield  zincochlorides, 
which  crystallise  in  colourless  needles,  and  melt  almost  simultaneously 
at  about  250°.  The  dibromides  separated  from  the  nitrates  or  zinc 
salts  melt  at  their  original  temperatures,  although  both  are  converted 
into  the  same  dehydrocinchine  on  treatment  with  alcoholic  potash. 

Cinchonine,  on  bromination  in  a  mixture  of  alcohol  and  chloroform 
at  the  ordinary  temperature,  also  yields  two  dibromides,  and  these 
can  be  separated  by  the  method  employed  with  the  «-cinchine-deri- 
vatives.  The  a-dibromide,  the  isomeride  already  described  (lor.  cit.), 
crystallises  with  1  mol.  HjO,  whilst  the  /3-compound  crj&tallised 
under  similar  conditions  is  always  anhydrous.  Both  derivatives 
yield  sparingly  soluble  salts,  which  seem  to  crystallise  differently,  and 
the  hydrobromide  of  the  ^-compound  is  more  readily  soluble  in  hot, 
dilute  hydrobromic  acid. 

Cliinine  dibromide,  C2oH22Br2N"20,  is  obtained  by  the  action  of  bro- 
mine dissolved  in  chloroform  on  a  chloroform  solution  of  chinine. 
The  hydrohromide,  C2oH22Br2N'20,2HBr  -h  2H2O,  is  a  citron-yellow, 
crystalline  mass,  sparingly  soluble  in  cold  water,  alcohol,  and  excess 
of  hydrobromic  acid.  When  the  base  is  heated  with  alcoholic  potash 
for  seven  to  eight  hours,  it  yields  dehydrochinine,  C20H00N2O,  which, 
after  repeated  recrystallisation  of  its  tartrate,  is  obtained  as  a  thick 
oil,  slowly  solidifying  to  a  mass  of  long  needles.  It  crystallises  with 
at  least  3  mols.  HoO,  melts  above  40°,  and  is  almost  insoluble  in 
water,  readily  soluble  in  alcohol,  wood-spirit,  and  ether.  The  solution 
in  sulphuric  acid  has  an  intense  greenish-blue  fluorescence,  and  on  the 
addition  of  chlorine  and  ammonia  becomes  green.  The  hydrobromide 
forms  yellow  crystals,  and  is  readily  soluble  in  water,  less  so  in 
alcohol. 

Hydrochloroquinine,  C20H25CIN2O2,  is  formed  when  quinine  hydro- 
chloride is  treated  with  10  times  its  weight  of  hydrochloric  acid 
saturated  at  —17°,  and  allowed  to  remain  for  a  week  at  the  ordinary 
temperature;  the  base  is  precipitated  by  ammonia  and  purified  by 
conversion  into  its  nitrate,  which  is  then  repeatedly  crystallised  from 
very  dilute  nitric  acid.  It  melts  at  186 — 187°,  and  is  insoluble  in 
water,  but  crystallises  well  from  ether  and  alcohol.  The  nitrate 
forms  colourless  crystals,  is  very  sparingly  soluble  iu  dilute  nitric 
acid,  and  its  aqueous  solution  fluoresces  an  intense  blue,  and  gives 
the  green  coloration  on  treatment  with  chlorine- water  and  ammonia. 
Hydrobromoquinine,  CooHasBrN.Oz,  obtained  by  the  action  of  hydro- 
bromic acid  saturated  at  —  I?'',  on  quinine  dihydrobromide  in  the 
cold,  yields  a  well-crystallised  acid  hydrochloride  and  hydrobromide ; 
the  latter  has  the  composition  C2oH25BrN202,2HBr.  Neither  the  hydro- 
chloro-  nor  the  hydrobromo-qninine  are  soluble  in  aqueous  potash,  but 
on  treatment  for  50  days  at  the  ordinary  temperature  with  10  times 
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its  weight  of  hjdrobromic  acid  saturated  at  —17°,  acid  quinine  hydro - 
bromide  yields  a  componnd,  CooHaTBrgNjOo,  which  dissolves  com- 
pletely in  dilute  aqueous  potash,  and  is  precipitated  from  the  solution 
by  carbonic  anhydride.  It  is  soluble  in  ether,  and  its  solution  in 
sulphuric  acid  shows  no  fluorescence. 

Htjdrochlorocinchonine,  C19H23CIN2O,  obtained  in  a  similar  manner 
from  cinchonine  hydrochloride,  melts  at  212 — 213°.  The  dihydro- 
chloride  crystallises  in  well-formed  prisms.  When  the  base  is  heated 
with  alcoholic  potash  for  10  to  12  hours,  it  loses  chlorine  and 
seems  to  be  converted,  like  the  hydrobromo-derivative,  into  isocin- 
chonine  and  a  small  quantity  of  cinchonine.  Hydrobromocinchonine, 
CigHoaBrNaO,  prepared  similarly  from  cinchonine  dihydrobromide, 
is  identical  with  the  base  obtained  by  Skraup  (Annalen,  201,  324), 
and  when  heated  with  silver  oxide,  yields  as  stated  by  him  silver 
bromide  and  an  organic  base  of  peculiar  odour  recalling  that  of 
acetamide  and  piperidine  ;  this  change,  however,  does  not  occur  in 
the  cold.  The  same  odour  is  produced  when  hydrobromocinchonine 
is  heated  with  dilute  sulphuric  acid  and  lead  dioxide  or  manganese 
dioxide  with  the  addition  of  some  silver  sulphate,  and  the  product 
afterwards  saturated  with  an  alkali  ;  cinchonic  acid  is  also  formed 
during  the  oxidation  with  manganese  dioxide. 

Isocinchonine,  C19H22N2O,  is  formed  when  hydrobromocinchonine 
(1  part)  is  heated  in  a  reflux  apparatus  with  potassium  hydroxide 
(2  paits),  and  alcohol  (30  parts),  until  the  base  is  free  from  bromine. 
At  the  same  time,  cinchonine  is  also  obtained,  and  the  two  bases  are 
separated  by  treatment  with  ether ;  the  small  quantity  of  cinchonine 
is  then  removed  by  converting  the  residue  obtained  from  the  ethereal 
solution  into  the  zincochloride,  and  crystallising  from  aqueous 
zinc  chloride,  in  which  solvent  the  isocinchonine  compound  is  sparingly 
soluble  in  the  cold.  Isocinchonine  melts  at  125 — 127°,  and,  unlike 
cinchonine,  is  extremely  soluble  in  alcohol,  ether,  benzene,  carbon 
bisulphide,  chloroform,  and  ethyl  acetate.  With  acids,  it  yields  for 
the  most  part  soluble  salts,  and  when  carefully  heated  in  small 
quantity  volatilises  without  decomposition.  The  zincochloride, 
Ci9H22N20,2HCl,ZnCl2,  crystallises  in  small,  colourless  needles  and 
melts  at  260—262°. 

Hydrobromocinchine,  CigllQiBrNa,  obtained  by  dissolving  cinchine  in 
10  times  its  weight  of  hydrobromic  acid  saturated  in  a  freezing- 
mixture  of  ice  and  salt,  and  allowing  the  solution  to  remain  for 
two  days,  crystallises  from  ether  in  monoclinic  forms ;  a  :  b  :  c  = 
0-85412  :  1  :  0'82801  ;  ^  =  63°  7'  ;  and  is  isomorphous  with  js-cinchine 
dibromide  (m.  p.  =  113°).  It  melts  between  105°  and  116°,  and  dissolves 
readily  in  alcohol,  ether,  &c.,  but  only  sparingly  in  light  petroleum.  The 
zincochloride  crystallises  well.  Cinchine  does  not  seem  to  form  addi- 
tion compounds  with  2  mols.  of  a  haloid  acid  or  2  mols.  of  bromine. 
/3-Cinchine  dibromide,  for  example,  when  treated  with  bromine  in 
chloroform  solution,  yields  a  perbromide,  which  is  converted  into  the 
unaltered  base  on  the  addition  of  sodium  hydrogen  sulphite  ;  whilst 
cinchine,  w^hen  heated  with  concentrated  hydrobromic  acid  at  100", 
yields  a  base  which  could  not  be  crystallised,  and  which  seems  to 
contain  somewhat  less  bromine  than  hydrobromociuchine. 
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Hydrohromodehjdrocinchonine,  CigHoiBrNoO,  is  prepared  by  allowing 
a  solution  of  dehydrocmchonine  in  concentrated  hydrobromic  acid  to 
remain  for  eight  days.  It  forms  anhydrous  crystals,  and  melts  at 
about  235°.  The  corresponding  dehydrocinchonine  dibromide  could 
not  be  prepared  by  the  action  of  bromine  on  dehydrocinchonine  iu 
chloroform  solution,  but  under  these  conditions  a  crystalline  base 
melting  at  228°  is  obtained,  whose  composition  approximates  to  that 
of  a  monobromodehydrocinchonine,  CigHigBrNsO. 

Pyridine-derivatives  do  not  seem  to  form  halogenated  compounds 
when  treated  with  hydrobromic  acid  saturated  at  — 17°  ;  thus  pyridine 
and  quinoline  are  unaltered  in  the  cold  or  when  heated  at  140°  with 
the  acid  ;  tetrahydroquinoline  is  unaffected  in  the  cold,  and  the  tertiary 
base,  CuHnN",  obtained  by  Fischer  and  Steche  (this  vol.,  pp.  588  and 
976),  which  is  probably  a  partially  hydrogenated  quinoline-derivative, 
and  methyllepidone  are  similarly  unattacked.  From  considerations 
based  on  the  oxidation  of  cinchonine  and  quinine  with  chromic  acid, 
the  authors  regard  it  as  improbable  that  the  quinoline-group  in  the 
molecule  is  hydrogenated,  and  since  these  alkaloids,  together  with 
cinchine  and  dehydrocinchonine,  readily  combine  with  a  molecule  of 
hydrogen  bromide  or  chloride,  it  is  evident  that  the  addition  must 
occur  in  the  complex  CioHieNO,  which  seems  to  have  the  same  con- 
stitution for  both  alkaloids.  W.  P.  W. 

Preparation  of  Aconitine.  By  J.  Williams  (Pharm.  J.  Trans. 
[3],  18,  238 — 240). — The  dried,  coarsely  ground  root  of  Aconitum 
napellus  is  exhausted  with  amyl  alcohol,  the  solution  is  agitated  with 
very  dilute  sulphuric  acid  (1  :  600),  the  alkaloid  is  precipitated 
from  the  acid  by  sodium  carbonate,  and  then  dissolved  either  in 
alcohol  or  in  ether,  and  allowed  to  crystallise.  The  necessary  pre- 
cautions are  detailed  in  the  original.  R.  R. 

Curare.  By  R.  Boehm  (Ghem.  Gentr.,  1887,  520).— Besides  the 
active  principle,  curarine,  contained  in  curare,  the  author  has  found 
a  second  base,  cnrme,  which  has  no  action  on  the  organism.  This  is 
a  white,  microcrystalline  substance,  soluble  in  water,  readily  soluble  in 
alcohol,  chloroform,  and  in  dilute  acids.  The  solutions  give  a  thick, 
white  precipitate  with  metaphosphoric  acid. 

The  separation  of  curarine  is  effected  by  means  of  platinic  chloride  ; 
it  is  a  yellow  substance.  0"35  mgrm.  is  sufficient  to  kill  a  rabbit 
weighing  1  kilo. ;  0'003— 0*005  mgrm.  will  kill  a  frog.       N.  H.  M. 

The  Alkaloids  of  Coca  Leaves.  By  0.  Hesse  (Pharm.  J.  Trans. 
[3],  18,  71). — The  autlior  dissents  from  Stockman's  opinion  that 
amorphous  cocaine  is  a  solution  of  true  cocaine  in  hygrine.  Coca 
leaves  finely  divided,  and  extracted  by  ether,  give  on  agitation  of  the 
ethereal  solution  with  hydrochloric  acid,  a  liquid  which  although  at 
first  non-fluorescent,  after  a  time  becomes  distinctly  fluorescent,  thus 
showing  that  hygrine  is  a  product  of  subsequent  decomposition.  The 
amorphous  bases  easily  separated  from  cocaine,  give  a  platinum  salt 
containing  18'44  per  cent,  platinum  ;  but  these  are  not  homogeneous, 
for  the  author  has  been  able  to  separate  by  fractional  precipitation  a 
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well-defined  base,  which  he  has  called  cocamirie.  This  lias  tlie  same 
composition  as  cocaine,  C17H21NO4 ;  it  dissolves  readily  in  ether, 
alcohol,  or  chloroform,  and  on  evaporation  remains  in  an  amorphous 
condition.  Its  hydrochloride,  Ci7H2iT^04,HCl,  is  amorphous,  neutral, 
and  soluble  in  water  and  alcohol  ;  when  dried  at  120°  it  loses  weight, 
and  eventually  becomes  insoluble  in  cold  water.  R.  R. 

Separation  of  Hygrine  from  Cocaine.  By  W.  C.  Howard 
Pharm.  J.  Trans.  [3 J,  18,  71). — In  a  liquor  containing  cocaine, 
hygrine,  &c.,  neutralised  by  hydrochloric  acid,  platinum  chloride 
produces  a  doubtfully  semi-crystalline  precipitate,  part  of  which  was 
insoluble  in  water  at  80".  The  base  of  the  soluble  part,  the  author 
identified  as  cocaine.  The  insoluble  platinum  salt  was  found  by  two 
experiments  to  contain  platinum,  18*48  per  cent,  and  18'6  per  cent., 
and  when  decomposed  in  the  usual  way,  it  yielded  a  base  that  gave  no 
crystallisable  chloride,  did  not  smell  of  trimethylamine,  had  a  bitter 
taste,  and  was  not  decomposed  by  hot  water;  in  which  characters 
it  differs  from  hygrine  as  described  by  Lossen  (An7ialen,  121, 
374).  Therefore,  either  Lossen's  base  was  impure,  or  the  author's  is 
a  different  one,  a,nd  amorphous  cocaine  may  have  no  existence,  but 
may  be  merely  a  solution  of  cocaine  in  the  base  above  described. 

R.  R. 

Higher  Homologues  of  Cocaine.  By  F.  G.  Novr  (Pharm.  J. 
Trans.  [3],  18,  233 — 234). — These  substances  were  prepared  by 
heating  benzoylecgonine  with  the  homologues  of  methyl  iodide. 

PJthylhenzoylecgonine,  Ci6Hi8EtN04,  forms  white,  silky  crystals  or 
large  monoclinic  prisms,  melts  at  107 — 108",  and  resolidifies  at  90°. 
The  hydrochloride  crystallises  in  colourless  needles  or  prisms ;  the 
platinochloride,  (Ci8H23N04)2,H2PtCle,  forms  yellow,  rhombic  plates  ; 
the  aurochloride  is  obtained  as  a  voluminous,  yellowish-white  pre- 
cipitate. Bromethylbenzoylecgonine,  prepared  from  benzoylecgonine 
and  ethylene  bromide,  C2H4Br'Ci6Hi8N04,  could  only  be  obtained  as  a 
colourless  syrup. 

Propylhenzoylecgoni7ie,  Ci6Hi8Pr]S'04,  crystallises  in  silky  needles  or 
colourless  prisms,  melts  at  78 — 79*5°,  and  resolidifies  at  65°  ;  it  has  a 
very  bitter  taste  and  is  a  powerful  anaesthetic. 

Isohutylbenzoylecgonine,  C4H9*Ct6Hi8N04,  crystallises  in  short,  colour- 
less prisms,  melts  at  61 — 62°,  has  an  intensely  bitter  taste  and  power- 
fully anaesthetic  properties.  The  hydrochlaride  forms  a  hard,  vitreous, 
yellow  mass.  A.  J.  G. 

Absorption  of  Light  by  Oxyhsemoglobin.  By  F.  KriIger 
(Zeit.  Biol.,  24,  47 — QQ). — The  results  of  the  present  investigation 
corroborate  Kupffer's  statement  that  the  absorption  coefficient  of 
oxy haemoglobin  increases  each  time  the  oxy haemoglobin  is  recrystal- 
lised. 

In  determining  the  absolute  amount  of  haemoglobin  in  blood  by 
means  of  the  spectrophotometer,  it  is  best  only  to  recrystallise  once,  as 
each  recrystallisation  increases  the  error  of  observation. 

The   use   of  dilute   ammonia   in   the   preparation   of   haemoglobin 
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crysfals  as  recommended  by  Schmidt  increases  their  solubility  in 
water.  J.  P.  L, 

Action  of  Reducing  Agents  on  Hsematin  and  Occurrence  of 
the  Products  of  Reduction  in  Pathological  Urine.    By  C.  Le 

KoBEL  (Chem.  Centr.,  1887,  538). — When  hsematin  is  reduced  in  acid 
or  alkaline  solution,  iron  is  eliminated  and  hcematoporphyrin  is  formed. 
Afterwards  hcematoporphyrouJin  (differing  from  haeraatoporphyrin  in 
solubility  but  nearly  identical  in  its  spectrof^opic  properties)  is 
formed.  The  hfematoporpbyroidin  is  then  transformed  into  Mac- 
Munn's  urohaematin,  to  which  the  author  gives  the  name  isohcemato- 
porphyrin  and  lastly  urohilino'idin  is  formed.  This  resembles  urobilin 
in  some  of  its  properties ;  it  can  readily  be  converted  into  isohae- 
matoporphyrin  and  hexahydroh^emato  porphyrin.  Maly's  hydro- 
bilirubin  is  not  identical  with  JafTe's  urobilin.  There  is  no  connection 
between  the  colouring  matter  of  blood  and  Jaffe's  urobilin.  In  some 
pathological  conditions,  in  which  it  may  be  assumed  the  colouring 
matter  of  blood  has  decomposed,  the  above  products  of  reduction 
occur  in  urine.  N.  H.  M. 

Hemialbumose.  By  Axenfeld  (Arch.  Pharm.  [3],  25,  696 — 
697). —  Pyrogallol  is  a  better  precipitant  for  this  albuminoid  than 
either  ammonium  sulphate,  or  nitric  or  picric  acids,  as  more  dilute 
solutions  can  be  employed.  Its  sensibility  is  10  times  that  of  nitric 
acid.  The  author  has  detected  hemialbumose  in  meal,  bread, 
leguminous  seeds,  milk,  and  cheese.  The  usual  method  of  detection 
consists  in  the  precipitation  of  hemialbumose  at  the  ordinary  tempera- 
ture by  nitric  acid,  and  solution  of  this  precipitate  on  wanning,  but 
the  pyrogallol  test  succeeds  where  this  test  fails.  In  milk  after 
precipitating  the  casein  by  acetic  acid,  and  the  albumin  and  para- 
globulin  by  magnesium  sulphate,  0'13  per  cent,  of  hemialbumose  was 
found  in  cow's  milk  and  0*29  per  cent,  in  human  milk.  All  animal 
tissues  excepting  nerve  and  muscle  substance  contain  hemialbumose. 

J.  T. 
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Glycogen.  By  A.  Cramer  (Zeit.  Biol,  24,  67— 104).— The  potash 
process  for  estimating  glycogen  recommended  by  Kiilz,  has  enabled 
the  author  to  make  an  exhaustive  study  of  the  occurrence  and  relative 
distribution  of  glycogen  in  various  tissues  and  organs.  The  following 
are  some  of  the  chief  conclusions  arrived  at  : — 

From  the  result  of  many  determinations,  the  process  leaves  little  to 
be  desired  from  the  point  of  accuracy. 

The  glycogen  in  the  muscular  structure  of  both  halves  of  the  body 
is  found,  as  would  be  supposed  from  theoretical  consideraticms,  to  be 
equal.  In  the  liver,  the  glycogen  is  equally  distributed  throughout : 
for  the  estimation  of  the  glycogen  therefore  it  is  only  necessary  to 
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use  a  small  portion.  In  the  muscles  of  the  heart,  glycogen  is  nn- 
eqnallj  dislribated,  therefore  the  whole  organ  must  be  taken  for  the 
determination. 

Different  groups  of  muscles  vary  in  the  amount  of  glycogen  they 
contain,  but  symmetrical  or  corresponding  muscles  contain  the  same 
amount. 

Absolutely  pure  glycogen  can  be  obtained  from  the  skin  of  the 
human  foetus  or  the  cartilage  of  the  foetus  of  an  animal. 

In  the  estimation  of  the  total  amount  of  glycogen  in  the  body,  it  is 
only  necessary,  as  Bohn  and  Hoffmann  have  already  pointed  out,  to 
take  into  consideration  the  glycogen  in  the  muscular  mass  and  liver, 
for  the  amount  existing  in  other  organs  is  not  of  sufficient  import- 
ance. 

Lastly,  the  optical  method  proposed  by  Kulz  is  not  so  accurate  as 
the  method  of  weighing.  J.  P.  L. 

Chemical  Studies  on  the  Torpedo.  By  T.  Wayl  (Zeit  phydol 
Chem.,  11,  525 — 528). — From  the  electrical  organ  of  the  torpedo,  a 
substance,  torpedo-tnucin,  can  be  separated  in  the  following  way  : — The 
organ  is  first  extracted  with  cold,  then  with  hot  alcohol  and  ether  :  the 
residue  is  then  cut  into  small  pieces  and  extracted  with  dilute  sodium 
hydroxide  (O'l  per  cent.).  A  solution  is  obtained  of  a  faint-yellow 
colour,  which  is  filtered  and  diluted  with  distilled  water.  On  adding 
very  ailute  acetic  acid  to  this,  a  white,  flocculent  precipitate  is 
obtained  ;  this  is  washed  by  decantation,  redissolved  in  sodium 
and  hydroxide,  reprecipitated  by  acetic  acid.  After  this  process  has 
been  repeated  five  times,  the  precipitate  is  washed  with  alcohol,  and 
dried,  first  in  a  vacuum  over  sulphuric  acid,  and  then  at  110°.  An 
elementary  analysis  gave  the  following  results  : — 

I.  Containing  ash  :  II.  Free  from  ash. 


c. 

H. 

N. 

0. 

S. 

Ash. 

I.  51.60 

7-09 

13-00 

25-46 

1-02 

1-83 

II.  52-50 

7-2 

13-20 

26-07 

1-03 



The  ash  contained  lime,  magnesia,  and  phosphoric  acid.  This  sub- 
stance has  the  following  properties  :  it  is  completely  soluble  in  alkalis 
and  is  precipitable  from  such  solutions  by  acetic  acid  ;  neutralisation 
with  hydrochloric  acid  produces  a  precipitate  soluble  in  excess  of  acid 
or  alkali ;  it  is  precipitated  from  its  solution  in  dilute  hydrochloric 
acid  by  saturation  with  sodium  chloride ;  when  heated  with  sulphuric 
or  hydrochloric  acid,  it  yields  no  substance  which  reduces  copper 
sulphate  ;  the  solution  in  dilute  sodium  hydroxide  is  coloured  red  by 
a  drop  of  copper  sulphate  solution ;  but  on  boiling  no  reduction 
occurs.  A  mucin  with  similar  properties  is  also  obtained  from  the 
fresh  organ  after  its  extraction  with  alcohol  and  ether.  Gelatin 
was  obtained  also  from  the  organ,  best  from  the  residue  left  after 
extraction  with  sodium  hydroxide.  The  fresh  organ  yields  a  very 
small  quantity  of  a  globulin  which  can  be  extracted  by  a  solution  of 
sodium  chloiide  or  ammonium  chloride.  This  is  coagulated  by  heat 
at  55—60°  C. 
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Abundant  prote'id  can  however  be  obtained  after  tbe  exposure  of 
the  organ  to  the  air  for  some  time ;  an  acid  reaction  is  also  developed 
simultaneously.  Probably  the  mucin  yields  a  prote'id  as  a  decomposi- 
tion product.  W.  D.  H. 

Nitrogenous  Contents  of  the  Digestive  J!  Juices.  By  Ellen- 
BKRGER  and  HoFMEiSTER  (Zeit.  physiol.  Chem.,  11,  497 — 500). — This 
investigation  was  carried  out  in  the  same  way  as  Goldschmidt's  (this 
vol.,  p.  743),  except  that  the  food  given  was  in^  all  cases  free  from 
nitrogen. 

Three  animals — one  pig  and  two  horses — were  fed  for  some  days 
on  a  diet  poor  in  nitrogen,  then  for  24  to  36  hoars  on  water  only,  and 
finally  for  three  days  in  the  case  of  the  horses,  and  36  hours  in  the 
case  of  the  pig,  on  a  diet  consisting  of  starch  and  cellulose,  free  from 
nitrogen. 

The  animals  were  killed,  and  the  stomach  and  small  intestines 
were  found  to  be  free  from  food  containing  nitrogen  ;  the  colon  and 
rectum,  and  in  one  horse  the  csecum,  also  contained  remains  of  the 
first  diet.  The  following  table  gives  the  results  of  the  analysis  of  the 
digestive  juices  in  various  parts  of  the  alimentary  canal:  — 

Amount  of  Prote'id  in 


Pig 

Horse  1    . 
Horse  2   . 

r 
Stomach. 

.      1-4    gr. 

.    13-3     „ 

.      G-14  „ 

Small  intestine.          Caecum. 
16-32  gr.           1-551  gr. 
10-08   „          17-3       „ 
43-5     „          17-97     „ 

Percentage  of  Nitrogen  in 

Colon. 
4-6    gr. 
49-79  „ 

Pig 

Horse  1    . 

Horse  2   . 

r  ■ 
Stomach. 

.      0-3    gr. 

.      1-4      „ 

.      1-17    „ 

Small  intestine. 
4-80  gr. 
0-28  „ 
1-00  „ 

Caecum. 
0-47  gr. 
0-17   „ 
0-19  „ 

Colon. 
0-50  gr. 
0-25  „ 

The  large  quantity  of  nitrogen  in  the  small  intestine  of  horse  2 
was  due  to  an  excessive  amount  of  mucous  and  epithelial  debris  ;  and 
the  high  percentage  of  nitrogen  in  the  stomach  of  the  horse  compared 
with  that  of  the  pig,  was  due  to  the  fact  that  the  horses  were  killed  a 
long  time  after  a  meal,  so  that  the  saliva  had  been  absorbed,  and  only 
the  ffastric  iaice,  which  is  rich  in  nitrogen,  was  present. 

W.  D.  H. 

Relation  of  Proteids  to  Digestive  Ferments.  By  A.  Stutzer 
(Zeit.  physiol.  Chem.,  11,  529 — 536). — Previous  researches  having 
shown  that  the  results  of  the  natural  and  artificial  digestion  of 
proteids  agree  closely  (this  vol.,  p.  167),  the  present  further  investi- 
gations were  undertaken  as  a  preliminary  to  extending  the  process  to 
the  investigation  of  the  digestion  of  carbohydrates  and  of  mixtures 
of  prote'id  and  carbohydrate  material.  These  investigations  were 
necessary,  as  the  percentage  of  acid  used  (1  per  cent.  HCl)  in  the 
previous  experiments  is  too  high  for  experiments  in  which  the  diges- 
tion of  carbohydrates  is  expected  to  take  place.     Meat  freed  from  fat, 

VOL.  LIT.  4  g 
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two  kinds  of  hay,  and  cake  made  from  the  seeds  of  AracJiis  Jnjpogcea 
were  the  forms  of  food  employed.  A  given  weight  (1  or  2  grams) 
was  subjected  to  the  action  of  different  amounts  of  pepsin  solution 
containing  0'2  per  cent.  HCl  for  12  hours  at  the  temperature  of 
87—40°. 

It  was  found  by  estimating  the  undigested  nitrogen  that  the 
optimum  of  pepsin  digestion  under  these  circum.stances  w^as  obtained 
when  the  nitrogen  in  the  food  was — 

5  per  cent.,  by  100  c.c.  of  pepsin  solution, 
5-10         „  „    200 

over  10         ,,  „    400  „  „ 

to  every  gram  of  the  food. 

On  comparing  the  amount  of  nitrogen  in  the  undigested  residue 
with  that  left  when  1  per  cent.  HCl  was  employed,  it  was  found  to  be 
somewhat  less  in  the  latter  case,  as  is  shown  by  the  following 
table  : — 

Nitrogen  left  in  the  undigested  residue — 

When  1  p.  c.  HCl  was  used.  "When  0*2  p.  c.  HCl  was  used. 

Flesh 0-375  p.  c.  0-375  p.  c. 

Hayl    ....      0-339     „  0*390     „ 

Hay  2    ....      0-282     „  0*340     „ 

The  next  point  investigated  was  how  much  nitrogen  remains  undi- 
gested on  treating  the  fodder  successively  with  an  acid  pepsin 
solution  and  an  alkaline  pancreatic  liquid,  first  when  the  pepsin  solu- 
tion has  an  acidity  of  0"2  per  cent.  HCl,  and  secondly  when  it  has  an 
acidity  of  1  per  cent.  HCl.  It  was  found  that  the  difference  was  so 
small  as  to  be  inappreciable. 

The  last  question  related  to  the  comparative  activity  of  the  pan- 
creatic ferment  when  the  solution  is  neutral  and  feebly  alkaline 
(containing  0-25  per  cent,  of  sodium  carbonate),  and  in  all  cases  it 
was  found  that  the  alkaline  fluid  was  the  more  active. 

W.  D.  H. 

Comparative  Absorption  of  Fish  and  Meat  in  the  Alimen- 
tary Canal.  By  W.  0.  Atwater  (Zeit.  Biol,  24,  16— 28).— During 
an  inquiry  into  the  chemical  composition  of  fish-flesh  undertaken  on 
behalf  of  the  United  States  Fishery  Commission,  the  author  investi- 
gated the  comparative  nutritive  value  of  fish  and  meat  as  nitrogenous 
food,  by  a  series  of  feeding  experiments  in  which  a  careful  determin- 
ation of  the  nitrogen  intake  and  output  was  made. 

Weight  for  weight  in  dry  matter,  fish  is  equivalent  to  lean  or  fat- 
free  meat  as  a  source  of  nitrogenous  food. 

In  the  opinion  of  the  author  tfie  importance  of  fish  as  a  food  for  the 
mass  cannot  be  too  strongly  emphasised.  J.  P.  L. 

Digestion  of  Fibrin  by  Trypsin.  A.  Herrmann  (Zeit.  physiol 
Chem.,  11,  508— 524).— Hasebroek  (this  vol.,  p.  609)  has  shown  that 
the  first  products  of  the  tryptic,  like  those  of  the  peptic  digestion  of 
fresh  fibrin,  are  two  proteids  which  coagulate  at  52 — 54°  and  72 — 75° 
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respectively.  Otto  (Abstr.,  1884^,  1056)  has  also  shown  that  the  latter 
is  identical  with  paraglobulin.  The  present  research  is  a  further 
investigation  of  the  same  subject,  as  it  seems  remarkable  that  whilst 
fibrin  is  undoubtedly  formed  from  fibrinogen,  it  should  yield  para- 
globulin on  digestion.  Fibrin  was  well  washed  with  water,  and 
subjected  to  artificial  pancreatic  digestion  at  the  body  temperature  for 
24  hours,  or  in  some  cases  for  a  longer  time  at  the  atmospheric  tem- 
perature. After  this  time,  a  small  portion  only  )vas  left  undissolved. 
Putrefaction  was  prevented  in  these  experiments  by  the  addition  of 
thymol,  or  of  ether  sufiicient  to  give  the  whole  mixture  a  strong 
ethereal  odour.  The  fluid  product  of  digestion  was  saturated  with 
magnesium  sulphate ;  this  produced  an  abundant  precipitate,  which 
was  collected  and  dissolved  by  adding  water ;  the  solution  so  formed 
was  a  clear,  slightly  yellow  liquid,  and  from  it,  by  fractional  heat 
coagulation,  two  proteids,  one  coagulating  at  54 — 55°,  and  another  at 
75°,  were  obtained.  There  was  also  a  slight  opalescence  at  61°,  prob- 
ably produced  by  a  small  amount  of  heteroalbumose  ;  the  presence  of 
albumoses  was  also  detected  by  the  biuret  reaction  after  the  separa- 
tion of  the  proteids  coagulable  by  heat.  Both  proteids  were  also 
shown  to  belong  to  this  class  of  globulins  by  the  fact  that  they  were 
precipitated  by  dialysing  the  salts  out  from  their  solutions.  By 
extracting  fibrin  with  a  5  per  cent,  salt  solution,  a  proteid  coagulating 
at  75°  and  having  the  other  properties  of  paraglobulin  is  obtained. 
The  other  globulin,  that  which  coagulates  at  55°,  is,  however,  un- 
doubtedly a  product  of  ferment  action ;  it  is  always  the  more  abun- 
dant of  the  two,  and  the  more  thoroughly  that  fibrin  is  washed  free 
from  paraglobulin  by  salt  solution  previous  to  digestion,  the  less  is  the 
amount  of  paraglobulin  in  the  product  of  digestion.  The  question 
whether  this  globulin  coagulating  at  55°  is  identical  with  either  of  the 
two  proteids,  fibrinogen  or  myosin,  which  coagulate  at  the  same  tem- 
perature, was  not  fully  investigated.  Its  specific  rotation  was 
estimated  as  [a]D  =  36'39° ;  whilst  that  of  fibrinogen  prepared  by 
Hammarsten's  method  was  [a]©  =  43°.  Too  much  weight  must  not 
be  attached  to  these  numbers,  as  the  opalescent  character  of  fibrinogen 
solutions  renders  polarimetric  observations  difficult. 

Attempts  to  cause  coagulation  of  the  proteid  by  the  action  of  fibrin 
ferment  led  to  negative  results. 

Boiled  fibrin  does  not  yield  this  product  on  digestion  ;  neither  does 
serum-albumin,  casein,  nor  phytovitelUn.  W.  D.  H. 

Fermentation  of  Cellulose.  By  H.  Tappeiner  (Zeit.  Biol,  24, 
105 — 119). — From  exact  quantitative  experiments  on  the  digestion 
of  cellulose  by  the  organised  ferment  contained  in  paunch  contents,  it 
is  found  that  a  small  quantity  of  the  carbon  of  the  cellulose  decom- 
posed is  not  accounted  for  by  the  products  hitherto  mentioned.  At 
present,  the  author  has  not  detected  the  product  or  products  formed 
by  this  residual  carbon. 

Asparagine  when  added  to  Naegali's  cultivating  fluid,  which  was 
used  in  some  of  the  fermentation  experiments,  acts  somewhat  curiously. 
When  present  in  small  quantity  (06  per  cent.),  it  does  not  undergo 
any  decomposition  itself  or  influence  the  decomposition  of  the  cellu- 

4  g  2 
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lose.  When  present  in  somewliafc  larger  proportion  (1-8  per  cent.), 
part  of  the  asparagine  undergoes  decomposition  with  the  cellulose. 
If  the  percentage  of  asparagine  is  as  much  as  3'5  per  cent.,  it  readily 
undergoes  decomposition  with  formntion  of  carbonic  anhydride, 
nitrogen,  volatile  fatty  acids,  and  succinic  acid,  but,  in  this  instance, 
the  cellulose  undergoes  no  decomposition. 

A  similar  peculiarity  is  observed  in  the  case  of  ammonium  acetate. 
1  per  cent,  of  ammoniam  acetate  in  Naegali's  solution  undergoes 
no  decomposition  when  the  solution  is  infected  with  a  small  quantity 
of  paunch  contents  in  the  absence  of  cellulose,  but,  in  the  presence  of 
cellulose,  rapid  decomposition  of  the  acetate  takes  place  without  any 
action  whatever  on  the  cellulose.  J.  P.  L. 

Aromatic  Products  of  Putrefaction  in  Human  Sweat.      By 

A  Kast  (Zeit.  physiol.  Chem.,  11,  501— 507),— The  analysis  of  the 
sweat  is  important  because  of  the  correlative  functions  of  the  skin 
and  kidneys.  The  occurrence  of  indigo  compounds  in  cases  of  chro- 
midrosis  has  already  been  noted  (Bizio,  H.  B.  Hofmann),  and  Buisine 
(Gompt.  rend.,  103,  66),  has  shown  that  phenolsulphonic  acid  exists 
in  the  sweat  of  the  sheep.  In  the  present  research,  by  the  use  of  hot 
air-baths,  large  quantities  of  sweat  were  collected ;  about  18  to  20 
litres  in  all.  Excess  of  absolute  alcohol  was  added,  and  sodium 
carbonate  until  it  was  faintly  alkaline ;  it  was  then  evaporated  to  a 
small  volume  on  the  water-bath.  The  relation  of  sulphuric  acid  (A) 
combined  as  sulphate  to  that  combined  as  ethereal  hydrogen  sulphates 
(B)  was  then  estimated  with  the  following  results : — 
In  200  c.c.  of  the  concentrated  sweat  (=  10 — 12  litres  of  sweat), 

A  =  0-2422,  B  =  0-022 ;  ?  =  ^2:^'      ^"^  *^®  "^^"®  ^^  *^®  ^^^'^ 

individuals  collected  at  the  same  time,  in  200  c.c.  of  unconcentrated 

T?  1 

urine  A  =  0*718,  B  =  0'448;  -^  =  .  Byadrainistering  10  grains 

of  salol  in  three   days  to  the  same  individuals,  the  quantity  of  the 

ethereal  hydrogen  sulphates  in  the  urine  was  much  increased;  —  = 

1'889         .        .  A  1 

— ~^,  whilst  in  the  sweat,     -  =- :   in   other  words   the   sweat, 

1  B        9504 

unlike   the   urine,    remains    fairly  constant   in    composition.      With 

a*egard    to    the    other   salts,   the   following   relation    was   found   to 

exist : — 

Chlorides.       Phosphates.         Sulphates. 

Sweat    1       :       0-0015       :       0-009 

Urine     1       :       0-132         :       0-397 

Favre  (Gompt.  rend.,  35,  721)  gives  the  following  relations  ; — 

Chlorides.        Phosphates.         Sulphates. 

Sweat     1       :       traces        :       0-043 

Urine      1        :       0*0959       :       0-38 

By    the    distillation   of   sweat,    phenol   was    easily   obtained,    and 
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recognised  by  Millon's  reagent.  Another  portion  of  sweat  was 
acidified  with  hydrochloric  acid,  shaken  with  ether,  the  ethereal 
extract  evaporated  to  dryness,  and  the  residue  taken  up  with  water  ; 
this  solution  showed  the  presence  of  aromatic  oxy-acids  by  the  red 
colour  produced  by  Millon's  reagent.  Indoxylsulphuric  acid  was 
sought  for  by  Jaffe's  test,  with  negative  results  ;  the  same  test  gave, 
however,  a  red  colour,  showing  the  presence  of  scatoxyl.  It  is 
suggested  that  the  blue  colour  of  the  sweat  in  c^iromidrosis  is  due  to 
bacteria.  W.   D.  H. 

Relation  of  Tyrosine  to  Hippuric  Acid.     By  K.  Baas  {Zeit. 

physiol.  Cheni.,  11,  485 — 491). — Many  aromatic  compounds  which 
occur  in  the  urine  have  been  shown  to  be  decomposition  products  of 
tyrosine  formed  in  the  alimentary  canal.  The  question  as  to  whether 
hippuric  acid  is  derived  from  tyrosine  also,  has  been  investigated  by 
Salkowski,  Schotten,  and  Baumann,  but  the  results  obtained  have 
been  somewhat  contradictory.  The  present  research  was  carried  out 
in  human  beings,  and  consisted  in  comparing  the  normal  urine  with 
that  secreted  during  the  administration  of  tyrosine.  The  hippuric 
acid  was  estimated  by  Schmiedeberg  and  Bunge's  method  ;  and  the 
amount  of  sulphates  and  ethereal  hydrogen  sulphates  by  Baumann's 
method.  The  experiments  show  that  giving  tyrosine  did  not  alter 
the  amount  of  hippuric  acid  in  the  urine,  and  therefore  that  the 
normal  formation  of  that  acid  does  not  result  from  the  tyrosine  in  the 
intestine.  The  conclusion  is  also  drawn  that  tyrosine  does  not  always 
undergo  putrefactive  decomposition  in  the  alimentary  canal,  but  thai 
in  spite  of  the  presence  of  bacteria,  it  may  be  wholly  absoi'bed  as  such. 

W.  D.  H. 
Urinary  Pigments.  By  L.  v.  Udranszky  (Zeit.  physiol.  Ghem., 
11,  537 — 560). — On  looking  over  the  literature  of  the  subject  of 
urinary  pigments,  which  extends  from  the  beginning  of  the  present 
century,  it  is  found  that  the  following  conclusions  can  be  drawn  from 
the  work  at  present  done  on  the  subject : — (1.)  By  the  action  of 
oxidising  agents,  indigo-blue  and  other  indigo  compounds,  for 
example,  indirubin,  can  be  obtained  from  normal  urine.  (2.)  In 
most  cases  urobilin,  which  is  identical  with  hydrobilirubin,  is  also 
present.  (3.)  In  addition  to  the  foregoing,  pigments  are  obtained  by 
boiling  the  urine  with  mineral  acids,  and  are  probably  derived  from 
the  splitting  up  of  certain  chromogens  in  the  urine  by  these  strong 
reagents :  to  one  of  these,  the  name  uromelamin  is  given.  It  is  to 
the  investigation  of  this  third  class  of  pigments  that  the  present 
research  is  mainly  directed.  A  litre  of  normal  urine  was  heated  for 
a  quarter  of  an  hour  with  5  per  cent,  hydrochloric  acid,  and  extracted 
with  amyl  alcohol ;  on  evaporating  the  alcoholic  extract,  a  brownish- 
black,  amorphous  residue  was  obtained  weighing  0*68  gram.  This  is 
the  ordinarily  received  method  of  obtaining  this  pigment.  The 
experiment  was  repeated,  using  distilled  water  instead  of  urine, 
and  a  residue  weighing  0"51  gram  was  obtained,  having  the  same 
characters,  including  spectroscopic  appearances.  The  prolonged 
action  of  hydrochloric  acid  in  the  cold  has  the  same  action  on  amyl 
alcohol.     What  this  resinous  substance  is  was  not  further  investigated  ; 
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it  was  found,  however,  that  the  alcohol  after  distillation  still  possessed 
the  same  action  on  polarised  light  as  previous  to  the  separation  of  the 
pigment  from  it.  This  admixture  of  the  resinous  substance  from  the 
reagents  used  with  the  urinary  pigment  could  not  be  prevented  by 
attempting  to  wash  the  acid  away  from  the  alcohol  by  the  use  of 
water  ;  it  was  not  found  possible  to  remove  the  acid  in  this  way.  By 
neutralising  the  mixture  with  chalk,  however,  the  author  considers  he 
has  been  able  to  obviate  this  source  of  error.  On  account,  however,  of 
the  unsatisfactory  nature  of  amyl  alcohol  as  a  reagent,  a  method  was 
sought  for  in  which  it  was  not  necessary  to  employ  it.  The  method 
ultimately  adopted  was  as  follows  : — Normal  urine  was  evaporated  to 
about  one-sixth  of  its  original  bulk  at  60° ;  10  per  cent,  hydrochloric 
acid  was  then  added,  and  after  48  hours  the  crystals  of  uric  acid  thus 
formed  were  filtered  off.  The  filtrate  was  boiled  for  18  hours,  at  the 
end  of  which  time  the  remains  of  the  uric  acid  with  an  abundance  of 
pigment  were  precipitated;  the  filtrate  had  an  orange-red  colour;  to  this, 
chalk  and  sodium  phosphate  were  added  ;  the  bulky  precipitate  which 
was  formed  carried  down  with  it  the  remains  of  pigment.  The  precipi- 
tate obtained  from  the  urine  by  boiling  was  washed  with  cold  water,  hot 
water,  alcohol,  and  ether,  dissolved  in  dilute  sodium  hydroxide  solu- 
tion, and  precipitated  by  sulphuric  acid.  This  was  repeated  three 
times,  and  the  final  product  was  a  bright,  brownish- black  substance, 
occurring  in  plates,  but  easily  powdered.  It  was  insoluble  in  cold 
water,  dilute  alcohol,  ether,  and  chloroform,  sparingly  soluble  in  warm 
water,  absolute  alcohol,  light  petroleum,  and  concentrated  sulphuric 
and  hydrochloric  acids.  It  was  easily  soluble  in  amyl  alcohol,  con- 
centrated ammonia,  but  especially  in  solutions  of  potassium  or  sodium 
hydroxide.  It  can  be  heated  to  115°  without  decomposition;  with 
soda-lime  it  yields  ammonia ;  on  dry  distillation,  it  gives  a  smell  of 
formic  acid,  and  after  complete  combustion  leaves  a  minimal  amount 
of  ash  which  contains  no  iron.  The  average  quantity  in  which  it 
occurs  in  urine  is  0*03  per  cent.  By  the  action  of  potash,  it  yields 
ammonia,  formic  acid,  acetic  acid,  butyric  acid,  palmitic  acid  (?), 
catechol,  protoca,techuic  acid,  and  the  residue  is  free  from  nitrogen, 
and  has  the  following  percentage  composition : — Carbon,  62"26 ; 
hydrogen,  3'9 ;  and  oxygen,  33'84.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Nitrifying  Microbes.    By  M.  Miles  (Bied.  Centr.,  1887,  514—515).  1 

— Miles  confirms  Warington's  observation  as  to  the  length  of  time  ; 

which  elapses  between  the  infection  of  the  liquid  and  the  commencement  ] 

of  the  nitrifying  process,  and  he  finds  that  this  period  of  quiescence  may  \ 

be  cut  short  by  introducing  a  minute  quantity  of  another  and  earlier  , 

culture.     When  calcium  carbonate  was  absent,  the  microbes  increased  i 

rapidly,  but  nitrification  seldom  occurred,  and  microbes  which   had  ' 

been  cultivated  for  some  generations  in  liquid  not  containing  calcium  , 
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carbonate,  caused  nitrification  in  dilute  urine  to  which  calcium 
carbonate  had  been  added.  It  appears  that  those  microbes  which 
increase  rapidly  without  nitrification  are  of  peculiar  aerobic  forms, 
but  if  they  cause  rapid  nitrification,  then  they  belong  to  the  anaerobic 
class.  Solutions  were  tested  for  nitrous  acid,  but  it  was  seldom 
found;  when  found  it  was  in  those  solutions  which  gave  no  reaction 
for  nitric  acid,  and  in  which  micrococci  appeared  together  with  the 
true  nitrifying  microbe.  E.  W.  P. 

Culture  of  Anaerobic  Bacteria.  Morphology  of  Butyric 
Fermentation.  By  M.  Geuber  (Ghem.  Gentr.,  1887,  535).— Gela- 
tin, contained  in  a  glass  tube  about  2  cm.  wide,  fused  together  at 
one  end  and  drawn  out  to  a  neck  5  to  6  cm.  long,  and  3  to  4  cm,  wide, 
is  inoculated,  the  tube  placed  in  water  at  30 — 35°,  exhausted  and 
sealed.  The  fused  gelatin  is  spread  over  the  surface  of  the  tube  by 
rotation.  In  using  this  method,  the  author  found  that  the  three  bacteria 
known  by  the  joint  name  of  Glostridium  hutyricum  (Bac.  amylobader) ^ 
are  capable  of  producing  butyric  acid  and  butyl  alcohol  from  carbo- 
hydrates. N.  H.  M. 

Distribution  of  the  Nitric  Ferment  and  its  Function  in  the 
Disintegration  of  Rocks.  By  A.  Muntz  (Ann.  Ghim.  Phys.  [6],  11, 
136 — 144). — The  bare  surfaces  of  calcareous,  felspathic,  micaceous, 
schistose,  and  other  rocks  at  the  summits  of  mountains  in  the 
Pyrenees,  Alps,  and  Vosges,  yielded  large  numbers  of  the  nitric 
ferment,  which  penetrates  to  a  considerable  depth  in  the  cracks  in 
the  rocks,  and  is  especially  abundant  on  surfaces  which  show  the 
greatest  disintegration.  This  organism  is  not  killed  by  the  lowest 
temperatures  of  the  Alps. 

The  rocks  concerned,  especially  those  above  the  limits  of  vegetation, 
contain  small  quantities  of  carbon,  which  make  the  rock  blacken 
when  heated.  This  carbon  is  derived  from  air  and  rain.  The  author 
has  previously  proved  that  alcohol  vapour  exists  in  small  quantities 
in  the  atmosphere.  Direct  experiments  show  that  the  nitrifying 
organisms  will  exist  and  produce  nitrates  with  no  other  sustenance 
than  the  mineral  constituents  of  the  rock  on  which  they  are  placed 
and  small  quantities  of  alcohol  vapour  and  ammonia  suspended  in  a 
moist  atmosphere.  Some  carbon  is  also  found  to  have  been  deposited 
in  or  upon  the  rock  on  which  the  organisms  are  living.  There  is 
every  reason  to  believe  that  these  nitrifying  organisms  play  an  im- 
portant part  in  the  superficial  disintegration  of  rocks  even  at  the 
highest  levels.  C.  H.  B. 

Methane  Fermentation  of  Acetic  Acid.  By  F.  Hoppe-Seyler 
(Zeit.  physiol.  Ghern.,  11,  561 — 568). — Calcium  acetate  was  dissolved 
in  water,  and  river  mud  added  to  the  solution  in  a  flask.  The  mix- 
ture was  allowed  to  stand  at  the  atmospheric  temperature  for  seven 
months,  during  which  time  the  gas  which  was  evolved  was  collected 
over  mercury  and  occasionally  analysed.  For  the  first  few  weeks, 
some  atmospheric  nitrogen  was  present  in  the  mixed  gases,  but  after 
this  time  carbonic  anhydride  and  methane  were  alone  ])resent,  in  the 
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proportion  1  :  2  approximately.  The  residue  in  the  flask  consisted 
almost  entirely  of  calcium  carbonate.  The  decomposition  v^hich  had 
occurred  may  he  represented  thus :  (C2H302)2Ca  +  H2O  =  COaCa  + 
CO2  H-  2CH4.  In  addition  to  the  calcium  carbonate,  there  was  also  in 
the  flask  a  small  amount  of  sodium  carbonate  :  this  was  derived  from 
a  slight  impurity  in  the  original  salt  used,  together  with  some  derived 
from  the  glass  wall  of  the  flask.  There  was  also  organic  matter  from 
the  mud,  and  a  large  number  of  bacteria.  The  change  is  believed  to 
be  due  to  the  agency  of  the  bacteria,  altbougli  to  which  special 
variety  has  not  yet  been  ascertained.  By  an  experiment  similarly 
carried  out  with  calcium  lactate,  carbonic  anhydride  and  methane  in 
the  proportion  of  1  :  2  were  evolved,  the  residue  being  composed  of 
calcium  acetate.  It  is  possible,  therefore,  that  methane  in  the 
alimentary  canal  is  not  always  derived  from  cellulose. 

W.  D.  H. 
Formation  of  Starch  in  the  Chlorophyll  Granules.  By 
G.  Belluci  (Chem.  Gentr.,  1887,  572). — In  order  to  determine  whether 
the  production  of  starch  under  the  influence  of  sunlight,  and  the 
subsequent  reconversion  during  night  time,  is  to  be  regarded  as  a 
physiological  or  as  a  chemical  change,  the  effect  of  the  presence  of 
various  substances  was  tried.  Chloroform,  and  to  a  slighter  extent, 
ether  vapour,  destroy  chlorophyll,  and  also  prevent  the  transformation 
of  starch  formed  during  sunlight;  carbonic  anhydride  also  diminishes 
the  function  of  the  chlorophyll,  but  does  not  destroy  it,  if  the  action 
is  not  allowed  to  continue  unintermittently  for  24  hours.  The 
saccharification  of  starch  proceeds  in  the  dark,  even  in  cut-olf  leaves, 
but  more  rapidly  with  free  access  of  air.  From  these  experiments, 
the  author  concludes  that  the  phenomenon  is  a  physiological  and  not 
a  chemical  change.  V.  H.  V. 

Crystalline  Deposits  in  Dahlia  Tubers.  By  H.  Leitgeb  (Ann. 
Agronom.,  13,  378—379). — In  order  to  exhibit  the  sphero-crystals  of 
inulin,  the  common  plan  is  to  soak  sections  of  dahlia  tubers  in 
alcohol.  The  author  having  allowed  a  tuber  to  soak  for  several  years 
in  this  liquid,  finds  the  spheres  of  inulin  with  radial  striae  grouped  in 
the  peripheral  region  of  the  tuber.  But  besides  these  he  has  noticed 
spheres  composed  of  an  amorphous  nucleus  surrounded  by  an  envelope 
formed  of  radiating  needles.  These  crystals  abounded  in  the  pith 
and  inner  portions  of  the  parenchyma.  They  leave  after  combustion 
a  mineral  residue  of  the  same  shape  as  the  crystals,  consisting  of 
calcium  phosphate.  The  amorphous  nucleus  consists  of  an  organic 
substance  which  is  neither  inulin  nor  fatty  matter. 

J.  M.  H.  M. 

Absorption  of  Ammonia  by  Clay.  By  W.  Wtpprecht  (Bied. 
Gentr.,  L887,  517 — 518). — The  experiments  were  made  on  a  clay  from 
Texas.  All  ammonia  was  removed  from  the  clay  previous  to  the 
experiments  by  heating  at  400*".  The  following  conclusions  are 
drawn.  Moist  clay  contains  more  ammonia  than  drier  clay.  If  the 
moisture  remains  constant,  the  more  ammonia  is  absorbed  the  longer 
the  clay  remains  exposed  to  the  air.  Dried  clay  when  moistened 
and  exposed  for  one  day  to  the  air,  absorbs  a  considerable  quantity 
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of  ammonia.  When  moist  clay  is  exposed  to  air,  the  loss  of  water 
is  accompanied  with  a  proportionately  greater  loss  of  ammonia ; 
on  the  other  hand,  when  clay  is  absorbing  water  from  the  air,  it  at 
first  gains  more  ammonia  than  it  would  lose  during  the  evaporation  of 
the  same  amount  of  water.  A.  J.  G. 

Analysis  of  Onions.  By  C.  A.  Goessmann  (Pharm.  J.  Trans.  [3], 
18,  77 — 78). — 1000  parts  of  air-dried  onions,  without  the  leaves,  con- 
sisted of  892  parts  of  water,  and  108  of  dry  matter,  containing  2"12 
parts  of  nitrogen,  0*48  part  of  sulphur,  and  yielding  4*36  parts  of  ash. 
The  percentage  composition  of  the  ash  was — 


K20. 

Na^O. 

CaO. 

MgO. 

Fe^Og. 

SiO^. 

PA- 

38-51 

1-90 

8-20 

3-65 

0-58 

3-33 

15-80 

The  sulphuric  acid  in  the  ash  was  not  determined,  because  the 
0'48  part  of  sulphur  in  1000  parts  of  the  onion  includes  the  total  amount 
of  sulphur  present  in  any  form.  Whilst  sulphur  is  an  essential  con- 
stituent of  all  plants,  it  is  only  in  a  comparatively  few  families  that 
it  exists  in  volatile  combinations  capable  of  imparting  strong  and 
offensive  odours.  As  many  plants  of  this  kind  when  eaten  by  cows 
impart  their  odour  to  the  milk,  their  absence  is  one  condition  of  good 
dairy  farm  pastures.  R.  R. 

Mamirial  Experiments  with  Various  Phosphates.  By  Krei^ip 
(Bied.  Centr.,  1887,  525 — 527). — The  crop  was  oats,  and  various  phos- 
phates : — super,  precipitated  and  basic  cinder,  were  used  in  combina- 
tion with  Chili  saltpetre.  Yery  little  or  no  gain  was  obtained  by  the 
addition  of  the  phosphates.     Analyses  of  the  soil  are  not  given. 

E.  W.  P. 

Manuring  with  Various  Phosphates.  By  W.  Roberts  (Bied. 
Gentr.,  1887,  528 — 530). — Superphosphate  was  compared  with  pre- 
cipitated and  Ardennes  phosphates  as  to  its  action  on  the  growth  of 
wheat.  The  Ardennes  produced  an  intermediate  crop,  whilst  that 
from  the  use  of  the  precipitated  phosphate  was  only  an  eighth  of  the 
net  gain  by  the  use  of  superphosphate.  Further  experiments  on 
potatoes,  roots,  and  buckwheat  showed  a  similar  result,  the  reduced 
phosphate  lagging  far  behind.  E.  W.  P. 
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Improved  Form  of  Elliott's  Gas  Apparatus.  By  J.  B. 
Mackintosh  (Amer.  Chem.  J.,  9,  294 — 296  ;  compare  Abstr.,  1884, 
215). — The  measuring  tube  is  provided  at  the  top  with  a  three-way 
stopcock,  and  is  thus  permanently  connected  on  the  one  side  Avith  the 
absorption  burette,  on  the  other  with  the  explosion  burette,  the  small 
funnel  for  the  top  of  which  is  no  longer  required. 

A  convenient  method  of  preparing  oxygen  for  gas  analysis  is  by  the 
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action  of  hydrogen  peroxide  on  an  acidified  permanganate  solution  in 
the  absorption  burette.  H.  B. 

New  Mode  of  Testing  for  Nitrates.  By  E.  Br^al  (Ann. 
Agronom.,  13,  322 — 327). — The  author  utilises  the  tendency  of  dis- 
solved nitrates  to  accumulate  in  capillary  spaces,  or  where  evapora- 
tion is  most  actiye.  One  end  of  a  strip  of  white  filter-paper  is 
immersed  in  the  solution  to  be  tested,  the  other  end  being  freely  ex- 
posed to  the  air.  After  the  lapse  of  12  to  15  hours,  if  the  solution 
contained  only  traces  of  nitrates,  these  will  be  found  entirely  con- 
centrated within  a  millimetre  of  the  free  end  of  the  strip  of  paper. 
This  is  cut  off,  dried  on  a  white  surface,  and  moistened  with  a  drop  of 
phenols iilphonic  acid,  made  by  adding  one  part  of  crystallised  phenol 
to  one  part  of  recently  boiled  pure  sulphuric  acid  and  diluting  with 
two  parts  pure  distilled  water.  A  more  or  less  intense  red  coloration 
indicates  nitrates  ;  when  a  drop  or  two  of  ammonia  is  added  the  colour 
changes  to  an  intense  blue  or  green.  The  filter-paper  employed  must 
be  purified  by  repeated  washing  with  pure  distilled  water.  The 
delicacy  of  the  test  is  considerable.  One  drop  of  a  solution  containing 
1  mgi^m.  of  potassium  nitrate  in  1  c.c.  of  water  gives  with  phenolsul- 
phonic  acid  an  intense  red  coloration ;  this  drop  will  contain  about 
0*025  mgrm.  of  nitric  acid.  If  one  drop  of  this  solution  is  added  to 
100  c.c.  of  water,  and  the  strip  of  filter-paper  immersed  in  it,  nitric 
acid  may  be  distinctly  recognised  after  12  hours  in  the  millimetre  of 
paper  nearest  the  free  end.  This  method,  therefore,  affords  the  means 
of  detecting  a  quarter  of  a  mgrm.  of  nitric  acid  in  a  litre  of  water,  or 
1  in  4,000,000.  If  the  strip  of  paper  be  partly  immersed  in  moist 
soil,  any  nitrates  in  the  soil  can  be  very  easily  detected,  and  the 
method  promises  to  become  of  much  use  in  experiments  on  the  rela- 
tion of  nitrates  to  plant  growth,  J.  M.  H.  M. 

Detection  of  Potassium  by  means  of  Sodium  Bismuth 
Thiosulphate.  By  C.  Fault  (OAcm.  Centr.,  1887,  553).— The  author 
has  reinvestigated  this  reaction,  first  proposed  by  Carnot,  and  finds 
that  it  is  really  characteristic  for  potassium,  and  can  be  applied  with- 
out previous  separation  from  most  other  metals.  It  consists  in  adding 
an  alcoholic  solution  of  sodium  bismuth  thiosulphate,  when  a  yellow, 
crystalline  precipitate  of  potassium  bismuth  thiosulphate,  K^BiiSoOsja, 
is  obtained.  A.  J.  Gr. 

Determination  of  Alkaline  Chlorides  in  Potashes.     By  H. 

FoCKE  {Gkem.  Centr.,  1887,  699). — In  order  to  determine  the  propor- 
tion of  sodium  and  potassium  chlorides  in  potashes,  the  dissolved 
sample  is  neutralised  with  dilute  sulphuric  acid,  a  few  drops  of  normal 
soda  added,  and  the  whole  evaporated.  The  residue  is  taken  up  with 
85  per  cent,  alcohol,  the  water  required  for  the  dilution  of  the  alcohol 
being  poured  on  the  mass,  and  then  the  absolute  alcohol  added  gradu- 
ally. After  a  time,  the  liquid  is  filtered,  and  the  insoluble  portion 
washed  with  alcohol ;  the  mixed  solutions  are  then  evaporated,  the 
residue  dissolved  in  water,  and  the  proportion  of  alkali-metal,  and 
chlorine  determined  in  aliquot  proportions  respectively.      V.  H.  V. 
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Testing  Copper  Sulphate.  By  Baudoin  (Ann.  Agronom.,  13, 
319 — 32ij. — Copper  sulphate  being  now  largely  employed  for  appli- 
cation to  vines,  it  becomes  of  importance  to  test  commercial  samples, 
especially  for  the  sulphates  of  iron,  zinc,  and  magnesium.  Iron  is  of 
course  easily  detected  by  boiling  the  solution  with  nitric  acid  and 
adding  excess  of  ammonia.  Zinc  is  best  detected  by  Chancel's  pro- 
cess; sodium  hyposulphite  is  added  to  the  solution  of  the  copper 
sulphate  until  the  latter  is  decolorised,  sodium  qarbonate  is  then  added, 
which  precipitates  both  zinc  and  magnesium  if  present.  They  can  be 
separated  in  the  usual  way.  The  author  is  engaged  in  ascertaining 
whether  the  density  of  commercial  samples  of  copper  sulphate  may 
be  utilised  as  indications  of  purity.  J.  M.  H.  M. 

Analysis  of  Clay.  By  C.  Meineke  (Ghem.  Centr.,  1887,  553).— 
The  clay  is  fused  with  hydrogen  sodium  carbonate,  the  product 
treated  with  hydrochloric  acid,  evaporated  to  dryness,  and  heated  for 
some  time  at  150 — 300°.  It  is  then  dissolved  in  cold  water,  decanted 
five  times,  and  tlie  silica  washed  on  a  filter.  After  ignition,  the  silica 
is  again  evaporated  with  hydrochloric  acid  and  washed.  The  weighed 
silica  is  treated  with  hydrofluoric  acid,  the  alumina  and  ferric  oxide 
determined,  and  the  weight  deducted. 

The  filtrate  is  evaporated  in  a  platinum  dish,  when  a  residue  is  ob- 
tained insoluble  in  hydrochloric  acid,  and  consisting  of  silica  and 
alumina. 

Sand  is  determined  in'  the  residue  obtained  by  decomposing  the 
clay  with  sulphuric  acid.  The  residue  is  dried  at  not  too  high  a  tem- 
perature, and  exposed  to  air  until  no  further  increase  in  v^eight  takes 
place  during  weighing.  The  greater  part  of  the  residue  is  weighed, 
and  divided  into  two  nearly  equal  portions,  the  one  (a)  is  ignited,  the 
other  (h)  is  extracted  with  boiling  alkali.  From  the  weight  of  (a)  the 
weight  of  (&)  when  anhydrous  is  calculated.  The  filtrate  (c)  with  the 
rest  of  the  residue  is  now  ignited,  and  thus  the  whole  weight  of  anhy- 
drous residue  and  the  proportion  a  :  b  :  c  (a  +  b  -\-  c)  in  the  dry  and 
anhydrous  state  is  obtained.  N.  H.  M. 

Determination  of  Manganese  by  means  of  Mercuric  Oxide 
and  Bromine.  By  C.  Meineke  {Ghem.  Gentr.,  1887,  554). — Volhard's 
method  is  modified  as  follows  : — The  solution  in  nitric  or  sulphuric 
acid  containing  iron  as  well  as  manganese  to  be  determined,  is  pre- 
cipitated with  zinc  oxide  and  made  up  to  a  definite  bulk.  An  aliquot 
part  of  the  solution  is  treated  in  the  following  manner : — Mercuric 
oxide  rubbed  with  water  and  bromine-water  are  alternately  added 
until  the  former  is  in  considerable  excess,  when  a  sudden  separation 
of  manganese  occurs.  The  manganese  peroxide  adhering  to  the  sides 
of  the  vessel  is  dissolved  in  hydrochloric  acid  and  treated  separately. 
The  precipitate  is  mixed  with  the  oxides  of  iron  and  zinc,  but  is  free 
from  maiiganous  oxide.  The  pure  manganic  oxide  is  determined 
volumetrically  by  reducing  with  oxalic  acid  mixed  with  hydrochloric 
acid  (eq.  mols.),  and  determining  the  excess  of  oxalic  acid  with  per- 
manganate. N.  H.  M. 
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Estimation  of  Metallic  Iron  in  Slags.  By  Gr.  Neumann  (Zeif. 
anal.  Chem.,  26,  530—534). — The  usual  process,  which  consists  in 
digesting  the  slag  with  copper  sulphate  and  ascertaining  the  quantity 
of  copper  deposited,  is  accurate  in  the  absence  of  other  reducing 
agents  but  is  tedious.  The  measurement  of  the  hydrogen  evolved  by 
the  substance  when  treated  with  a  dilute  acid  gives  equally  accurate 
results,  and  is  much  more  rapid.  The  ferric  oxide  present  seems  to 
remain  inert.  A  special  apparatus  for  the  purpose  (for  which  the 
unfortunate  name  "hydrometer"  is  proposed)  consists  of  a  graduated 
tube  with  a  stopcock- funnel  at  the  top,  and  a  wide-bore  (5  mm.)  stop- 
cock at  the  bottom.  A  narrow  tube  inserted  at  the  side  in  an  upward 
direction  just  above  the  lower  stopcock  communicates  with  a  pressure 
tube  like  that  of  the  nitrometer.  The  flask  containing  the  substance 
is  connected  directly  with  the  lower  end  of  the  graduated  tube  which 
is  widened  to  the  size  of  the  neck,  and  is  filled  to  the  lower  stopcock 
with  water.  The  graduated  tube  is  then  filled  through  the  pressure 
tube  with  acid  which,  on  opening  the  stopcock,  finds  its  way  down  to 
the  slag.  The  gas  rises  through  the  stopcock  into  the  burette.  Any 
carbonic  anhydride  or  hydrogen  sulphide  can  be  absorbed  by  running 
in  potash  through  the  stopcock-f  annel  until  the  contents  of  the  burette 
are  alkaline.  M.  J.  S. 

Rapid  Methods  for  the  Estimation  of  Silicon,  Sulphur,  and 
Manganese  in  Iron  and  Steel.  By  J.  J.  Morgan  {Chem.  News,  56, 
82 — 88). — Silicon  is  estimated  by  the  so-called  "  roasting  "  method, 
heating  in  a  muffle  at  a  bright-red  heat  for  20  minutes,  treating  with 
hydrochloric  acid,  and  igniting  the  insoluble  silica,  &c. 

i^'or  the  estimation  of  sulphur,  the  sample  is  treated  with  sulphuric 
acid,  and  the  gases  evolved  are  passed  into  a  measured  quantity  of 
a  dilute  solution  of  lead  acetate.  The  colour  of  this  solution  is  then 
compared  with  that  obtained  by  treating  a  steel  having  a  known 
amount  of  sulphur  in  a  similar  manner,  and  so  on. 

To  estimate  the  manganese,  the  sample  is  dissolved  in  nitric  acid, 
cooled,  treated  first  with  a  small  quantity  of  water,  then  with  lead 
peroxide  and  a  few  drops  of  strong  nitric  acid,  boiled  for  four  minutes, 
and  finally  cooled.  The  manganese  is  calculated  from  the  permanganate 
formed,  w^hich  is  estimated  by  comparing  the  colour  with  a  standard 
as  in  the  case  of  the  sulphur.  For  phosphoric  acid,  the  author  prefers 
the  molybdate  method.  D.  A.  L. 

Estimation  of  Silicon  in  Iron  and  Steel.  By  T.  Turner  (Ghem. 
News,  56,  49 — 50). — It  is  shown  by  experiments  that  silicon  can  be 
correctly  estimated  in  cast  irons  of  very  good  quality  by  evaporation 
with  dilute  sulphuric  acid  ;  but  with  phosphoric  irons  the  residues 
obtained  are  white  but  impure,  and  when  in  addition  an  iron  contains 
titanium,  the  residue,  although  very  nearly  white,  may  have  20  per 
cent,  of  impurity,  and  contains  iron,  phosphoric  acid,  and  titanium. 
Evaporation  with  sulphuric  acid  gives  fairly  good  results  with  steels 
containing  only  a  small  quantity  of  silicon.  In  the  aqua-regia  method, 
the  colour  of  the  residue  is  usually  an  indication  of  its  purity. 

D.  A.  L. 
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Determination  of  Sulphur  in  Iron.  By  P.  Platz  (Chem.  Gentr., 
1887,  579). — The  barium  chloride  method  for  the  determination  of 
sulphur  in  iron  is  modified  as  follows  : — The  iron  and  sulphur  are 
oxidised  by  nitric  acid ;  on  prolonged  boiling,  the  nitric  acid  is 
displaced  by  hydrochloric  acid  by  gradually  adding  the  latter.  The 
whole  is  then  evaporated  until  vapours  of  hydrogen  chloride  are  no 
longer  evolved,  the  residue  diluted  with  water,  and  the  insoluble 
silica  filtered  off.  To  the  filtrate,  barium  chloride  is  added,  and  the 
precipitate  collected  and  heated  to  oxidise  any  barium  sulphide  which 
may  have  been  formed. 

The  precipitate  is  finally  digested  with  hydrochloric  acid  to  dissolve 
out  the  iron  oxide,  and  weighed.  Control  experiments  gave  satis- 
factory results.  V.  H.  Y. 

Volumetric  Estimation  of  Cobalt  in  Presence  of  Nickel.    By 

N.  McCuLLOCH  {Ghem.  News,  56,  27— 29).— The  author  finds  that 
cobalt  "peroxide"  is  reduced  by  free  iodine,  iodides,  hypochlorites, 
hypobromites,  and  hydrogen  peroxide  and  ammonia  to  a  lower  oxide 
or  oxides,  possibly  C013O19,  hence  the  author  confirms  Bayley's 
results  (Abstr.,  1879,  507),  \m.t  he  gives  no  hope  of  founding  a 
method  of  estimating  cobalt  in  presence  of  nickel,  depending  on  the 
higher  oxides  of  cobalt.  D.  A.  L. 

Separation  of   Nickel    and    Cobalt   from  Iron.    By    J.  B. 

Macintosh  {Chem.  News,  56,  64 — 65). — Proceeding  at  first  by  the 
old  method  of  precipitating  all  three  metals  by  ammonium  sulphide, 
and  treating  with  dilute  hydrochloric  acid ;  a  solution  with  much 
iron  and  little  nickel  and  cobalt,  and  a  precipitate  rich  in  nickel  and 
cobalt  but  poor  in  iron  are  obtained.  These  are  then  treated  separately 
in  the  ordinary  way,  by  precipitating  the  iron  as  basic  acetate,  and 
perfect  separation  of  the  nickel  and  cobalt  from  iron  is  effected 
much  more  readily  than  by  the  "  basic  acetate"  treatment  alone: 

D.  A.  L. 
Direct  Precipitation  of  Nickel  Oxide  in  the  Presence  of 
Iron.  By  T.  Moore  (Chem.  News,  56,  3). — The  solution  containing 
the  two  metals,  freed  from  acids,  is  treated  first  with  glacial  phos- 
phoric acid  or  sodium  pyrophosphate  until  the  precipitate  begins  to 
dissolve,  then  with  potassium  cyanide  which  dissolves  the  remainder 
of  the  precipitate.  This  solution  is  now  boiled  for  a  couple  of  minutes, 
and  the  addition  of  potassium  cyanide  continued  until  potassium 
hydroxide  does  not  give  a  precipitate.  When  cool,  the  solution  is 
made  alkaline  with  potassium  hydroxide,  excess  of  bromine  solution 
in  potassium  hydroxide  added,  and  the  whole  warmed  ;  nickel  and 
manganese  (if  present)  are  precipitated,  iron  and  cobalt  remain  dis- 
solved. The  precipitate  is  dissolved  in  sulphuric  acid  and  the  nickel 
deposited  electrolytically.  Good  results  have  been  obtained  with  this 
method.  D.  A.  L. 

Water  Analysis.  {Chem.  News,  56,  113.) — The  Chemical  Section 
of  the  American  Association  for  the  Advancement  of  Science  recom- 
mends the  following  plan  for  a  uniform  method  of  stating  results  of 


1142  ABSTRACTS  OF  CHEMICAL  PAPERS. 

water  analysis.  They  are  of  opinion  that  two  distinct  schemes 
should  be  in  use,  one  for  mineral  and  one  for  potable  waters.  Mineral 
water  results  should  state  in  parts  per  1000,  by  weight,  each  basic 
element,  each  acid  element  in  combination  or  supposed  combination 
with  the  bases,  the  remaining  acid  elements  being  given  in  connection 
with  all  the  oxygen  of  their  salts  (CO3,  SO4,  &c.).  Volumes  of  gases 
expelled  on  boiling  to  be  in  cubic  centimetres  per  litre.  Constituents 
should  be  arranged  in  electropositive  order,  positive  ones  first. 
Potable  water  results  to  be  stated  in  parts  per  million,  to  include — 
Total  solids,  chlorine,  nitrogen  expelled  on  boiling  with  sodium  car- 
bonate, and  nitrogen  as  free  ammonia,  nitrogen  expelled  by  boiling 
with  alkaline  permanganate  and  albuminoid  nitrogen,  nitrogen  as 
nitrite  and  as  nitrate ;  organic  matter ;  hardness.  D.  A.  L. 

Estimation  of  Methyl  Alcohol  in  Presence  of  Ethyl  Alcohol. 
By  O.  Hehner  (Analyst,  12,  25 — 29). — Since  1  part  of  ethyl  alcohol 
(oxidised  to  acetic  acid)  reduces  4*278  parts  of  potassium  dichromate, 
whilst  I  part  of  methyl  alcohol  requires  9*224  parts  (oxidising  to 
carbonic  anhydride  and  water),  the  proportions  of  the  two  in  a 
mixture  can  be  calculated  from  a  determination  of  the  amount  of 
dichromate  reduced  by  1  part  of  the  mixture.  This  was  confirmed 
by  several  experiments  on  mixtures  of  known  composition.  The 
oxidising  solution  contained  80  grams  of  dichromate,  and  150  c.c.  of 
concentrated  sulphuric  acid  in  the  litre.  Of  the  diluted  alcohol,  a 
quantity  containing  about  0'2  gram  is  mixed  with  25  or  30  c.c.  of  the 
chromate  solution  in  a  bottle,  which  is  corked  and  heated  in  boiling 
water  for  at  least  two  hours.  The  unreduced  chromate  is  then 
estimated  by  iron  solution  and  standard  dichromate.  M.  J.   S. 

Dimethyl  Ethyl  Carbinol.  By  B.  Fischer  (Arch.  Pharm.  [8], 
25,  777 — 779). — This  compound  (amylene  hydrate)  has  recently  been 
strongly  recommended  as  an  opiate.  As  it  may  be  contaminated 
with  fermentation  amyl  alcohol,  which  is  poisonous,  it  should  be  sub- 
jected to  the  following  tests.  1  gram  is  dissolved  in  15  c.c.  of  water 
and  tinted  a  faint  red  with  permanganate  solution  ;  the  colour  ought 
not  to  change  within  15  minutes  (ethyl  and  amyl  alcohol).  1  gram 
is  dissolved  in  15  c.c.  of  water,  and  slightly  warmed  with  potassium 
dichromate  and  dilute  sulphuric  acid,  no  green  colour  should  appear 
within  half  an  hour  (as  above).  1  gram  dissolved  in  15  c.c.  water  is 
warmed  with  some  drops  of  silver  nitrate  and  a  trace  of  ammonia. 
The  silver  should  not  be  precipitated  (aldehyde,  with  which  most  of 
the  primary  alcohols  are  contaminated).  As  an  opiate  this  compound  is 
more  powerful  than  paraldehyde,  but  less  so  than  chloral  hydrate. 
Its  therapeutic  value  depends  on  the  fact  that  it  affects  neither  the 
breathing  nor  the  action  of  the  heart.  J.  T. 

Estimation  of  Glycerol  in  Fermented  Liquids.  By  L.  Leglee 
(Analyst,  12,  14 — 16). — The  ordinary  process,  in  which  the  crude 
glycerol  is  purified  by  extraction  with  ether-alcohol,  is  unsatisfactory, 
owing  to  the  retention  of  some  of  the  glycerol  by  the  impurities. 
The  author  dilutes  the  crude  glycerol  with  water,  adds  an  excess  of 
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potassmm  dichromate,  and  treats  the  mixture  with  sulphuric  acid  in 
a  Will's  carbonic  acid  apparatus  in  the  ordinary  way  for  a  carbonic 
acid  determination.  Gentle  boiling  is  required  to  complete  the  oxida- 
tion of  the  glycerol  to  carbonic  anhydride  and  w^ater.  In  analysing 
sweet  wines,  the  glucose  they  contain  may  be  destroyed  by  evaporation 
to  dryness  with  baryta-water  before  extracting  the  glycerol  with 
alcohol.  Cane-sugar  must  first  be  inverted  by  boiling  with  hydro- 
chloric acid.  The  crude  glycerol  contains  impurities  which  yield 
carbonic  anhydride  on  oxidation.  The  amount  of  these  precipitated 
by  ammoniacal  solution  of  lead  acetate  is  said  to  be  constant  and  to 
be  equivalent  to  0035  gram  of  glycerol  per  100  c.c.  of  wine.  Further 
experiments  are  promised.  M.  J.  S. 

Estimation  of  Glycerol  and  its  Non-volatility  with  Aqueous 
Vapour.  By  0.  Hefner  {Analyst,  12,  44—46,  and  65— 67).— The 
glycerol  is  oxidised  as  in  Legler's  process  (preceding  Abstract)  by  an 
excess  of  potassium  dichromate  and  sul])huric  acid,  but  the  author 
measures  the  amount  of  dichromate  reduced.  One  part  of  glycerol 
requires  7*486  parts  of  dichromate.  The  oxidising  solution  contains 
80  grams  of  potassium  dichromate,  and  150  c.c.  of  strong  sulphuric 
acid  per  litre.  The  unreduced  excess  is  determined  by  titration  with 
iron  and  standard  dichromate.  In  moderately  strong  solutions  (12 
grams  per  litre),  two  hours'  heating  is  sufficient  to  ensure  the  complete 
oxidation  of  the  glycerol,  but  in  highly  dilute  solutions  a  further 
addition  of  sulphuric  acid  is  requisite.  Such  dilute  solutions  can, 
however,  be  concentrated  by  vigorous  boiling  without  the  loss  of  a 
trace  of  glycerol.  Even  a  50  per  cent,  solution  boiled  for  two  hours 
in  a  covered  beaker,  with  continual  replacement  of  the  evaporated 
water  (257  c.c),  did  not  suffer  an  appreciable  loss  of  glycerol,  whilst 
the  loss  from  a  74  per  cent,  solution  was  very  insignificant. 

M.  J.  S. 

Determination  of  Moisture  in  Starch.  By  V.  W.  Dapert 
(Chem.  Ce7itr.,  1887,  567). — Experiments  are  described  to  ascertain 
the  temperature  at  which  starch  suffers  the  maximum  loss  in  weight 
without  appreciable  decomposition.  At  120°  the  loss  was  11*31  per 
cent. ;  at  105 — 107°,  10*89  per  cent.  ;  and  at  100°  in  a  vacuum  11*9 
per  cent.  ;  in  the  first  case,  the  starch  was  slightly  changed,  but  in 
the  last  it  was  unaltered.  It  is  recommended  that  determinations  of 
moisture  should  be  conducted  by  this  method.  V.  H.  V. 

Logwood  Test  for  Alum  in  Bread.  By  W.  C.  Young  (Analyst, 
12,  29 — 32,  and  145 — 147). — Sour  bread  gives  the  same  blue  colora- 
tion with  logwood  as  bread  to  which  alum  has  been  added.  Specimens 
of  bread  which  gave  no  indication  with  the  logwood  test,  all  showed 
the  blue  colour  intensely  after  being  moistened  with  very  dilute 
acetic  acid.  Since  aluminium  phosphate  is  perceptibly  soluble  in  cold, 
though  not  in  hot,  acetic  acid,  it  is  possible  that  this  may  account  for 
the  reaction  after  acidifying.  M.  J.   S. 

Estimation  of  Hydrocyanic  Acid.  By  0.  Ltnde  (Arch.  Pharm.. 
[3],  25,  690). — In  the  determination  of  hydrocyanic  acid  in  bitter 
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almond  water  according  to  the  Paris  Pharmacopoeia,  the  author  pro- 
ceeds as  follows  : — The  bitter  almond  water  is  diluted  with  two 
volumes  of  water  as  the  reactions  then  proceed  most  rapidly ;  basic 
magnesium  acetate  is  added  at  once  in  considerable  excess  of  the 
potassium  chromate  solution,  not  "  some  "  drops,  but  only  two  drops 
per  27  grams  of  water  to  be  added  ;  of  the  silver  solution  almost 
sufficient  to  precipitate  the  whole  of  the  acid  should  be  added  at  once ; 
the  titration  is  best  made  by  daylight,  as  the  persistent  red  colour  is 
not  so  well  seen  by  gas-  or  lamp-light.  J.  T. 

Estimation  of  Thiocyanic  Acid.  By  P.  Klason  (/.  pr.  Chem. 
[2],  36,  74 — 77). — If  hydrochloric  acid  is  not  present,  thiocyanic  acid 
may  be  accurately  determined  by  titration  with  silver  nitrate.  If 
hydrochloric  acid  is  present  the  determination  must  be  made  by  oxida- 
tion with  permanganate.  Here,  however,  the  degree  of  concentration 
influences  the  result — which  is  always  too  low.  If  the  concentration 
is  not  less  than  decinormal,  the  result  is  IJ  per  cent,  too  low,  and  this 
should  be  added  to  the  amount  found.  L.  T.  T. 

Estimation  of  Carbonic  Acid  in  Beer.  By  C.  A.  Crampton 
and  T.  C.  Trescot  {Amer.  Chem.  /.,  9,  290— 293).— The  cork  of  the 
bottle  is  pierced  by  a  champagne  tap  and  the  gas  passed  through  an 
Erlenmeyer's  flask  (to  retain  any  foam),  then  dried  by  sulphuric  acid 
and  calcium  chloride,  and  absorbed  by  soda-lime ;  the  sample  is  after- 
wards heated  to  80°,  and  the  gas  swept  into  the  soda-lime  tube  by 
a  current  of  pure  air.  The  authors  find  an  average  of  almost  0"4  per 
cent.,  most  authorities  giving  an  average  of  O'l  to  0'2  per  cent. ;  a 
higher  amount  of  carbonic  acid  indicates  either  the  addition  of  sodium 
bicarbonate  or  a  state  of  after-fermentation.  H.  B. 

Estimation  of  the  Free  Acid  in  Tannin  Liquor  by  Titra- 
tion. By  B.  Koch  (Dingl.  polyt.  J.,  265,  33 — 41). — In  a  previous 
communication  (this  vol.,  p.  871),  the  author  recommended  the  use  of 
albumin  for  the  separation  of  tannin  and  the  decolorisation  of  tannin 
liquor.  He  now  finds  that  a  solution  of  gelatin  is  preferable,  as  the 
precipitation  of  albumin  by  the  aid  of  heat  and  the  subsequent  cooling 
is  found  to  be  inconvenient.  It  is  necessary,  however,  to  adjust  the 
concentration  of  the  gelatin  solution  to  the  amount  of  tannin  in  the 
liquor,  otherwise  difficulties  in  connection  with  the  filtration  and 
washing  of  the  precipitate  will  arise.  A  solution  containing  2  grams 
of  gelatin  in  a  litre  of  water  is  applicable  to  most  liquors.  The  pro- 
cess is  described  in  detail  in  the  paper,  and  several  test  analyses  are 
given.  The  author  also  states  that  powdered  skin  cannot  be  used  for 
decolorising  tannin  liquor  for  the  purpose  of  determining  the  free  acid 
contained  therein,  owing  to  the  fact  that  it  absorbs  acid  from  such 
liquors.  I).  B. 

The  Lactocrite;  a  New  Apparatus  for  Determining  Pat  in 
Milk.  By  H.  Faber  {Anahjst,  12,  6— 11).— The  principle  of  this 
apparatus  and  method  introduced  by  De  Laval,  consists  in  the  sepa- 
ration  of    the  fat   by   centrifugal   force,  after  the  casein  has  been 
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brought  into  such  a  condition  that  it  does  not  prevent  the  union  of 
the  fat  globules.  This  is  effected  by  heating  the  milk  with  an  equal 
volume  of  glacial  acetic  acid  containing  5  per  cent,  by  volume  of 
concentrated  sulphuric  acid.  The  mixture  is  then  introduced  into  a 
graduated  tube,  and  several  of  these  tubes  at  once  are  rotated  for  a 
few  minutes  in  a  specially  constructed  disc.  The  column  of  butter- 
fat  obtained  gives  the  percentage  by  a  simple  reading  on  the  graduated 
tube.  The  results  can  be  trusted  to  within  Q-l  per  cent,  in  whole 
milk,  but  in  skimmed  milk  are  about  0'2  per  cent,  too  low. 

M.  J.  S. 

Reichert's  Distillation  Process.  By  A.  H.  Allen  (Analyst,  12, 
11 — 13). — Porpoise  oil  and  some  samples  of  whale  oil  give  nearly  as 
large  a  percentage  of  volatile  fatty  acids  as  butter  does.  The  appear- 
ance of  solid  fatty  acids  in  the  distillate  is  an  indication  of  the  presence 
of  cocoanut  oil.  They  should  be  filtered  off  before  titrating.  It  is 
desirable  to  saponify  the  fat  in  a  flask  or  closed  bottle,  since  saponi- 
fication in  an  open  basin  is  found  to  give  low  results.  The  form  of 
the  distillation  apj^aratus  is  of  little  importance.  M.  J.   S. 


Volumetric  Estimation  of  Urea.  By  G.  Campani  (Gazzetta,  17, 
137 — 141). — The  method  described  is  based  on  the  reaction  of  nitrous 
acid  on  urea,  and  estimation  by  alkalimetry  of  the  carbonic  anhydride 
evolved.  In  a  tube  of  150  to  200  c.c.  capacity  20  c.c.  of  a  10  per 
cent,  solution  of  potassium  nitrite  is  introduced,  then  2  c.c.  of  urine, 
and  lastly  2  c.c.  of  5  per  cent,  sulphuric  acid.  The  tube  is  then  fitted 
with  a  delivery  tube,  the  contents  gently  warmed  and  the  carbonic 
acid  evolved  is  collected  in  lime-water  of  known  strength.  When  the 
reaction  is  complete,  the  amount  of  lime  neutralised  by  the  carbonic 
anhydride  is  determined  in  the  usual  manner  by  a  standard  solution 
of  oxalic  acid  ;  1  mol.  of  carbonic  anhydride  corresponds  with  1  mol. 
of  urea,  thus:  COCNH^),  +  2HNO2  =  SH^O  +  2N2  +  CO2.  The 
results  obtained  in  test  analyses  are  fairly  concordant  with  one 
another  and  with  those  obtained  by  Liebig's  method.  It  is  necessary 
that  the  reaction  should  be  allowed  to  proceed  slowly ;  otherwise 
nitrous  acid  is  evolved.  V.  H.  V. 


Estimation  of  Quinine  Sulphate.  By  0.  Hesse  (/.  Fharm. 
[5],  16,  213— 215).— 1  gram  of  the  sulphate  dried  at  100°  is  agitated 
with  20  c.c.  of  water  at  60°  and  filtered  after  cooling  ;  5  grams  of  the 
filtrate  is  placed  in  a  somewhat  narrow  test-tube  ;  2  c.c.  of  ether  and 
five  drops  of  ammonia  are  added;  the  tube  is  now  stoppered  and 
carefully  agitated.  The  ethereal  solution  ought  to  be  limpid,  and 
should  not  deposit  crystals.  The  author  thinks  that  Paul's  method 
gives  good  results  when  modified  as  follows :  5  grams  of  sulphate  is 
dissolved'  in  boiling  water  and  allowed  to  crystallise;  the  motlicr- 
liquor  is  set  aside  and  the  crystals  are  dissolved  in  120  c.c.  of  boiling 
water,  recrystallised,  and  the  process  is  repeated  a  third  time,  &c.,  the 
mother-liquor  always  being  set  apart.     Three  crystallisations  sufiice 
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with  a  salt  containing  5  per  cent,  of  cinclionidine  sulphate;  five 
(irystallisations  are  indispensable  when  9  per  cent,  is  present.  The 
mother-liquors  of  the  three  first  crystallisations  are  evaporated  to 
dryness,  the  residue  is  dissolved  in  dilute  sulphuric  acid,  water  is 
added  to  20  c.c,  and  this  is  agitated  with  16  c.c.  ether  and  excess  of 
ammonia.  After  24  hours,  the  crystals  of  cinclionidine  are  collected. 
Similarly  the  remaining  mother-liquors  are  made  into  a  volume  of 
8  c.c,  and  treated  with  ammonia  and  2  or  3  c.c.  of  ether;  the  crystals 
obtained  are  weighed  with  the  preceding  crop.  The  results  thus 
obtained  agree  sensibly  with  those  afforded  by  de  Vrij's  bisulphate 
method.  J.  T. 


Testing  Quinine  Sulphate.  By  G.  Kernee  and  A.  Weller 
(Arch.  Fharm.  [3],  25,  712—788,  and  749— 765).— The  ammonia 
test  for  commercial  quinine  sulphate  was  proposed  by  one  of  the 
authors  at  a  time  when  South  America  was  the  chief  source  of  the  salt, 
and  the  compound  was  almost  free  from  cinchonidine  ;  more  recently 
Asiatic  products  have  appeared  in  the  market,  in  which  cinchonidine 
often  occurs  in  very  considerable  proportions.  To  meet  the  new 
conditions,  the  following  method  is  proposed  : — The  sample  of  quinine 
sulphate  is  maintained  at  40 — 50°  until  completely  disintegrated, 
2  grams  in  20  grams  of  water  is  kept  at  60 — 65^"  for  half  an  hour  with 
frequent  stirring.  The  temperature  is  now  brought  to  15°  and 
maintained  at  that  for  two  hours  with  stirring,  care  being  taken  to 
have  the  temperature  15°  exactly  before  the  subsequent  filtering. 
5  c.c.  of  the  filtrate  is  treated  with  ammonia  of  0'96  sp.  gr.  until  the 
precipitated  quinine  is  again  exactly  dissolved.  The  amount  of 
ammonia  required  should  not  exceed  10  c.c.  The  authors  conclude 
that  none  of  the  methods  hitherto  proposed  for  the  exact  separation  of 
cinchonidine  and  quinine  are  really  exact.  The  same  remark  holds  for 
the  estimation  of  hydroquinine.  J.  T. 

Detection  of  Hop-substitutes  in    Beer.     By  A.    H.    Allen 

{Analyst,  12,  107 — 114). — A  litre  of  the  beer  is  evaporated  to  about 
300  c.c.  and  precipitated  hot  with  normal  lead  acetate,  which  is 
preferable  to  the  basic  or  ammoniacal  acetate  of  older  processes.  This 
throws  down  lupulin  and  hop-resin  completely,  leaving  all  or  nearly 
all  hop- substitutes  in  solution.  After  filtration,  first  hot  and  then 
cold,  the  lead  is  removed  by  hydrogen  sulphide  and  the  filtrate 
further  concentrated.  It  is  then  acidified  with  sulphuric  acid  and 
shaken  repeatedly  with  chloroform,  which  extracts  absinthin,  anthe- 
min  (chamomiles),  quassiin,  calumbin  (colchicine,  colocynthine, 
berberine,  gentipicrin,  picric  acid,  and  picrotoxin  imperfectly);  ether 
is  next  employed  to  extract  chiratin  (chiretta),  colocynthin,  genti- 
picrin,  picric  acid,  and  picrotoxin.  A  further  treatment  with  ether- 
chloroform  after  addition  of  ammonia  completes  the  extraction  of 
berberine  and  colchicine.  If  the  residue  from  one  of  these  solvents 
has  a  bitter  taste,  the  presence  of  some  hop-substitute  is  certain. 
Quassiin,  prepared  by  the  above  process,  does  not  reduce  Fehling's 
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solution  or  ammoniacal  silver  nitrate,  and  gives  no  coloration  with 
strong-  sulphuric  acid,  or  with  nitric  acid  of  1'25  sp.  gr.,  even  on 
warming.  It  gives  a  mahogany- brown  colour  with  ferric  chloride. 
Its  chloroform  solution  treated  with  an  excess  of  bromine  and  then 
with  ammonia  gives  a  bright  yellow  colour  (Christensen).  A  solution 
of  1  part  of  quassiin  in  500,000  of  water  has  a  strong  and  persistent 
bitter  taste.  Gentipicrin  and  menyanthin  reduce  ammoniacal  silver 
nitrate.  With  sulphuric  acid,  the  former  gives  a  red  colour,  the  latter 
a  yellowish-brown  becoming  violet-red  on  warming. 

The  chloroform  extracts  from  chamomiles,  calumba,  colocynth, 
cocculus,  and  chiretta  give  no  reaction  with  bromine  and  ammonia. 
The  ether  residue  from  chiretta,  gives  a  straw-yellow  colour  changing 
to  dull  purplish-brown.  Chiratin  does  not  reduce  Fehling's  solution ; 
it  gives  a  copious  precipitate  with  tannin.  M.  J.  S. 

Estimation  of  Ipecacuanha.  By  F.  Ransom  (Phami.  J.  Trans. 
[8],  18,  241 — 242). — The  powdered  ipecacuanha  is  thoroughly 
exhausted  with  chloroform  that  has  been  rendered  alkaline  by  previous 
agitation  with  a  strong  solution  of  ammonia.  An  extraction  apparatus 
is  employed  by  means  of  which  the  exhaustion  can  be  completed 
with  hot  chloroform.  The  solution  is  then  agitated  with  dilute 
sulphuric  acid,  and  the  emetine  in  the  acid  solution  estimated  volu- 
metrically  by  Mayer's  reagent.  E,.  R. 

Detection  of  Aniline  Colours  in  Wine,  &c.  By  C.  O.  Curt- 
man  (Zeit.  anal.  Chem.,  26,  555 — 556). — The  formation  of  isonitriles 
when  aniline- derivatives  are  warmed  with  potash  and  chloroform 
serves  for  the  direct  detection  in  wine  of  even  minute  traces  of  many 
of  the  aniline  colours.  The  evolution  of  the  isonitrile  is  accelerated 
by  adding  excess  of  strong  sulphuric  acid.  M.  J.  S. 

Estimation  of  Indigo.  By  G.  Mannley  {Chem.  Gentr.,  1887,  605). 
— In  order  to  determine  the  proportion  of  indigo  in  a  sample,  the 
moisture  is  first  estimated,  and  the  dried  mass  introduced  into  a  test- 
tube  moistened  with  alcohol  and  a  fine  emulsion  of  grape-sugar  in 
alcohol,  and  a  few  c.c.  of  soda  solution  added  to  it.  The  tube  is  then 
filled  with  alcohol,  agitated  for  some  time,  left  for  24  hours,  and 
then  poured  into  dilute  sulphuric  acid  and  oxidised  by  agitation. 
Hydrogen  peroxide  can  also  be  used,  and  is  to  be  preferred,  because 
the  precipitate  in  this  case  does  not  adhere  so  much  to  the  walls  of 
the  vessel.  The  whole  is  allowed  to  remain  for  two  days,  filtered 
through  a  tared  filter,  dried  and  weighed.  A  gram  of  substance  is  a 
convenient  quantity  for  the  determination.  V.  H.  V. 

Testing  Indigo  Dyes  on  Fabrics.  By  W.  Lenz  (Zeit.  anal. 
Chem.,  26,  535 — 555). — In  the  course  of  an  enquiry  into  the  genuine- 
ness of  the  indigo  dye  on  a  certain  fabric,  an  extensive  examination 
of  the  methods  of  testing  blue  dyes  was  made,  and  those  at  present 
in  use  were  found  not   to   be  altogether  trustworthy.     Stuffs  were 
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djed  with  12  v^arieties  of  indigo,  using  dilute  soda  and  zinc 
powder  for  the  reduction  in  order  to  avoid  the  removal  of  impurities 
which  takes  place  in  the  lime-copperas  vat.  In  the  case  of  one  of 
the  samples  (fine  Java  indigo),  the  dyed  fabric  behaved  with  acidified 
alcohol  as  though  it  had  received  a  second  dyeing  with  logwood. 
This  anomalous  result  appears  to  have  been  due  to  the  formation  of 
an  unstable  yellow  product  of  the  reduction  of  indigo.  It  could  not 
bo  obtained  again  with  the  same  sample. 

For  the  detection  of  the  more  usual  blue  dyes  the  following 
methods  may  be  trusted  : — The  stuff  is  warmed  with  an  acidified 
10  per  cent,  solution  of  stannous  chloride.  Prussian-blue  remains  un- 
changed. Indigo  (vat-blue),  indigo-carmine,  cotton-blae  (triphenyl- 
rosaniline  trisulphonate)  are  completely  removed  from  the  fibres 
and  yield  pale-yellow  solutions.  Logwood  is  also  removed  but  gives 
a  rose-red  solution.  On  adding  a  large  excess  of  hydrogen  peroxide 
to  these  solutions,  the  rose-red  of  logwood  is  destroyed,  cotton-blue 
gives  a  blue  solution,  whilst  indigo  is  not  regenerated. 

Glacial  acetic  acid,  or  concentrated  formic  acid,  dissolves  indigo 
from  a  fabric.  In  presence  of  logwood,  either  acid  in  the  cold 
acquires  a  rose-red  colour,  which  on  heating  passes  into  yellowish- 
red,  and  is  soon  obscured  by  the  dissolving  indigo.  Prussian-blue  is 
unaffected,  and  indigo-carmine  is  not  dissolved  if  more  than  48  hours 
have  elapsed  since  the  dyeing.  On  mixing  the  acetic  acid  solution 
with  ether  and  then  adding  water  until  the  ether  separates,  the  indigo 
is  removed  from  the  aqueous  layer,  which  then  in  the  presence  of 
logwood  shows  a  feeble  reddish- yellow  tint.  If  now  a  few  drops  of 
concentrated  hydrochloric  acid  is  added,  the  smallest  trace  of  logwood 
is  revealed  by  the  production  of  a  rich  red  colour  iu  the  aqueous 
layer.  Cotton-blue  obscures  this  reaction.  In  this  case,  the  aqueous 
layer  must  be  separated  and  shaken  with  chloroform,  or  better  amyl 
alcohol,  which  abstracts  the  aniline-blue.  Another  method  of 
examining  the  acetic  acid  solution  is  to  mix  1  c.c.  of  it  with  5  c.c.  of 
chloroform,  then  add  2  c.c.  of  water  and  crystallised  sodium  carbonate 
until  alkaline.  The  chloroform  layer  is  then  separated  and  shaken 
Avith  strong  borax  solution,  which  frees  it  from  logwood.  It  is  then 
mixed  with  ether  and  dilute  acetic  acid,  when  the  aniline  blue  passes 
into  the  acid  and  the  indigo  remains  in  the  mixture  of  ether  and 
chloroform.  The  alkaline  solution  contains  the  indigo-carmine  and 
logwood ;  this  is  acidified  with  acetic  acid  and  shaken  with  amyl 
alcohol,  which  removes  the  logwood  with  reddish  colour,  further 
intensified  by  hydrochloric  acid. 

If  a  fabric  dyed  with  the  above  colours  is  boiled  with  borax  solu- 
tion the  logwood-blue  and  indigo- carmine  are  dissolved,  whilst 
Prussian-blue  is  decomposed.  Aniline-blue  and  vat-blue  remain  on 
the  fibre,  and  may  be  distinguished  by  warming  with  ferric  chloride. 
The  filtered  borax  solution,  which  in  presence  of  indigo-carmine  is 
blue,  is  tested  for  logwood  by  stannous  chloride. 

As  a  special  test  for  logwood,  the  stuff  may  be  treated  directly  with 
hydrochloric  acid,  or  boiled  with  a  10  per  cent,  solution  of  alum,  or 
of  glucinum  chloride  to  which  an  excess  of  ammonium  carbonate  is 
subsequently  added.     Ammonium  molybdate  gives  at  once  an  intense 


ANALYTICAL  CHEMISTRY.  1149 

blue- violet.     The  absorption  spectra  of  many  of  these  solutions  are 
figured. 

A  fabric  dyed  with  indigo  alone  should  stand  the  following  tests  : 
— Alcohol  should  dissolve  no  colour  even  on  gentle  warming ;  cold 
saturated  oxalic  acid  and  borax  solutions,  10  per  cent,  alam  solution, 
and  33  per  cent,  ammonium  molybdate  must  remove  no  colour  even 
on  boiling.  Stannous  or  ferric  chloride  destroys  the  colour  on  warm- 
ing. Grlacial  acetic  acid  dissolves  all  the  colour  on  repeated  boiling, 
and  after  mixing  the  solution  with  ether  and  water  the  aqueous 
layer  is  colourless  and  is  not  coloured  by  strong  hydrochloric  acid. 
The  fabric  boiled  with  hydrochloric  acid  evolves  no  hydrogen  sul- 
phide, and  the  acid  extract  warmed  with  a  large  excess  of  alkali  and 
some  chloroform  evolves  no  odour  of  isonitriles.  M.  J.  S. 


Detection  of  Artificial  Colouring  Matters  in  Butter,  &c. 
By  E.  W.  Martin  {Analyst,  12,  70). — The  following  method  serves 
for  the  detection  of  annatto,  turmeric,  carotin,  and  the  aniline-  and 
naphthol-yellows.  Two  parts  of  carbon  bisulphide  are  gradually 
added  to  15  parts  of  methyl  alcohol,  with  gentle  shaking  ;  to  25  c.c. 
of  the  mixture,  in  a  convenient  tube,  5  grams  of  the  butter- fat  or  oil 
is  added,  and  the  tube  is  shaken.  In  a  few  minutes  the  bisulphide 
falls  to  the  bottom,  carrying  with  it  the  fat,  whilst  the  foreign  colour- 
ing matter  remains  in  the  alcohol.  The  natural  colouring  matters  of 
fats,  &c.,  do  not  colour  the  methyl  alcohol.  M.  J.  S. 

Pettenkofer's  Reaction.  By  F.  Mtlius  {Zeit.  j^hysiol.  CJiem.,  11, 
492 — 496). — The  cause  of  the  blood-red  colour  produced  on  adding 
cane-sugar  and  sulphuric  acid  to  cholic  acid  (Pettenkofer's  reaction) 
is  unknown.  The  same  colour  is  produced  by  the  bile  acids,  by 
chole'ic  acid,  and  by  the  distillation  products  of  cholic  acid.  On  the 
other  hand,  dehydrocholic  acid  and  bilianic  acid  do  not  give  it;  in 
these  latter  acids  hydroxyl  is  absent,  and  it  is  not  improbable  that 
the  reaction  depends  on  the  presence  of  the  hydroxyl-group.  The 
reaction  may  be  obtained  by  using  furfuraldehyde  instead  of  sugar. 
That  it  is  not  the  sugar  itself  on  which  the  reaction  depends,  but  some 
volatile  substance,  was  considered  probable,  because  the  reaction 
was  obtained  from  the  distillate  of  sugar  with  dilute  sulphuric 
acid;  acetone,  mesityl  oxide,  and  phorone,  which  are  formed  in  this 
process,  do  not  give  the  reaction,  but  furfuraldehyde,  which  is  also 
formed,  does.  As  a  test  for  furfuraldehyde,  it  is  exceedingly  delicate, 
a  drop  of  a  mixture  of  water  and  furfuraldehyde  in  the  proportion 
20,000  to  1  gives  the  colour  on  the  addition  of  cholic  acid  and  sul- 
phuric acid  ;  in  other  words,  the  fortieth  part  of  a  milligram  can  be 
thus  detected.  The  colour  can  be  extracted  by  ether,  which  is 
coloured  blue  by  it. 

Other  substances,  however,  besides  cholic  acid  give  the  same  re- 
action with  furfuraldehyde,  namely,  isopropyl  alcohol  (to  a  slight 
extent),  isobutyl  alcohol  (very  intensely),  allyl  alcohol,  trimethyl 
carbinol,  dimethyl  ethyl  carbinol,  amyl  alcohol,  oleic  acid,  and  petro- 
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leum.  Among  the  substances  which  do  not  give  the  colour  are  the 
following  : — Ethyl  alcohol,  propyl  alcohol,  capryl  alcohol,  acetic  acid, 
isobutyric  acid,  acraldehyde,  and  benzene.  The  substances  which  give 
the  test  are  seen  in  general  to  be  unsaturated  compounds,  or  those 
which  by  the  loss  of  water  become  unsaturated  ;  it  is  considered  not 
improbable  that  the  reaction  depends  on  some  hydrocarbon  produced 
from  the  foregoing  compounds  when  they  lose  water  owing  to  the 
action  of  sulphuric  acid.  W.  D.  H. 


Detection  of  Albumin  in  Urine.  By  A.  Ltebermann  {Ghem. 
Centr.,  1887,  600). — If  albamin  is  extracted  a  few  times  with  alcohol, 
Hnd  then  washed  with  cold  ether,  it  gives  a  deep  violet  coloration  if 
heated  with  concentrated  hydrochloric  acid  (sp.  gr.  1'196).  Positive 
results  were  obtained  with  various  pathological  products,  but  experi- 
ments with  heemoglobulin,  chondrin,  and  keratin,  were  unsuccessful. 
In  the  case  of  urine,  the  liquid  is  at  first  boiled  with  a  small  quantity 
of  acetic  acid,  and  tbe  precipitated  albumin  treated  as  above;  the 
reaction  succeeded  with  5  c.c.  of  urine  to  which  ^0*1  per  cent,  of  egg. 
albumin  was  added.  V.  H.  V. 
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466. 
conductivity  of,  in  dilute  solutions, 

758. 
conductivity      of      mixtures      of 

aqueous  solutions  of,  415. 

constitution  of,  443. 

fatty,  higher,  action  of  sodium  on 

the  etliyl  salts  of,  1099. 

from  drying  oil,  798,  913. 

homologous  and  isomeric,  heats  of 

neutralisation  of,  95. 

inorganic,  complex,  113,  703. 

constitution  of,  777. 

isohydric  solutions  of,  416. 

volumetric  estimation  of,  in  salts 

of  the  alkaloids,  621. 
Aconitic  acid,  467. 
Aconitine,  preparation  of,  1125. 
Acorns,  carbohydrate  from,  909. 
Acraldehyde,  compound  of  phenylhydra- 

zine  with,  932. 
Acridaldehyde,  850. 
Acridinecarboxylic  acid,  850. 
Acridylacrylic  acid,  849. 
Acrylaldehydophenoxyacetic    acids,   o-, 

m-,  and  p-,  259. 
Acrylic  acid,  trichloro-,  570. 

acids,  substituted,  570. 

Actinometry,  189. 

Affinity,  chemical,  coefficients  of,  548. 

of  bases,  coefficients  of,  324. 

residual,  Teans.,  593. 

Agalite,  452. 

Agricultural  experiments  with  iron  sul- 
phate as  a  manure,  Teans.,  215. 
Air  analysis  on  a  new  principle,  180. 
atmospheric,  absorption  spectrum 

of,  625. 

carbonic  anhydride  in,  549. 

determination   of    organic  matter 

in,  532. 
estimation  of  carbonic  anhydride 

in,  300. 

percentage  of  oxygen  in,  885. 

Alahandine,  artificial  formation  of,  781. 
Albite,  microscopic  crystals  of,  in  the 

calcareous  rocks  of  the  Western  Alps, 

1023. 
Albumin,      absorption     spectrum     of, 

Teans.,  59. 
behaviour  of  hydrogen  peroxide  to, 

607. 
detection  of,  in  urine,  1003,  1150.  ^ 
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Albumin,  detection  of  traces  of,  407. 
egg,  action  of  oxidising  agents  on, 

683. 
behaviour  of  sodium  nitrite 

with,  683. 

formation  of,  in  plants,  615. 

in  normal  urine,  390. 

• presence   of,   in   vegetable    tissue, 

407. 
separation    of   globulin    from,  in 

urine,  406. 
Albuminoids,  determination  of  sulphur 

in,  396. 
■ estimation  of,  in  the  liquid  from 

cysts,  &c.,  872. 

formation  of,  in  plants,  70. 

microchemical  test  for,  407. 

of   human  milk  and   cows'    milk, 

388. 
Albumoses,  285. 
Alcohol   and   ethereal   salts,    action    of 

metallic  alkyl  oxides  on  mixtures  of, 

Teans.,  627. 

electrolysis  of,  94. 

Alcohols,  action  of   hydrogen  chloride 

on  a  mixture  of,  with  aldehyde,  231. 
detection  of  certain  hydrocarbons 

in,  1088. 
monatomic,  relations  between  the 

boiling   points   and   constitution    of, 

879. 
■         polyatomic,  action  of,  on  solutions 

of  boric   acid  and   hydrogen  sodium 

carbonate,  790. 

oxidation  of,  651. 

Aldehyde,  action  of  hydrogen  chloride 

on  a  mixture  of,  with  alcohols  and 

phenols  respectively,  231. 

hydrated,   density   and   magnetic 

rotation  of,  Teans.,  813. 

resin,  1090. 

Aldehyde-coUidine,  constitution  of,  737. 
Aldehydes,  action  of,  on  ammonium  thio- 

cyanate,  580. 

action  of  sulphur  on,  462. 

compounds   of,  with  mercaptans, 

126,  462. 

condensation   of,    with    aromatic 

diamines,  494. 

——  condensation  of,  with  ethylaniline, 
577. 

condensation    of,    with    phenols, 

494,  825. 

fatty,  action  of  aniline  on  mixtures 

of,  974. 
Aid ehydophenoxy acetic  acids,  jp-  and  m-, 

258. 
Aldoximes,  reduction  of,  249,  568. 
Aleurone-grains  in  the  seed  oi  Mi/ ristica 

Surinamensis,  1061. 
Algaborilla,  498. 
Alkali  metals,  production  of,  107. 


Alkaline  earths,  phosphates  of,  877. 

vanadates,  639,  705. 

Alkalis,  crystallisation  of,  from  alcohol, 
889. 

in  silicates,  Lawrance  Smith's  plan 

for  estimating,  181. 

Alkaloid-like  bases  in  Galician  petro- 
leum and  paraffin  oil,  979. 

Alkaloids,  603,  851. 

action  of,  in  the  animal  and  vege- 
table kingdom,  859. 

colour  reactions  of,  58,  752. 

filter-tube  for  use  in  the  estima- 
tion of,  by  Mayer's  reagent,  1002. 

of  coca  leaves,  1125. 

— ~  of  gelsemium  root,  981. 

volumetric  estimation  of  acids  in 

salts  of  the,  621. 

Alkannin,  1051. 

Alkyl  bisulphides,  mixed,  action  of 
potash  on,  371. 

bromides,  methods  for  determining 

the  relative  stability  of,  122. 

hypochlorites     from     isonitroso- 

compounds,  795. 

a-Alkylcinchonic  acids,  504. 
Allium  ursinum,  ethereal  oil  of,  1089. 
Allocrotonic  acid,  chlor-,  1029. 
Alloxan,  oxidising  action  of,  1100. 
Alloys,  action  of  acids  on,  779. 

estimation  of  tin  and  lead  in,  304. 

of  tin  with  the  platinum  metals, 

action  of  acids  on,  779. 
Alluvial  deposits,  recent,  in  the  Ij  and 

Zuyder  Zee,  224. 
Allyl  alcohol,  preparation  of,  905. 

bromide,  compound  of  phenyl- 
hydrazine  with,  932. 

iodide,  preparation  of,  905. 

trisulphide,  so-called,  1088. 

Allylcamphorimide,  489. 
AUjlmalonic  acid,  Teans.,  16. 
Allylpbenylhydrazine,  933. 
a-Allylpyridine  and  its  derivatives, 
o-Allylquinoline,  975. 
Allylsuccinimide,  489. 
Allyltrichloracetamide,  1098. 
Alstonite,  chemical  constitution  of, 
Alum  in  bread,  logwood  test  for,  1143. 

detection  of,  in  flour,  530. 

Alumina,  action  of  carbon  tetrachloride 

on,  552. 
action  of  fluorides  on,  556. 

estimation  of,  in  mineral  phos- 
phates and  manures,  302. 

phosphorescence  of,  191,  409, 1067. 

phosphorescent,   crimson   line  of, 

1006. 

sharp  line  spectrum  of,  1069. 

red  fluorescence  of,  191,  409,  538, 

625. 
volumetric  estimation  of,  865. 


160. 


18. 
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Aluminium  chloride  reaction,  150. 
detection  and  estimation  of,  in  wine 

and  grapes,  690. 
determination   of,  in   presence  of 

much  iron,  182. 

galvnnic  polarisation  of,  415. 

in  the  ashes  of   flowering  plants, 

Teans.,  748. 

production   of,    in    the    electrical 

furnace,  551. 

sulphate,  basic,  448. 

— — detection  of   free   sulphuric 

acid   and    aluminium    hydroxide   in, 

182,  530. 
Alums,  Chilian,  558. 

water  of    crystallisation   of,    218, 

892. 

Amalgamation,  expansion  produced  by, 

327. 
Amalgams,  conductivity  of,  757. 
Amides,  aromatic,  preparation  of,  42. 

decomposition  of,   by  water    and 

-  dilute  acids,  235. 

Amidine-derivatives,  42. 
Amidoazobenzene,  ^-,  action  of  acetone 

on,  480. 
relation  of  diazobenzeneanilide  to, 

Pboc,  26. 
• Wallach's  explanation  of  the  iso- 
meric transformation  of  diazoamido- 

beiizene  into,  Proc,  27. 
Amidoazo-compounds,  ortho-  731. 
AiTudoazo-a-naphthalene,        description 

and  measurement  of  the  spectrum  of, 

Trans.,  190. 
Amidoazo/3-naphthalene,       description 

and  measurement  of  the  spectrum  of, 

Trans.,  191. 
j3-y-amidoazonaphthalene,  590. 
Amido-compounds,   aromatic,   action  of 

silicon  tetrachloride  on,  Trans.,  40. 
formation  of  haloM  substitu- 
tion-derivatives of,  by  the  reduction 

of  nitro-derivatives  of  hydrocarbons, 

810. 

in  the  animal  system,  512. 

substituted,  action  of  dilute 

nitric  acid  on,  1038. 
Aniido- group  in    aromatic   compounds, 

displacement  of,  by  hydrothionyl  and 

oxysulphurvl,  478. 
displacement     of,     by     the 

nitro-group  in   aromatic  compounds, 

720. 
j^midosulphonic  acids,  action  of   alde- 

liydes  on,  9<)2. 
Amines  in  snint,  792. 
jiarafHnoYd,  decomposition  by  heat 

of  the  nitrates  of,  230. 
• primary,  formation   of,  from  the 

corresponding      halogen  -  derivatives, 

1037. 


Amines,  secondary,  action  of  thiocarb- 
onyi  chloride  on,  822. 

tertiary,    behaviour    of,    towards 

nitric  acid,  1041, 

Ammonia,  absorption  of,  by  clay,  1136. 
action  of  sulphur  on,  327. 

detection    of,    in    a    mixture    of 

alkaline  salts,  297. 

■ determination   of,  in  arable  soil, 

297. 

diffusion  of,  through  the  atmo- 
sphere, 11. 

direct  union  of,  with  non-saturated 

compounds,  793. 
evolution  of,  from  vegetable  soils, 

860. 
importance  of,  for  the  formation 

of  glycogen  in  the  liver  of  the  rabbit, 

678. 

oxidation  of,  in  presence  of  plati- 
num or  palladium,  635. 

percentage  of,  in  soils,  83. 

poisoning  by,  392. 

synthesis  of,  as  a  lecture  experi- 
ment, 442. 

Ammonio-mercurie  chromates,  218. 

Amiiionio-zinc  chlorides,  o51. 

Ammonium  bromide,  combinations  of, 
with  ammonia,  631. 

carbonate   in    spiritus    ommonitB 

aromaticus,  B.P.,  estimation  of,  398. 

chloride,  decomposition  of,  by  an 

alloy  of  zinc  and  iron,  443. 

decrease  of  the  compressi- 
bility of  solutions  of,  with  increase  of 
temperature,  768. 

cliromiodate,  777. 

copper  iodides,  772. 

dichromate,  p'eparation  of,  449. 

hydrogen  carbonate,  decomposition 

of,  by  water,  11. 

tension  of  dissociation 

of,  10. 

magnesium  arsenate,  204. 

phosphate,  202. 

sulphate  and  Chili  saltpetre,  com- 
parative manurial  value  of,  77. 

sulphite,  887. 

vanadate,  899. 

Amphodeuteroalbumose,  286. 

Amyl  nitrite,  tertiary,  458. 

perchloro  ,  perchlorosebacate,  801. 

pyrovanadate,  Trans.,  754. 

vanadate,  Trans.,  753. 

Amylacetylacetone,  653. 
Amylanhydracetonebenzil,  Trans.,  433. 
Amylene,  Guthrie's  compound  of,  with 

nitric  peroxide,  Proc,  108. 
Amyloid,  action  of  pepsin  on,  506. 
Amyrilene,  a-  and  /3-,  734. 
Amyrins,  a-  and  jS-,  733. 
Anacardic  acid,  Trans.,  663. 
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Andalusite  from  Marabastad,  Transvaal, 

562. 
Andesine  from  Sutherlandshire,  1022. 
Andromedotoxim,  497. 
AnemoTiin,  843. 

AnhydracetaTnidohemipinic  acid,  47. 
Anhydracetonebenzil,  Tbans.,  420. 
AuhydracetophenoTiebeTizil,TEANS.,429. 
Anhydracetyl-o-amidobenzmethylamide, 

1044. 
Anhydracetyl-o-amidobenzoate,  1043. 
Anhydrides  of   bibasic  acids,  action  of 

phenylhydrazir.e  on,  669. 
Anbydro-o-aniidophenyl    cai^bonate,  38, 

245. 
Anhydro-bases,  notes  on,  Teans.,  691. 

-compounds,  937. 

Anhydrodiazohemipinic  acid,  49. 
Anhydroecgonine   and    its    derivatires, 

741. 
Anhydrogluco-o-diamidobenzene,  930. 
a-Anhydrophospholuteotungstic       acid, 

777. 
Anilic  acid,  cblorobrom-,  Teans.,  784. 

acids,  926. 

chlor-  and  brom-,  action  of 

bromine  on,  1106. 
Anilidonitropianic  acid,  46. 
Anilido-opianic  acid,  46. 
Anilidophthalamic  acid,  669. 
a-Anilidotribromopropionitrile,  143. 
Aniline  and  its  homologues,  134. 
-—  compound  of,  with  silicon  fluoride, 

243. 
diazotised,  m-mtro-,  action  of,  on 

jS-nitranihne,  Trans.,  102. 

dichromate.  927. 

w-fluoro-,  131. 

/>-fluoro-,  113. 

from  phenol,  243. 

m  -  nitro-^  -  chlor-,     and    its     de- 
rivatives, 810. 

nitroso-,  1114. 

poisoning,  514. 

sebate,  822. 

use  of  Congo-red  in  titrating,  90. 

Animal  body,  oxidation  in,  610. 

gum,  26. 

oil,  extraction  of  pyrroline  from, 

59. 

system,  amido-compounds  in,  512. 

Animals,  nitrates  in,  389. 

Anisaldoxime,  1041. 

Anisamine  and  its  derivatives,  1041. 

Anisic  alcohol,  39. 

Anisoil,  clilorine-derivatives  of,  923. 

heat  equivalent  of,  428. 

Anisylarsenic  acid,  367. 

anhydri(<e,  367. 

Anisylarsine  dichloride,  367. 

oxide,  367. 

tetrachloride,  367. 


Anisylcarbamide,  1041. 
Anisylthiocarbamide,  824,  1041. 
Anisylthiocarbimide,  824. 
Anthracene    dihydride,     behaviour    of, 

with  carbonyl  chloride,  593. 

tetrachlor-  and  dichlor-,  831. 

Anthraeen*'-y-carboxylic     acid,     mono- 

and  di-sulphonic  acids,  594. 

acids,  substituted,  593. 

Anthracenedicarboxylic     acids,    [1  :  3] 

and  [2  :  3]^  841. 
Anthranol,  action  of  bromine  on,  1049. 

' brom-,  1049. 

preparation  of,  965. 

Anthraquinone  dibromide,  1049. 

teti-acblor-,  831. 

Anthraquinonedicarboxylic  acids,  [1 :  3] 

and  [2:3],  841. 

Anthraquinonedisulphonic  acid,  tetra- 
chlor-, 831. 

Anthrone,  nitroso-,  675. 

Antialbumid,  285. 

Antin)onious  sulphide,  detection  of 
stannic  sulphide  in  presence  of,  183. 

Antimonite  from  Valdagno,  1084. 

Antimony  and  arsenic,  separation  of,  78. 

known  to  the  ancients,  443. 

microchemical  test  for,  300. 

oxide,  colour  reactions  of.  305. 

phosphorescence  of,  1067. 

tartrate,  657. 

vapour-density  of,  at  a  white  heat, 

888. 

variations  in  the  electric  resistance 

of,  in  a  magnetic  field,  760. 

volatility  of,  445. 

volumetric  estimation  of,  in  pre- 
sence of  tin,  400. 

Antimonyl  potassium  tartrate,  heat  of 

formation  of,  544. 
Antipyrine,  601. 

derivatives  of,  603. 

Apatite,  composition  of,  781. 
Ap])aratus    for    chemical    laboratories, 

105. 
Arabinose,  229. 

action    of    sodium    amalgam    on, 

714. 

constitution  of,  465. 

Arabinoseearboxylamide,  230. 

Arabinosecarboxjlic  acid,  constitution 
of,  465. 

Arabinosecarboxyllactone,  230. 

Arabitol,  714. 

Arabonic  acid,  230. 

Aragonite,  altered,  from  Vesuvius,  18. 

Arc,  electric,  formation  of.  without  con- 
tact of  the  electrodes,  626. 

Argcntous  comjjounds,  636,  699. 

■ oxide,  700. 

sulphide,  700. 

See  also  Silver. 
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Aromatic  compounds,  influence  of  light 
on  the  action  of  halogens  in,  807. 

polysulphides,  synthesis  of,  923. 

series,   chloronitro-derivatives    of, 

834. 
Arsenates,   phosphates,  and  vanadates, 

analogous,  Teans.,  94. 
Arsenic    acid,    normal,    saturation    of, 
with  barium  hydroxide,  7. 

saturation   of,  with   calcium 

and  strontium  oxide,  8. 

saturation  of,  with  magnesia, 

204. 

■ action  of,  on  aqueous  silver  nitrate, 

332. 

amorphous  modifications  of,  888. 

and  antimony,  separation  of,  78. 

anhydride,     colour    reactions    of, 

305. 

behaviour  of,  on  exposure  to  air, 

888. 

detection  of,  397. 

microchemical  test  for,  300. 

pentasulphide,  213. 

Eeinsch's  test  for,  397. 

use  of  copper  containing,  for  the 

dearsenification  of  hydrochloric  acid, 
397. 

vapour-density  of,  at  a  white  heat, 

8S8. 
Arsenious    and    svilphuric    anhydrides, 
compound  of,  212. 

anhydride,    colour    reactions     of, 

305. 

compounds  of,  with  halogen 

salts,  107. 

prismatic,    monoclinic    form 

and  optical  properties  of,  1015. 

iodosulphide,  213. 

Asclepiadin,  377. 

Asclepias   ctirras.favica   and  A.    incar- 

nata,  active  principles  of,  377. 
Ash  of  flowering  plants,  aluminium  in, 

Trans.,  748. 
Asiminine,  981. 

Asparagine,  decomposition  of,  by  water 
and  dilute  acids,  236. 

transformation    of    fumaric     and 

male'ic  acids  into,  1100. 
Asparagines,  optically  active,  reciprocal 

transformation  of  the,  802. 
Aspartic   acid,    conversion    of    fumaric 
and  maleic  acids  into,  917,  1100. 

imide  of,  1031. 

Association,  Teans.,  782. 
Atmosphere,    amount     of    oxygen    in, 
634 

carbonic  anhydride  in,  214. 

formation   of    active   oxygen    in, 

211. 
portable  apparatus  for  the  estima- 
tion of  carbonic  anhydride  in,  999- 


Atomic    weight,     determination     from 

specific  heat,  419. 
weights,     determination    of,     by 

means      of     the     normal     sulphate, 

Trans.,  676. 
Augite  from  the  Whin  Sill,  1022. 
Auric  acid,  non-existence  of,  16. 

chloride,  action  of  hydrogen  on,  450. 

sublimed,  341. 

diamine,  112. 

imidochloride,  112. 

oxide,  16. 

Aurin,  description  and  measurement  of 

the  spectrum  of,  Trans.,  167. 
Auroauric  oxide,  15. 
Aurochlorides   of   the   alkaline  metals, 

solubility  of,  16. 
Aurophosphorus     chloride,     action     of 

alcohols  on,  227. 
Aurous  oxide,  15,  112,  450. 

sulphide,  1020. 

Avidity  formula,  critical  remarks  on,  633. 
Avogadro's    hypothesis,    demonstration 

of,  698. 
Azines,  383  ;  Trans.,  98. 

new  method  of  preparing,  590. 

Azo-  and    diazo-derivatives,  researches 

on     the     constitution     of.     Trans., 

102. 
Azo  benzene,    action    of   heat     on    the 

vapour  of,  572. 
bromo-   and   nitro-derivatives  of, 

663. 
bromo-  and  nitrobromo-derivatives 

of,  478. 

description   and   measurement   of 

the  spectrum  of.  Trans.,  176. 

halogen-derivatives  of,  478. 

nitro-,  478. 

jo-chloro-,  derivatives  of,  247. 

jo-Cyano-,  248. 

_p-nitrochloro-,  248. 

Azobenzenecarboxylic  acid,  para-,  248. 
Azobenzenesulpbonic     acid,    p-chloro-, 
and  its  derivatives,  248. 

acids,  bromo-,  478. 

Azo-compounds,40,  663. 
Azodimethylquinol,  364. 
)0-nt-Azonaphthalene,  590. 
Azonium  bases,  729. 
Azo-opianic  acid,  48,  257. 
Azo-opianphenylhydrazide,  45. 
Azophenine,  821. 

"  chlor-,  1105. 

constitution  of,  1105. 

tetrabrom-,  1105. 

Azophenines,  1105. 
Azophenylallyl,  933. 
Azotoluene,  chloro-^-,  248. 

direct   substitution    products    of, 

479. 

nitro-derivatives  of,  479. 
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Azoxybenzene,  nitro-,  479,  664. 
Azoxy toluene  (ortho-),  932. 


B. 


Bacillus  of  panary  fermentation,  70. 
Bacteria,  anaerobic,  culture  of,  1135. 
changes  induced  in  water  by  the 

development  of,  615. 

chemical  constituents  of,  393. 

Bacterial  life  in  relation  to  oxygen,  291. 
Bacterium  aceti,  action  of,  on  erythrol, 

Tbans.,  641. 
action  of,  on  glycerol,  Trans., 

639. 
action  of,  on  glycol,  Teans., 

638. 

xylinum,     cellulose    formed    by, 

Trans.,  643. 

Barbituric  acid,  dibromo-  and  dichloro-, 
new  mode  of  formation  of,  129. 

Barium  carbonate  and  sodium  sulphate, 
influence  of  pressure  on  the  reaction 
between,  332. 

chloride,  hydrates  of.  766. 

chromoxalates.  Trans.,  388. 

cuprous  thiosulphate.  Trans.,  39. 

hydroxide,  hydrates  of,  765. 

manganate,  preparation,  552. 

microchemical  test  for,  301. 

opianylacetate,  47. 

phosphates  :  their  applicationa  in 

acidimetry,  701. 

phosphorescence  of,  1067. 

vanadates,  339. 

Barley,  American,  616. 

composition  of,  73. 

Barytocalcite,  chemical  constitution  of, 

18. 
Bases,  coefficients  of  affinity  af,  324. 

from  animal  oil,  157. 

Basic  slag  as  manure,  995. 

crystals  in,  Trans.,  601. 

phosphoric  acid  of,  445. 

Batteries,  voltaic,  ferric  chloride  as  an 

exciting  liquid  for,  413. 
Battery,  water,  simple  form  of,  412. 
Beans,  iron  sulphate  as  a  manure  for, 

Trans.,  219. 
Beer,   detection  of  hop  substitutes   in, 

1146. 

estimation  of  carbonic  anhydride 

in,  1144. 

estimation  of  glycerol  in,  306. 

Bees-wax,  non-acid  constituents  of,  124. 

Beet- juice,  analysis  of,  751. 

Beetroot,  destruction  of  the  nematoids 

of,  617. 
Beetroots,  ammonia  in,  71. 
Beet,  sugar,  superphosphate  manuring 

for,  295. 
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Beets,  sugar,  manurial  experiments  with, 

748. 
Benzaldehyde,  action  of  sodium   alkyl- 

oxides  on,  574. 
nitro-,  condensation  of,  with  hydro- 
carbons, 44. 
^ -nitro-,  action  of,  on  quinaldine, 

976. 
Benzaldehyde-greens,    manufacture    of, 

579. 
Benzaldehydes^  nitro-,  behaviour  of  the 

three   isomeric,  in  the  animal  body, 

684. 
behaviour    of,   with    ethyl 

acetoacetate  and  ammonia,  845. 
Benzaldi-a-naphthol,  270. 
Benzaldinaphthyl  oxide,  270. 
Benzaldoxim-o-carboxylic  acid,  951. 
Benzalglycoldinaphthylacetal,  270. 
Benzalhomo-o-phthalethylimide,  1111. 
Benzalhomo-o-phthalimide,  726. 
Benzal-)8-naphthylamine,  494. 
Benzamide,  o-amido-,  action  of  nitrous 

acid  on,  667. 
Benzene,  action  of  acetylene  on,  in  pre- 
sence of  aluminium  chloride,  806. 
action  of  methylene  chloride  on,  in 

presence  of  alminium  chloride,  1102. 
action  of  sulphurous  anhydride  on, 

371. 
■  and  ethylene,  action  of  heat  on  the 

mixed  vapours  of,  572. 

bromo-,   action  of   sodium  meth- 

oxide  on,  242. 

compounds,  constitution  of,  1005. 

constitution   of,   362,    370,    719  j 

Trans.,  208. 

crystallised,  molecule  of,  922. 

diamidodiimido-,  nitrate,  930. 

o-dichloro-,  1101. 

action  of  methyl  chloride  on, 

in    presence  of    aluminium   chloride, 

1101. 

j»-dinitroso-,  575. 

fluoro-,  130. 

^-fluoronitro-,  131. 

halogen-,  haloids,  806. 

heat    equivalents    of    homologues 

of,  427. 

hoxachloride,  a-trichloro-,  806. 

hexa-derivatives  of,  929. 

iodo-,  preparation  of,  from  phenyl- 
hydrazine,  lu42. 

isomeride  of,  1033. 

monobromo-,  a  second,  134. 

nitro-,  action  of  light  on  alcoholic 

solutions  of,  240. 
nucleus,      substitution      in     the, 

Trans.,  579. 

tetramido-,  and  its  derivatives,  476. 

Benzene-i»-azodimethylaniline,  acetami- 

do-,  41. 
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Benzeneazodimetliylaniline,  amido-,  41. 
Benzeneazonaplitliols,  54, 
Benzeiieazo-jS-naphtholsulplionic      acid, 

description  and  measurement  of  the 

spectrum  of,  Tkans.,  196. 
Benzeneazo-j8-naphthylphenylamine, 

730. 
Benzeneazophenol,  chloro-,  664. 
Benzene-derivatives,  oxidation  of,  with 

potassium  ferricyanide,  727. 
Benzenediazoconine,  137. 
Benzenediazopiperidide,  137. 
Benzene-^-diazopiperidide,  nitro-,  131. 
Benzenesulphinic  acid,  w-nitro-,  723. 
Benzenesulphonic  acids,  action  of  cyan- 
amide  on,  833. 
Benzenoid  compounds,  an  explanation 

of  the  laws  which  govern  substitution 

in,  Teans.,  258,  583. 
Benzenylamido-a-naphthyl  mercaptan, 

839. 
Benzenylamido-i8-naphthyl  mercaptan, 

840. 
Benzidine,  bromo-,  479. 
Benzidine-derivatives,  672. 
Benzil,  condensation  products  of,  with 

ketones,  Teans.,  431. 

dihydrocyanide,  Teans.,  29. 

phenylhydrazine,  138. 

Benzihdenehydrazinebenzoic  acid,  150. 
Benzodimethyldifurfuran  (para)-,  803. 
Benzodimethylfurfurandicarboxylic 

acid,  804. 
Benzoic  acid,  j9-bromo-,  1107. 

heat  of  combustion  of,  762. 

nitrochloro-,  946. 

tetrachloro-,  and  its   deriva- 
tives, 1046. 

acids,  chloro-,  828. 

peroxide     as     a     dehydrogenising 

agent,  151. 

sulphinide,  144. 

^-bromo-,  145. 

Benzomethylamide,  o-amido-,  1043. 
Benzophenone-^-dicarboxylic  acid,  484. 
Benzoquinonecarboxylic  acids,  255. 
Benzotrimethylfurfuran,  263. 
Benzotrimethyltrifurfurocarboxylic 

acid,  263. 
Benzotritolazine,  474. 
Benzoyl  compounds,  heat  equivalents  of, 

878. 

thioarsenite,  950. 

Benzoylacetoneanilide,  849. 
a-Benzoyl-;3-acetylphenylhydrazine, 

820. 
Benzoylaldehyde    and     its    derivatives, 

940. 
Benzoyl-o-amidobenzamide,  1044. 
Benzoyl-o-amidobenzmethylamide,1045. 
Benzoylbenzoic    acid,    tetrachlorortbo-, 

831. 


Benzoylbutyl  alcohol,  Trans.,  733. 

bromide,  Teans.,  732. 

Benzoyldichlorobenzoic     acid    (ortho-), 
832. 

BenzoylethyltoluenesTilphonamide,  145. 

Benzoylmethylketole,  588. 

Benzoylmethyltoluenesulphonamide, 
345. 

Benzoylphenylamidoacetic  acid,  1108. 

Benzoylphenylhydrazine,     unsymmetri- 
cal,  and  its  derivatives,  820. 

Benzoylphenylhydrazines,  isomeric,  865. 

Benzoylphenyisemicarbazide,  820. 

Benzoylphenyltoluenesulphonamide, 
146. 

j8-Benzoylpicolinic  acid,  737. 

Benzoyl-/3-propionic     acids,     alkylated, 
827. 

Benzoylpyruvie  acid,  944. 

Benzoyltoluenesulphonamide  and  its  de- 
rivatives, 145. 

Benzoyltrimellitic  acid,  942. 

Benzoyltrimethylenecarboxylic  acid,  ac- 
tion of  water  on,  Teans.,  837. 

Benzyl  and  benzoyl  compounds,  951. 

chloride,  o-cyano-,  1035. 

cyanide,  o-cyano-,  1035. 

o-nitro-,  131. 

ethyl  ether,;? -bromo-  and  p-ehloro-, 

and  their  decomposition  by  heat  and 
nitric  acid,  1103. 

isoamyl  ether^  decomposition  of,  by 

heat  and  nitric  acid,  1103. 

ieobutyl    ether,    decomposition  of, 

by  heat  and  nitric  acid,  1103. 

Benzylacetone-o-carboxylie  acid,  144. 

Benzylamine,  40. 

o-amido-,  1037. 

o-nitro-,  1037. 

preparation  of,  245,  249. 

Benzylbenzenylamine,  246. 

Benzyl-derivatives     of    hydroxylamine, 
246,  813. 

Benzylethylacetic  acid,  ^-nitro-,  490. 

Benzylidene  ethylene  bisulphide,  462. 

Benzylidene-acetoxime,  action  of  dehy- 
drating agents  on,  666. 

Benzylidenebenzoyl      phenylhydrazide, 
820. 

Benzylidene-bis-diphenylpyrazolone, 
1121. 

Benzylidenecarboxylic  acid  (ortho-) ,  951. 

Benzylidenediphenylpyrazolone,  1121. 

Benzylidenehydrazinebenzenesulphonic 
acid,  933. 

Benzyhdenemethylketole,  265. 

Benzylidenephenylhydrazine,  1105. 

Benzylidenequinaldine,  ;>-nitro-,  976. 

Benzylidenerhodanic  acid,  1109. 

o-amido-,  1109. 

Benzylideneskatole,  957. 

Benzyiidenetolylene,  151. 
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Benzjlidenethiobiuret,  580. 

Benzylimidobenzylcarbaminetliioetliyl, 
43. 

Benzylimidobenzylcarbaminethio- 
metliyl,  43. 

Benzylmaloudiamide,  952. 

Benzyl methylketonesulphonic  acid,  J41. 

Benzylnitraniline,  m-  and  p-,  Teans., 
113. 

Benzyl-^-nitraniline,  action  of  diazo- 
tised  «»-nitraniline  on,  Trans.,  114. 

a-Benzylpbenylhydrazine,  1104. 

Benzylphthalimide  and  its  o-nitro-de- 
rivative,  1037. 

o-cyano-,  1038. 

Benzylpyrroline,  843. 

action  of  acetic  anhydride  on,  843. 

Benzylrosanilinedisulplionic  acids,  pre- 
paration of,  579. 

Berbamine,  284. 

Berberidese,  alkaloids  of,  283. 

Berberine,  oxidation  of,  with,  potassium 
permanganate,  604. 

salts,  604. 

Berberonic  acid,  1118. 

Betorcinol,  39. 

Biebrich  scarlet,  description  and  mea- 
surement of  the  spectrum  of,  Teans., 
194. 

Bile  acids,  606,  682. 

colouring  matters,  origin  of,  290, 

Hiifner's  reacriou  in,  390. 

pig'Sj  the  acids  of,  742. 

Bilianic  acid,  982. 

Biotite,  646. 

Bis-diphenylpyrazolone,  1121. 

Bismarck  brown,  description  and  mea- 
surement of  the  spectrum  of,  Tbans., 
180. 

Bismuthates,  Trans.,  77. 

Bismuth  alkyl  compounds,  802. 

compounds,  fluorescence  of,  4. 

—  organo-,  368. 

conductivity  of,  for  heat  in  a  mag- 
netic field,  1009 

ethyl,  802. 

fluorescence  of,  189,  873,  1006. 

metallurgy  of,  900, 

methyl,  802. 

microchemical  test  for,  301. 

oxide,  colour  reactions  of,  305, 

pentoxide,  340. 

phosphorescence  of,  1067. 

salts,  action  of  hydrogen  peroxide 

on,  340. 

separation  of,  from   mercury  and 

palladium,  302. 

sulphate,  Teans.,  679. 

thiocyanate,  566. 

valency  of,  368. 

Bismuthic  gold,  707. 

Bismuthite  from  North  Carolina,  783. 


Bisulphides  and  bisulphoxides,  organic, 
reaction  of,  with  potassium  sulphide, 
226. 

Bleaching  powder,  action  of  ammonia 
on,  700. 

constitution  of,  700. 

Bloedite,  1085. 

Blood  analysis,  new  method  of  (hsema- 
toscopy),  312. 

causes  of  the  alteration  of,  in  con- 
tact with  air,  oxygen,  and  carbonic 
anhydride,  609. 

colouring  matter  of,  behaviour  of 

sodium  nitrite  with,  683, 

formation   of  methsemoglobin  in, 

by  the  action  of  alloxantin,  508. 

human,  sp.  gr.  of,  608. 

liver  and   flesh,    composition   of, 

under  varying  conditions,  855. 

peptones  in,  188. 

stains,  detection  of,  in  presence  of 

iron  rust,  408. 

sugar  in   the,  with  reference   to 

nutrition,  66. 

Blood- serum,  new  constituent  of,  983. 

Bohemian  minerals,  analyses  of,  644. 

Boiling  point,  influence  of  change  of 
atmospheric  pressure  on,  206. 

points  of  the  fatty  acids,  C2H4O2 

to  CgHipOg,  207. 

—   of  the  monatomic  alcohols 

and   their  constitution,   relation   be- 
tween, 879. 

Bone-black,  decolorising  power  of,  619. 

Borates,  microchemical  test  for,  300. 

Boric  acid,  conductivity  of,  758. 

determination  of,  299. 

separation  of,  299. 

Borneols,  inactive,  yielding  active  cam- 
phors, 1050. 

Bornyl  phenylamidoformate,  376. 

Bornylamine  and  its  derivatives,  376. 

Bornylcarbamide,  377. 

Bornylphenylcarbamide  and  thiocarb- 
amide,  377. 

Boron,  detection  of,  in  milk,  &c.,  864. 

Botryogene,  21. 

Brain,  distribution  of  lead  in,  in  cases  of 
lead  poisoning,  Peoc,  71. 

Brandy  from  raspberries  and  straw- 
berries, 292. 

normal  butyl  alcohol  and  higher 

alcohols  in,  714. 

Brassaraide,  233. 

Brassic  acid-derivatives,  233. 

anhydride,  233. 

Braunite  from  Jakobsberg  in  Werm- 
land,  643. 

Bread,  logwood  test  for  alum  in,  1143. 

Breithauptite,  artificial,  17. 

"  Brilliant-green,"  preparation  of,  580. 

Brochautite  from  Chili,  783. 
4  7)1  2 
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Bromanil,  Trans.,  148. 

Bromanilic  acid,  action  of  bromine  on, 

1106. 

• constitution  of,  1036. 

Bromides,    decomposition    of,    by    the 

stomach,  508. 
Bromine,  chlorine,  and  iodine,  improred 

form  of  apparatus  for  the  separation 

of,  Teans.,  690. 
— — indirect    determination 

by  electrolysis   of    their   silver  salts, 

525. 

liberation     of,     from     hydrogen 

bromide   by   the   action   of    light   in 
presence  of  oxygen,  Trans.,  804. 

refractive  equivalent  of,  193. 

"  solid,"  use  of,  in  analysis,  688. 

vapour,   dissociation    of,   by    the 

electric  discharge,  1013. 

Bromoform,  787. 

Bromostannic  acid,  554. 

Brookite  from  Magnet  Cove,  Arkansas, 

116. 
Brucine  and  strychnine,  estimation  of, 

853. 

• constitution  of,  505. 

distillation  of,  with  zinc,  282. 

ferro-  and  ferri-cyanides,  852. 

Brucite  from  the  Ural,  345. 
Buratite  from  Laurium,  644. 
Burette  jet,  688. 
Btitaldehyde,  normal,  condensation  of, 

794. 
Butter  analysis,  309. 
Reichert's  method  of,  309, 

1145. 

carrot  colour  in,  310. 

colours,  examination  of,  621. 

■ detection    of    artificial   colouring 

matters  in,  1149. 

determination  of,  in  milk,  752. 

from  various  districts,  996. 

testing,  308,  309. 

Butyl  alcohol,  normal,  in  Cognac  brandy, 

714. 
• chloride   and   ether,  tertiary  tri- 

chloro-,  570. 

perchloro-,  perchlorosebate,  801. 

sebate,  801. 

■ vanadate,  Trans.,  753. 

Butylchloral  hydrate  as  an  antidote  for 

strychnine  and  picrotoxin,  391. 
Butyrates,  acid,  231. 
Butyrellite,    chemical   composition    of, 

17. 
Butyric  acid,  dichloro-,  constitution  of, 

30. 

a-i8-dichloro-,  655,  1029. 

■ pure,  29. 

fermentation,  morphology  of,  1135. 

Butyrochloralbiuret,  1032. 
Butyrylacetophenone,  943. 


Cadaverine,  742. 

identity  of,  with  pentamethylene- 

diamine,  125,  1057. 
Cadmium  borotungstate,  crystallography 

of,  334. 

chloride,    ammoniacal  compounds 

of,  637. 

heat  of  hydration  of,  Teans., 

75. 
determination  of,   and   separation 

from  copper,  398. 
nitrate  and  sulphate,  ammoniacal 

compounds  of,  638. 

basic,  1080. 

sulphide,  titration  of,  with  iodine, 

301. 
Caesium  cobalt  nitrite,  12. 
Caffeine,  action  of,  on  voluntary  muscle, 

985. 
Calamus  root,  bitter  principle  of,  972. 
Calcimetry,  865. 
Calcium  ammonium  arsenate,  108. 

arsenate,  108. 

borate,  108. 

carbonate,  effect  of  manganese  on 

the  phosphorescence  of,  190. 
chloride,  solubility  in  water  at  0°, 

771. 

determination  of,  in  presence   of 

manganese,  865. 

diisobutyloxamate,  357. 

hypochlorite,  conversion  of,  into 

calcium  chlorate,  11. 

isobutyloxamate,  357. 

isobutyrate,  solubility  of,  547,  548. 

orthobutyrate,  solubility  of,  547, 548. 

silicostannate,  333. 

sulphate,  phosphorescence  of,  1067. 

sulphide,  phosphorescence  of,  539, 

540. 
preparation  of,  with  a  violet 

phosphorescence,  2. 
tartrate,  preparation  of,  571. 

tetramethylenecarboxylate,   distil- 
lation of,  with  lime,  Teans.,  229. 

urate,  469. 

vanadates,  339. 

Calorimeter,  Bunsen's  ice,  1073. 

Calorimetric  bomb,  627. 

Camphene,  active,  596. 

Isevogyrate,  action  of  glacial  acetic 

acid  on,  969. 
Camphol,  racemic,  1050. 
Camphols,  isomeric,  375. 
Camphor,  bromo-  and  chloro-,  oxidation 

of,  1115. 

/3-chloronitro-,  970. 

derivatives  of,  842, 1049, 1115. 

a-nitro-,  842. 

)8-nitro-,  842. 
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Camplior,  racemic,  1050. 

Camphoric  acid,  heat  of  neutralisation, 

205. 

racemic,  1050. 

Camphoroxime,  derivatives  of,  496. 
Camphors,  active,  f  x-om  inactive  borneols, 

1050. 

isomeric,  375. 

mononitro-,  842. 

Camphyldiphenylhydrazine,  1050. 
Cane-sugar,    absorption     spectrum    of, 

Teans.,  59. 
influence  of  temperature  on 

the  rate  of  inversion  by  hydrochloric 

acid,  768. 
Capillarity    and    evaporation,    relation 

between  the  theories  of,  323. 

relation  of  weight  of  drops  to,  210. 

Capillary  constants  and  meniscus  angle, 

101. 
meniscus  angle,  relation  of  weight 

of  drops  to,  210. 
Capraldehyde,  constitution  of,  788. 
Capraldoxime,  795. 
Caprocyamidine,  o-amido-,  850. 
Caprocyamiue,  a-amido-,  850. 
Caprylidene,  788. 
Caracolite  from  Chili,  902. 
Carbamide,  action  of  bromine  on,  656. 
action  of,  on  cyanhydrins,  1054. 

action    of,    on    phenylhydrazine, 

1042. 

decomposition  of,   by  water   and 

dilute  acids,  235. 

sulpliinic  compounds  of,  Teans., 

666. 

trichloromethylsulphinate,  Teans., 

668. 
Carbazole-blue,  959. 

synthesis  of,  372. 

/3-Carbocinchomeronic  acid,  1118. 
Carbodinicotinic  acid,  1118. 
Carbohydrates,  26. 

action  of  sulphuric  acid  on,  125. 

formation  of  fat  from,  in  the  dog, 

288. 
Carbon,  absorption  of  gases  by,  Teans,, 

249. 
amorphous,  in  the  Saxon  Erzge- 

birge,  341. 
bisulphide,  action  of  chlorine  on, 

1015. 
molecular  refractive  energy 

of  derivatives  of,  753. 

chains,  closed,  synthetical  forma- 
tion of,  Teans.,  1,  228,  240,  702,  820, 
849. 

combined,    determination    of,   in 

iron,  866. 

— —  compounds,  determination  of  the 
constitution  of,  from  thermochemical 
data,  421,  423. 


Carbon  compounds,  homologous,  heat  of 
evaporation  of,  9. 

of   high    refractive   power, 

molecular  dispersion  of,  626. 

' relation  between  their  mole- 
cular stnicture  and  their  absorption 
spectra.     Part  VIII,  Teans.,  152. 

determination     of     the    relative 

values  of  the  four  units  of  chemical 
activity  of  the  atom  of,  711. 

electrodes,  alteration  of,  1009. 

estimation  of,  in  the  organic  con- 
stituents of  water,  184. 

in  cast  iron,  influence  of  silicon  on 

the  condition  of,  220. 

in  the  sun,  1065. 

oxysulphide,  preparation  and  pro- 
perties of,  1015. 

reaction  of  absorbed  oxygen  on,  at 

various  temperatures,  Teans.,  252. 

refractive  index  of,  193. 

soft,  electrical  resistance  of,  under 

pressure,  315. 

tetrachloride,  action  of,  on  chromyl 

dichloride  and  ferric  phosphate,  330. 

action  of,  on  metallic  oxides, 

329. 

action  of,  on  oxides,  552. 

action  of  sulphur  on,  1015. 

thiodichloride,     reactions     with, 

937. 

Carbonates,  ethereal,  37. 

insoluble,  preparation  of,  221. 

normal,  detection  of,  in  hydrogen 

carbonates  of  the  alkali  metals,  528. 

testing  of,  80. 

Carbonic  anhydride,  absorption  of,  by 
leaves,  172. 

and  ethyl  alcohol,   specific 

gravities  of  mixtures  of,  435. 

apparatus  for  determining,  in 

carbonates,  999. 
&c.,  apparatus  for  estimating, 

398. 

cooling  of,    on    expansion, 

880. 

decomposition  of,  by  chloro- 
phyll, 685. 

estimation  of,  in  air,  300. 

estimation  of,  in  beer,  1144. 

estimation  of,  in  coal-gas,  86, 

297. 

expired,  in  respiration,  esti- 
mation of,  507. 

in  soil,  521 . 

in  the  air  of  schoolrooms,  888. 

in  the  atmosphere,  214,  549. 

portable  apparatus   for  the 

estimation  of,  in  tlie  atmosphere,  999. 

quick  volumetric  determina- 
tion of,  528. 

oxide,  poisoning  by,  392. 
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Carbonyl-o-amidophenol,  477. 
Carbonylcarbazole,  959. 
Carbonylferrocyanogen,  649. 
Carbonylphenylpliosphoric      dichloride, 

p-  and  m-chloro-,  947. 
Carbostyril,  reduction  of,  279. 
Carbo-o-toluylenediphenyltetramine, 

247. 
Carbo-o-toluylenedi-jo-tolyltetramine, 

247. 
Carboxyl,  introduction  of,  into  aromatic 

compounds,  935. 

method  for   the  introduction  of, 

into  aromatic  hydrocarbons,  254. 

Carboxyhiaphthylorthophosphoric  di- 
chloride, a-chloro-,  963. 

Carboxylphenylorthophosphoric  acids 
(para-  and  meta-),  947. 

Carragheen  moss,  galactose  from,  791. 

Carrot  colour  in  butter,  310. 

Carrotene,  265. 

in  leaves,  859. 

Carvacryl  dipotassium  phosphate,  241. 

oxidation  of,  241. 

potassium  sulphate,  241. 

Carvacrylamine,  721. 
Carveol,  376. 

Carvole-derivatives,  475,  923. 
Carvyl  phenylamidoformate,  376. 
Carvylamine,  249,  377. 

■ and  its  derivatives,  475. 

Casein,  absorption  spectrum  of,  Teans., 

59. 
Castor  oil,   distinction   of,   from   other 

fatty  oils,  402. 
Catalysis,  440. 
Catechol,  action  of  ethylenediamine  on, 

722. 

tetrachloro-,  808. 

Cattle  foods,  addition  of  sugar  to,  511. 
Celestine,  pink,  782. 

in  Nautilus  auratus,  781. 

Cells,    living,     absorption     of     aniline 

colours  by,  747. 
Cellulose,  action  of  sulphuric  acid  on, 

125. 
'  fermentation  of,  1131. 

formed    by   Bacterium    xylinum, 

Teaks.,  643. 

— —  Nageli's  starch,  true  nature  of, 
460. 

nitro-,  792. 

starch,  true  nature  of,  686. 

Ceramics,  ancient,  analyses  of,  218. 

Cereals,  effects  of  deep  or  shallow  sow- 
ing on,  747. 

Cerebrospinal  fluid,  prote'ids  of,  614. 

Ceriferous  Hainstadt  clays,  119. 

Cerite  earths,  551. 

Cerussite,  crystallised,  342. 

Chelerythrine,  854. 

Chelidonine,  854. 


Chemical  affinity,  dependence  of,  on 
temperature,  628. 

changes  produced  by  sunlight,  93. 

combination,  99. 

constitution  and  physiological  ac- 
tion, 985. 

reactions,  velocity  of,  697. 

Chemistry  and  thermodynamics,  431. 

integral  weights  in,  1077. 

Chili  saltpetre  and  ammonium  sulphate, 
comparative  manurial  value  of,  77. 

as  manure,  77,  78, 

phosphoric  acid  in,  558. 

China  hicolor,  76. 

Chinine  dibromide,  1123. 

Chloral,  density  and  magnetic  rotation 
of,  Trans.,  808. 

fate  of,  in  the  organism,  613. 

hydrate  as  an  antidote  for  strych- 
nine and  picrotoxin,  391. 

density  and  magnetic  rota- 
tion of.  Trans.,  809. 

-^ detection  of,  866. 

red  dye  from,  793. 

Chloralcyanhydrins,  action  of  carbamide 
on,  J  032. 

Chloralide,  action  of  phosphoric  chlo- 
ride on,  915. 

Chloranilic  acid,  action  of  bromine  on, 
1106. 

constitution  of,  1036. 

Chlorides,  compressibility  of  aqueous 
solutions  of)  696. 

dissolved,  effect  of  pressure  on  the 

decomposition  of,  697. 

effect  of  hydrochloric  acid  on  the 

solubility  of,  445. 

metallic,    anhydrous,    preparation 

of,  702. 

Chlorination  by  means  of  acetic  chlo- 
ride, 932. 

influence  of  light  and  temperature 

on,  922. 

Chlorine,  bromine,  and  iodine,  improved 
form  of  apparatus  for  the  separation 
of,  Trans.,  690. 

indirect    determination 

by  electrolysis  of  their  silver  salts, 
525. 

liberation  of,  from  hydrogen  chlo- 
ride, by  the  action  of  light  in  presence 
of  oxygen.  Trans.,  802. 

preparation  of,  using  Kipp's  appa- 
ratus, 442. 

refractive  index  of,  193, 

Chloroform  and  acetone,  action  of  pot- 
ash on  a  mixture  of,  569. 

fate  of,  in  the  organism,  612, 

new  reaction  for,  866. 

post-mortem  detection  of,  305. 

Chloroformamide,  569, 

Chlorophyll,  972,  1116. 
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Chlorophyll,  absorption  bands  of,  693. 

decomposition  of  carbonic  anhy- 
dride by,  685. 

functions  of,  516. 

granules,   formation  of  starch  in, 

1136. 

presence  of,  in  sponges>  &c.,  613. 

Chlorosis  in  plants,  76. 

Chlorostannic  acid,  554. 

Chole'ic  acid,  anhydrous,  682. 

cryistalline  form  of,  683. 

Cholesterin,  926. 

acetate,  926. 

Cholesteryl  chloride  and  its  dibromide, 
926. 

Cholic  acid,  982. 

anhydrous,  682. 

iodo-,  606. 

Choline,  presence  of,  in  germinating 
plants,  747. 

Chondrus  crispus,  galactose  from,  791. 

Chromate,  estimation  of,  in  presence  of 
dichromate,  304. 

Chromatology,  invertebrate,  613. 

Chrome  iron  ore,  analysis  of,  532. 

' '  decomposition  of,  619. 

' paints,  analysis  of,  304. 

Chromiodic  acid,  776. 

Chromium,  detection  and  determination 
of  traces  of,  531. 

extraction  of,  from  iron  ores,  449. 

heptasulphide,    non-existence     of, 

553. 

oxalates,   double,   constitution   of, 

Peoc,  4. 

phosphorescence  of,  1067. 

potassium  fluoride,  448. 

volumetric  determination  of,  303. 

Chromorganic  acids,  Teans.,  383. 

Chromoxalates,  Teans.,  383. 

Chromoxalic  acid,  Peoc,  5. 

Chromyl  dichloride,  action  of  carbon 
tetrachloride  on,  330. 

Chryso'idine,  description  and  measure- 
ment of  the  spectrum  of,  Teans., 
178. 

Chrysonaphthazine,  1049. 

Chrysophanic  acid,  reactions  for  dis- 
criminating, from  santonin  colouring 
matters  in  urine,  406. 

Chrysoquinone,  azines  of,  1049. 

Chrysotoluazine,  1049. 

Cider  ash,  520. 

Cinchine,  action  of  bromine  on,  1122. 

dibromide,  282. 

a-  and  /3-,  1122. 

Cinchol,  58. 

Cinchona  alkaloids,  281,  1122. 

bark,  ash  of,  394. 

Cinchonic  acid,  598,  846. 

Cinchonidine,  estimation  of,  in  quinine 
sulphate,  623.- 


of, 


on, 


Cinchonine,  bromination  of,  1123. 

constitution  of,  164. 

dibromide,  281. 

Cinnabar,  natural  solutions  of,  555. 

Ciunamene  of  the  pyridine  series,  737. 

Cinnamenylpropionic     acid,     o-amido-, 
485. 

Cinnamic  acid,  bromo-,  a  fourth,  582. 

/S-dichloro-,  363. 

presence  of,'  in  the  Ericace£e, 

517. 

series,  isomerism  in,  582,  830. 

acids,  bromo-,  reduction  of  the  iso- 
meric, 668. 

G-laser's  monobromo-,  829. 

Cinnamide,  a-bromo-,  829. 

Cinnamyl  hydrazine,  665. 

thienyl  ketone,  237. 

Cinnamjldiphenylamine,  814. 

Citraconic  acid,  constitution  of,  917. 

heat  of    neutralisation 

205. 

Citrazinic  acid,  Teans.,  407. 

Citrazinimide,  Teans.,  406. 

Citric   acid,   action   of    monamines 
154. 

fermentation  of,  235, 

• heat  of  neutralisation  of,  205. 

use  of  turmeric  as  an  indi- 
cator for,  307. 

Citrodinaphthylamic    acid,    a-    and   /8-, 
154. 

Citrodinaphthylamide,  o-  and  ;8-,  154. 

Citrodi-^-toluide,  40. 

Citro-^-ditoluidic  acid,  40. 

Citro-^-toluidic  acid,  40. 

Citro-jp-toluidide,  40. 

Citrotrimethylamide,  154. 

Citrotrinaphthylamide,  a-  and  /3-,  154. 

Claret,  detection  of  artificially  coloured, 
91,  187. 

Clay,  absorption  of  ammonia  by,  1136. 

analysis  of,  1139. 

pink,  analysis  of,  647. 

Clays,  action  of  heat  on,  785. 

constitution  of,  785. 

Coal,  estimation  of  sulphur  in,  296. 

analysis  of,  84. 

tar  colours,  acid,   detection  of,  in 

wine,  405. 

constituents  of,  471. 

relation    between   petroleum 

and  the  hydrocarbons  of,  648. 

Coiil-gas.     See  Gas,  coal-. 

Cobalt  and  nickel,  separation  of,  from 
iron,  1141. 

salts,  new  class  of,  220. 

separation  of  zinc  from,  182. 

variations  in  the  electric  resistance 

of,  in  a  magnetic  field,  760. 

vol'inietric  estimation  of,   in  pre- 
sence of  nickel,  1141. 
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Cobaltammonium  compounds,  775. 
Cobra-poison,  170. 
Coca  leaves,  alkaloids  of,  1125. 
Cocaine,  amorphous,  980. 

higher  homologues  of,  1126. 

hydrochloride,  rotatory  power  of, 

506. 
— —  rotatory  power  of,  506. 

separation  of  hygrine  from,  1126, 

Cocamine,  1126. 

Cocceryl    alcohol    and  its    derivatives, 

650. 
Cocceryl  ic  acid,  650. 
Codeine,  280. 
Coffee,  1002. 

amount  of  caffeine  in  various  kinds 

of,  394. 

Coffees,  analyses  of,  1002. 

Cohesion  figures,  209. 

Coke,  estimation  of  sulphur  in,  296. 

Colchiceine,  284. 

Colchicine,  284. 

therapeutic  action  of,  614. 

toxic  action  of,  515. 

Collidine,  symmetrical  dibromo-,  844. 

Columbite,  20. 

from  Colorado,  347. 

from  Graveggia  in  Val  Vigezzo,  645. 

from  Standish,  Maine,  343. 

— —  of  the  Val  Yigezzo,  mineral  associ- 
ated with,  1085. 

Concenti'ation,  influence  of,  on  the 
vapour-tension  of  ethereal  solutions, 
631. 

of  solutions  by  gravitation,  1013. 

Conductivity,  electrical,  of  hot  gases, 
1071. 

of  mixtures,  877- 

of  mixtures  of  aqueous  solutions 

of  acids,  415. 

Conichalcite,  20. 
Coniferin,  new  test  for,  692. 
Conine,  active,  synthesis  of,  160. 
Convolvulin,    physiological     action    of, 

291. 
Conyrine  platinochloride,  161,  383. 
Copper,  action  of  ammonia  on,  at  a  red 

heat,  702. 

ammonium  iodides,  772. 

analysis  of,  529. 

atomic  weight  of,  444. 

cobalt  potassium  sulphate,  Peoc, 

53. 

commercial     determination     and 

valuation  of,  80. 

Cornish,  dry  assay  of,  81. 

crystals,  artificial,  342. 

electrolysis  of,  315. 

electrolytic  estimation  of,  1000. 

higher  oxides  of,  334. 

iniiuence  of,  on  the  estimation  of 

sulphur,  296. 


Copper  iron  potassium  sulphate,  Peoc, 
53. 

magnesium    group,    isomorphous 

mixtures  of  sulphates  of,  Proc,  53. 

potassium  sulphate,  Peoc.,53. 

microchemical  test  for,  300. 

mineral  from  Sunnerskog,  Sweden, 

343. 

minerals,  rare,  from  Utah,  19. 

native,  crystallisation  of,  341. 

nitride,  702. 

oxide,   compound    of    manganese- 

sesquioxide  with,  1081. 

platinum,  and  iron,  alloys  of,  778. 

polarisation  of,  by  the  extension  of 

the  surface  in  contact  with  a  liquid 

conductor,  757. 

salts,  electromotive  dilution  con- 
stants of,  1072. 

separation  of,  from  lead,  cadmium, 

manganese,  &c.,  530. 

separation  of,  from  mercury  and 

palladium,  302. 

slag  of  bright  red  colour,  447. 

sulphate,  dissociation  of,  208, 

reduction  of,  during  alcoholic 

fermentation,  171. 

solubility  of,  772. 

testing,  1139. 

wet  assay  of,  80. 

.     See  also  Cuprous. 

Cordierite,  altered,  from  Tuscany,  1086. 

Corrosive  sublimate  solutions,  stability 
of,  774. 

Cosmical  powder  which  fell  on  the  Cor- 
dilleras, near  San  Fernando,  Chili, 
22. 

Cotton  oil,  properties  of,  536. 

Couniaraldehydes,  nitro-,  939. 

Coura  aric  acid,  para- .  See  Paracoumaric 
acid. 

Coumarin,  amido-,  939. 

nitro-,  939. 

Cows,  amounts  of  nitrogen  ingested  and 
recovered  in  manure,  175. 

Creatines,  850, 

Creatinine  in  urine,  513. 

reactions  of,  1056. 

Weyl's  reaction  for,  1122. 

Creatinines,  850. 

Cresol,  dinitro-,  colour  reactions  of,  624. 

ethers,  heat  equivalent  of,  428. 

Cresolcarboxylic  acid,  45. 

Cresylamidines,  1034, 

Cresyltrichloracetaraide  (ortho-),  1098, 

Cristobalite  from  Mexico,  559. 

Croceine  scarlet,  description  and  mea- 
surement of  the  spectrum  of,  Teans., 
195. 

Crocoisite,  artificial  production  of,  781. 

Croconic  acid,  formation  of,  from  ben- 
zene-derivatives, 805. 
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Croton  oil,  798. 

Crotonic  acid  series,  isomerism  in,  656, 
1029. 

acids,  substituted,  797. 

Crotonylcarbamide,  chloro-,  1032. 

Crjptopine  and  its  salts,  1122. 

Crystal  beds  of  Topaz  Butte,  452. 

Crystallisation  by  diffusion,  101. 

Cubebin,  970. 

Cumene-  and  cymene-derivatives,  reci- 
procal transformations  of,  36,  471. 

series,   intramolecular  changes  in 

the  propyl-group  of,  132. 

>//-trinitro-,  reduction  of,  36,  659. 

Cumeneazo-;8-naphtholdisulphonic  acid, 
description  and  measurement  of  the 
spectrum  of,  Teans.,  187. 

Cumene- o-sulphonic  acid,  264. 

Cumenylpropionic  acid,  132. 

Cumic  acid,  heat  of  combustion  of, 
762. 

Cumidic  acids,  a-  and  /3-,  52. 

^-Cumidine,  660. 

^JL-Cumidinesulphonic  acid,  acetylnitro-, 
659. 

nitro-,  953. 

Cuminamide,  43. 

Cumylamine,  1039. 

•ip-Cumylenediamine  (meta-),  659. 

Cumylthiocarbamide,  1039. 

Cuprammonium  salts,  773. 

Cuprite,  artificial,  crystallised,  342. 

Cuprous  barium  thiosulphate,  Teans'., 
39. 

potassium  thiosulphate,  hydrated 

and  anhydrous,  Teans.,  38. 

Curare,  1125. 

Curine,  1125. 

Cyanacetamide,  796. 

Cyanacetic  acid,  796. 

Cyanacetophenone,  826. 

Cyanamide,  action  of,  on  benzenesulpho- 
nic  acids,  833. 

Cyananiline,  928. 

Cyanazobenzene,  248. 

Cyanhydrins,  action  of  carbamide  on, 
1054. 

Cyan-m-nitraniline,  929. 

Cyanobenzoic  acid  (meta-),  and  its  deri- 
vatives, 484. 

Cyanobenzoic  acids,  behaviour  of,  on 
distillation,  484. 

Cyanogen,  couipressibility  and  refrac- 
live  index  of,  753. 

estimation  of,  in  coal  gas,  86. 

liquid,  vapour-tension  of,  764. 

Cyanphenine,  synthesis,  363. 

Cyanpheuylhydrazine,  929. 

Cyanuric  acid  and  its  compounds  with 
ethers  and  alcohols,  789. 

— —  chloride,  best  method  for  pre- 
paring, Teans.,  269. 


Cyclothraustic  acid,  979. 

Cymene-  and  cumene-derivatives,  reci- 
procal transformations  of,  36,  133. 

chloro-  and  bromo-,  from  thymol, 

37. 

dibromo-,  147. 

oxidation  of,  147,  240. 

Cyanxyhde,  929. 

Cymyl,  para-.     See  Paracymyl. 

Cyprusite,  644. 


D. 


Dahlia   tubers,  crystalline  deposits   in, 

1136. 
Dambose  and  inosite,  identity  of,  909. 
Dehydracetic  acid,  Teans.,  484. 

bromo-,  Teans.,  490. 

oxime  of,  Teans.,  493. 

Dehydracetonebenzil,  Teans.,  420. 

Dehydrochinine,  1123. 

Dehydrocholic  acid,  phenylmercaptan-, 

982. 
phenylmercaptan-phenylhy- 

drazine,  982. 
Dehydrocincliine,  282. 
Dehydrocinchonine    and    its    chloride, 

281,  282. 
Dehydrogenation    by  means  of  benzoic 

peroxide,  151. 
Deliquescence  and  efilorescence  of  salts, 

relation  of,  to  the  vapour-tensions  of 

their  saturated  solutions,  208. 
Density,  maximum,  displacement  of  the 

point  of,  by  pressure,  695. 
of  weak  aqueous  solutions  of  salts, 

209. 
Desoxybenzoins,  829. 
Desoxycholic  acid,  683. 
Destinezite,  709. 
Deuteroalbumose,  285. 
Deuterovitellose,  286. 
Dextrin,      alcoholic    fermentation    of, 

171. 

detection  of,  in  wines,  692. 

precipitation  of,  by  iron,  401. 

Dextroisoterpene,  969. 
Dextrose,  action  of  potassium  perman- 
ganate in  neutral  solutions,  566. 
action  of  o-toluylenediamine    on, 

476. 
compounds  of,  with  o-phenylene- 

diamine,  &c.,  475. 

determination  of,  534. 

from  phlorizin,  Teans.,  636. 

tetrabeuzoate,  228. 

Diabase  porphyrite  from  Petrosowodsk, 

454. 
Diabetes  and  glycerol,  985. 
Diabetic    patieut,    leevorotatory    /3-hy- 
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di'oxjbutyric   acid  in  the   blood    of, 

986. 
DiacetobenzylpyiToline,  843. 
Diacetonmethylpjrroline,  843. 
Diacetylamidonaphthjl  mercaptan,  962. 
Diacetylamidophenyl  mercaptan,  962. 
Diacetylphenylhydrazine,  366. 
Diacetyltetramethylenedicarboxylic 

acid  [1,  2,  1,  2],  Trans.,  26. 
Dialdehydes,    action   of   hydroxylamine 

and  plienylhydrazine  on,  482. 
Diallyl,   tetrabronio-,   carbinol   acetate, 

353. 
Diallyloxalic  acid,  361. 
Diamide  or  diamidogen,  715. 
Diamonds,  phosphorescence  of,  1067. 
Dianihdophthalyldiamide,  670. 
Dianisylarsine  chloride,  367. 
Dianisylthiocarbamide,  1041. 
Dianthryl,  dibromo-,  965. 

derivatives,  1049. 

preparation  of,  965. 

Diaspore  from  Newlin,  Pa.,  343. 
Diastase,  165,  387. 
action  of,  166. 

absorption-spectrum    of,  Teans., 

60. 

deterioration  of,  by  the  action  of 

heat,  608. 

pure,  preparation  of,  1117. 

Diauromethylamine,  112. 

Diazoamidobenzene,  action  of  phenol  on, 
480. 

-m-dinitro-,  Teans.,  107. 

j9-dinitro-,  Teans.,  102. 

Wallach's  explanation  of  the  iso- 
meric transformation  of,  into  amido- 
azobenzene,  Peoc,  27. 

Diazoamido  -  compounds,  137,  819  ; 
Teans.,  102. 

and     their     constitution, 

Teans.,  434,  448. 

constitution  of,  818. 

dinitro-,  decomposition  of,  by 

cold  hydrochloric  acid,  Teans.,  436. 
reaction   of,   with    phenols, 

664. 
Diazoamido-o-toluene,  819. 
Diazoamidoxylene,  819. 
Diazoazotoluene  (ortho-),   action   of  a- 

naphthol  and  )8-naphthol  on,  731. 

action    of    j3-naphthylamine    on, 

731. 

Diazoazotoluene  salts  (para-),  732. 
Diazoazotoluenimide  (para-),  732. 
Diazobenzene  chloride,  decomposition  of, 

by  hydrochloric  acid,  Teans.,  106. 
DiazobenzeneaniUde,      relation     of,     to 

amidoazobenzene,  Peoc,  26. 
Diazobenzylamidobenzene,  w-dinitro-, 

Teans.,  113. 
^-dinitro-,  Teans.,  112. 


Diazo-compounds,  40,  137,  817.  ; 
decomposition  of,  by  aniline,       ■ 

136.  ' 

Diazoethylamidobenzene,  m-dinitro-,  i 

Teans.,  108.  j 

Diazoethylresorcinol  chloride,  661 .  \ 

Diazonaphthalenesulj)honic    acid,    375, 

963.  ; 

Diazonitro--»//-cumenesulphonic       acid,       ; 

953.  ; 

Diazosuccinic  acid,  derivatives  of,  33.  j 

Diazotised  metanitraniline,  action  of,  on  j 

^-nitraniline.  Trans.,  102. 

Diazotolylene-o-sulphonic   acid  (para-),  ; 

136.  j 

Diazoxybenzoic  acid,  485.  \ 
Dibenzoylphenylhydrazines,       isomeric, 

365. 

Dibenzyl,    j3-dinitro-,     preparation    of,  ^ 

836.  1 

o-dinitrocyano-,  131. 

etber,  Teans.,  700. 

Dibenzylamine  and  its  derivatives,  246.  ; 

Dibenzylanilide,  nitroso-,  247.  j 

and  its  derivatives,  812. 

Dibenzyldicarboxylic  acid  (ortho-),  958.  i 

Dibenzylethylamine,  813.  ! 

Dibenzylglyeosine,  Teans.,  555.  ,1 

a-Dibenzylhomo-o-phthalbenzylimide,  1 

1111.  I 

a-Dibenzylhomo-o-phthalic     anhydride,  \ 

nil.  I 

a-Dibenzylhomo^o-phthalimide,  1111.  j 

Dibenzylhydi'oxylamine,  derivatives  of, 

813. 

nitroso-,  246.  ; 

Dibenzylidenedimethylenediamine,  493.  j 
Dibenzylmalonic  acid,  952.  1 

Dibenzylthiocarbamide,  action  of  alkyl      [ 

iodides  on,  43.  ] 

Dibrassidin,  233.  ; 

Dicarvacrylamine,  721.  ; 

Dicoumarin,  preparation  of,  Teans.,  62.  \ 
Dicyanobenzophenone  (para-),  484.  ; 

Dicyanophenylhydrazine-compounds,  I 

138.  1 

Didymium     salts,     variations     in    the      ^ 

absorption-spectra  of,  873. 

spectra  of,  1008. 

sulphate,  Teans.,  682. 

variations  in  the  absorption-spectra 

of,  537. 
Dierucin,  233. 

Diethenyltetramidobenzenes,  476,  477.         ■ 
Diethoxycollidine,  845. 
Diethoxyresorcinol,  amido-,  661. 
Diethylbismuthine  bromide,  803. 
Diethylene  bisulphide  derivatives,  122. 

tetrasulphide,  462,  954.  | 

a-Diethylhomo-o-phthalic  acid,  1111. 

anhydride,  1111. 

«-Diethylhomo-o-phthalimide,  1111.  i 
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Diethylidene  tetrasulphide,  463. 
Diethylplienyltliiocarbamide,  823. 
Diethylpyridine,  a-7-,  60. 
Diethylresorcinol,  o-amido-,  662. 
Diethylresorcinol-o-azoresorcinol,  662. 
Diethylresorcinol-p-azoresorcinol,  662. 
Diethylsidphonediniethylenethane,  123. 
Diethylsulphonemethane    and    its     di- 

bromo-derivatives,  124. 
Diethylsulphonepropylmethylmethane, 

123. 
Diethylthionine,  667. 
Diethyltrichloracetamide,  1098. 
DifPusion,  liquid,  440. 
Diffusion-residues,  521. 
Difurfuran,  262. 
Digestive  juices,  nitrogenous  contents  of, 

1129. 
Digestion  and  digestive  secretions  in  the 

horse,  744. 

animal,  versus  pepsine,  513. 

artificial,  388. 

comparative  absorption  of  fish  and 

flesh  in  the  alimentary  canal,  1130. 

gastric,  a  first  product  of,  609. 

in  the  pig,  512. 

intestinal,  in  the  horse,  610. 

natural  and  artificial,  167. 

of  fibrin  by  trypsin,  1130. 

period  required  for,  in  the  pig,  684. 

Digluco-o-diamidobenzene,  930. 
Diglycerylmethylal,  905, 
Dihexine,  566. 
Dihydrazophenine,  1106. 
Dihydrocamphene-derivatives,  676. 
Dihydrocoumaric    acid    and    its    salts, 

Teans.,  68. 
Dihydrocoumarin,  Teans.,  70. 
Dihydroethyldimethylquinoline,  976. 
Dihydrohydroxylepidine,  278. 
Dihydronaphthalene,  719. 
Dihydrosparteine   and    its    derivatives, 

1056. 
Dihydroterephthalic  acid>  371. 
Dihydrotoluquinoxaline  and  its  deriva- 
tives, 383. 
Dihydroxyamidopyridine,  dichloro-,  156. 
Dihydroxybenzophenone    (ortho-),    and 

its  derivatives,  152. 
Di-o-hydroxybenzylidenethylenedi- 

amine,  493. 
Dihydroxydihydroquinolinelactone,  48. 
Dihydroxydurylic  acids,  255. 
o-Dihydroxymethylcoumarilic  acid 

(meta-),  263. 
/3-7-Dihydroxymethylp9eudocarbostyril, 

978. 
7-Dihydroxynaphthalene,  Pboc,  43. 
Dihydroxyphenylquinolhie,  847. 
Dihydroxypiperohydronic     acids,     a-fi- 

and  ^-7-,  488. 
Dihydroxyquinoline,  973. 


of 


of 


Dihydroxyquinone,  ^-dinitro-,  134. 
Dihydroxy  tartaric     acid,    condensation 

of,  with  secondary  hydrazines,  579. 
diphenylhydrazine,  reduction 

of,  467. 
Dihydroxytoluic  acid,  669. 
Diisoamylacetal,  231. 
Diisoamylphenylamine,  721. 
Diisobutylamine  salts,  461. 
Diisobutyloxamide,  357. 
Diisobutylphenylamine,  721. 
Diisopropylacetoxime  and  its  behaviour 

with  acetic  chloride,  Trans.,  684,  685. 
Diisopropylbenzylidenemethylenedi- 

amine,  493. 
Diketones,  action  of  hydroxylamine  on, 

373. 

preparation    and     hydrolysis 

hydrocyanides  of.  Trans.,  29. 

Diketonic  acids,  two  new,  261. 
Dilution    constants,    electromotive, 

silver  and  copper  salts,  1072. 
jS-Dimetbacrylic  acid,  359. 
Dimethanaidomethylphenazine,  139. 
Dimethamidophenyl  hexyl  ketone,  815. 
Dimethoxyldihydrochloroquinoline- 

lactone,  48. 
Dimethoxyhydrocarbostyril -lactone,  48. 
Di-o-methoxybenzylidenethylenedi- 

amine,  493. 
Dimethoxycinnamic  acid  (meta-ortho-) , 

140. 
Dimethoxyquinoline,  973. 

new,  1119. 

Dimethyl   ethyl  carbinol,  tests  for  the 

purity  of,  1142. 
Dimethylacetal,  trichloro-,  28. 
Dimethylacridine,  928. 
Dim  etliy  lanhy  dracetonebenzil,    Teax  s  . , 

432. 
Dimethylaniline,     action     of     oenanth- 

aldehyde  and  heptyl   chloride  on,  in 

presence  of  zinc  chloride,  814. 

0-  and  jt?-chloro-,    and   their 

rivatives,  474. 

isodinitro-,  245. 

manufacture  of,  474,  576. 

Dimethylanthracene  [2  :  3J,  841. 
Dimethylanthragallol,  592. 
Dimethylanthraquinones      [1  :  3] 

[2  :  8],  841. 
Dimethylbenzidine,  tetranitro-,  245. 
Dimethylbenzoylacetic      acid       (ortho 

meta-),  253. 
Dimetliylbenzoyl-)8-propionic  acid 

(ortho-para-),  827. 
Dimethylbenzylnmine,  721. 
D  imethy  Ibenzy  lidenethy  lenediamine, 

494. 
Dimethylbismuthine  bromide,  802. 

chloride,  802. 

hydroxide,  803. 


de- 


and 
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Dimethyldibenzylammonium     cliloride, 

722. 
Dimethyldicoumarie  acid,  830. 
Dimetliyldicoumarin,  830. 
Dimetbyldipiperidyl  and  its  derivatives, 

162. 
Dimethylene  disulpliODe,  derivatives  of, 

463. 
Dimethylgentisic  acid,  140. 
a-/3-Diaiethylglyceric  acid,  30. 
Dimethylhomo-o-phtlialimide,  51,  726. 
Dimethylliydroxybromopyrimidine, 

1054. 
a-Dimethyl-^-hydroxyisocaproic  acid, 

1099. 
Dimetliyl-)8-liydroxynaplithaquinoline- 

sulphonic  acid,  681. 
Dimethylindole  [1'  :  3'],  149. 

[2'  :  3'],  149. 

[3  :  2'],  956. 

Dimetliylindolecarboxylic  acid,  149. 
Dimethyllevulinic  acid,  921. 
Dimethyl-a-naphthaquinoline,  681. 
Dimethyi-)3-naphtliaquinoliue     and    its 

derivatives,  681. 
Dimethyl-^-naphthaquinolinesulphonic 

acid,  681. 
Dimetliylnitrosamine,      formation     of, 

from  dimethylamine  nitrate,  230. 
j8-DimeMiylplienylpyridinedicarboxylic 

acid,  681. 
Dimetliylphenylthiocarbamide,  823. 
a-7-Dimetbylpicolinic  acid,  378. 
Dimethylpiperidine,  action  of  bromine 

on,  164. 
Dimethylpiperidines,  a-a-  and  a-y,  64, 

65. 
Diinethylpyridine  [2  :  6],  500. 

platinochloride,  378. 

Dimetbylpyridines,  a-a-  and  0-7-,  59. 
Dimetbylpyrrolineacetic  acid,  276. 
DimethylpyrroUnecarboxylamide,  277. 
Dimethylpyrrolinecar  boxy  lie  acid  mon- 

aniiide,  277. 
Dimetbylpyrrolinedicarboxylacetic  acid, 

276. 
Dimethylpyrrolinedicarboxyanilide 

[2:4:3:5],  277. 
Dimetbylpseudocarbostyril,  159. 
o-/3-Diiuetbyl-^-pseudoquinoxaline, 

1044. 
i8-7-Dimetliyl-^-p8eudoquinoxaline, 

1044. 
1 :  3  Dimethyl quinaldine    and    its    de- 
rivatives, 381. 
Dimethylqninol  and  its  derivatives,  364. 
Dimethylquinoline,  a-^-,  974. 

[1  :  4],  502. 

Dimetbylquinoline-a-acrylic  acid,  382. 
Dimethylquinolinecarboxylic  acid,  382. 
1  :  3  Dimetliylqiiinolinesulphonic  acid, 

382. 


Dimethylquinoltrimethylammonium 

iodide,  364. 
Dimethyltetraliydroquinoline,  279,  976. 
a-o-Dimethylthienylglyoxylic  acid,  805. 
Dimethylthioformaldinium  iodide,  28. 
Dimetbylthionine,  667. 
Dimethyltrichloracetamide,  1098. 
/3-/3-Dinaplithoylcarbamide,  840. 
Dinaplithovlbydroxamic      acids,      a-a-, 

)8-)8-,  and  a-^-,  840. 
Dinaplitbyl,  diamido-,  derivatives,  56. 

dimido-,  hydrochloride,  56. 

dinitro-,  56. 

nitro-,  56. 

Di-a-naplithyl  phenyl  carbinol,  943. 
Dinaphthylphenylmethane,  943. 
Dioxydiethylaniline,  723. 
Diphenacylacetic  acid,  261. 
Diphenacylmalonic  acid,  261. 
Diphenanthryleneazotide,  Teaks.,  101. 
Diphenic   acid,    brominated   derivatives 

of,  268. 

condensation  of,  589. 

formida  of,  589. 

Diphenyl,  chlorodiamido-,  247. 

derivatives  of,  589. 

dinitro',  673. 

diphenyl  ketone,  589. 

ethylene  ketone,  827. 

methyl  ketone,  589. 

sebacamide,  822. 

symmetrical  w-diamido-,  673. 

tetramido-,  and  its  derivatives,  672. 

Diphenylacetyl,  589. 
Diphenylallidenethylenediamine,  493. 
Diphenylamidine,  1040. 
Diphenyl-m-amido-p-tolylcarbamide, 

936. 
Diphenylamine,  action  of  cinnamic  acid 

on,  in  presence  of  zinc  chloride,  814. 
and  its  homologues,  boiling  points 

of,  812. 

from  phenol,  243. 

jp-nitroso-,  244. 

Diphenylbenzoylthiosemicarbazide,  820. 
Diphenylcarboxylic  acid   (ortho-),   con- 
densation of,  589. 
Diphenylcyanine  chloride,  364. 
Diplienyldihydrazine,  958. 
Diphenyldihydropyrazine,  493. 
Dipbenyldihydroxylamine,  1115. 
Diplienyldimethylindole,  958. 
Diphenyldinitrosohydrazine,  958. 
Diphenylene    ketone,    mono-    and    di- 

bromo-,  269. 
Diphenylenediacetonehydrazine,  958. 
Diphenylenedihydrazinepyruvio        acid, 

958. 
Diphenyleneketonecarboxylic  acid,  589. 
Diphenylene-a-tetramethyldipyrroline 

(para-),  273. 
Diphenylethane -derivatives,  673. 
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Diplienylglyoxaline,  Trans.,  557. 

Diphenylhydroxjethylamine  and  its 
derivatives,  492. 

Biphenylindole,  956. 

Diphenylizindihydroxytartaric  acid,  598. 

Diphenylmethylphtlialide,  265. 

Diphenylmethylpjrazoline  [1:5:3], 
678. 

Diphenylmethylpyrazolone,  1121. 

Diplieuylnaphthaleneazaininoniuin  hy- 
droxide and  its  salts,  731. 

Diphenylnaplithylenediamine,  839. 

Diphenyl-m-  and  ^-nitrophenylearb- 
amide,  936. 

Diphenyl-w-nitro-j9-tolylcarbamide,  936. 

Diphenylphthalidecarboxylie  acid,  267. 

Diphenylpyrazolecarboxylic  acid,  944. 

Diphenylpyrazolone  and  its  derivatives, 
1121. 

Diphenylpyrazoloneazobenzene,  1121. 

Diphen'ylpyrroline  [2:5],  736. 

Diphenylqninoline  [2  : 4],  849. 

Diphenylseleniocarbamide,  43. 

Diphenylsemicarbazide,  958. 

Dipbenylsuccinimidine,  931. 

Diphenylsnlphonephenyl  ether,  372. 

Diphenylsulphoxide,  371. 

dinitro-,  372. 

Diphenylthiosemicarbazidcarboxylic 
acid,  150. 

Diphenyl-^-toluylamide,  935. 

Diphenyl-M-xylylmethane,  265. 

Diphenyl-o-xylyimethane,  267. 

Diphthalide  ether,  951. 

Dipicrylhydroxylamine,  664v 

Dipiperidyl  and  its  derivatives,  161. 

Dipiperidylcarbamide,  385. 

Dipiperidylmethane,  1027. 

Dipiperidylphenylmethane,  1027. 

Dipropionylpyrrohne,  844. 

Dipropyl  acetoxime,  Trans.,  689. 

■ action  of  nitric  chloride  on, 

Teans.,  689. 

• carbinol,  353. 

Dipseduocumyl  ethylene  ketone,  827. 

Dipyr  from  Connecticut,  903. 

Diquinoline,  oxidation  products  of,  979. 

/S-Diquinoline  ethiodide,  64. 

peculiar  formation  of,  63. 

/3-Diquinolinedisulphonic  acid,  64. 

Diquinolyl  and  its  derivatives,  848. 

Diquinolyls,  o-4'-  and  /3-4'-,  600. 

Diquinoyltetroxime,  anhydride  of,  809. 

Diquinoyltolazine,  473. 

Dispersion  formulee,  experimental  exa- 
mination of  the  older  and  more  recent, 
195. 

influence  of,  on  molecular  refrac- 
tive power,  191. 

Dispersion  in  rock  salt,  754. 

Dis-pbcnyldimethylpyrazolone,  601. 

Dis-phenylmethylethylpyrazolone,  602. 


Dissociation   and  evaporation.  Trans., 

755. 
of  ammonium  hydrogen  carbonate, 

10,  11. 

of  copper  sulphate,  208. 

of  hydrated  oxalic  acid,  915. 

of  iodine  and  bromine  vapours  by 

the  electric  discharge,  1013. 

of  salts  containing  water  of  crystal- 
lisation, 207. 

rate  and  vapour-tension  of,  696. 

velocity  of,  100. 

Dissolution ,  ch  anges  in  volume  and  energy 
accompanying,  436. 

laws  of,  548. 

nature  of,  Trans.,  593. 

of  salts,  heat  of,  influence  of  tem- 
perature on.  Trans.,  290. 

theory  of,  Trans.,  779. 

Dissolved  substances,  volatilisation  of, 
during  the  evaporation  of  the  solvent, 
211. 

Distillation,  fractional,  under  reduced 
pressure,  apparatus  for,  884. 

Disulphidecinnamic  acid,  1109. 

Ditetramethylene  ketone,  Trans.,  236. 

Dithioanisylthiocarbamide,  823. 

Dithiocarbamide  dibromide,  Trans.,  378. 

dichloride,  action  of  hydrogen  sul- 
phide and  of  cyanides  on,  Trans.,  380. 

di  -  trichloromethylsulphinate, 

Trans.,  666. 

Dithiocresolsulphonic  acid,  492. 

Dithiodiethylaniline,  723. 

Dithioethyldimethylmethane,  126. 

Dithiophenyldimethylmethane,  126. 

Dithio-jo-tolyldicarbamide,  473. 

Dithymyl  carbonate,  38. 

Dithymylamine,  721. 

Ditolane-azotide,  Trans.,  101. 

Ditolyl  carbonate  (para-),  38. 

ethylene  ketone  (para-),  827. 

ketone,  940. 

Ditolylnaphthylenediamine  (para-),  839. 

Di-m-xylyl  ethylene  ketone,  827. 

Di-jp-xylyl  carbinol,  942. 

ethylene  ketone,  827. 

ketone,  941. 

Di-^-xylylphenylmethane,  941. 

Di-xylylphenyl-)8-pinacoline,  941. 

Dog,  formation  of  fat  from  carbohy- 
drates in,  288. 

Dogs,  new-bom,  glycogen  in  the  liver  of, 
167. 

Drops,  weight  of,  and  their  relation  to 
the  constants  of  capillarity  and  the 
capillary  meniscus  angle,  210. 

Drosera  Whiilakeri,  colouring  matters 
of.  Trans.,  371. 

Duboisine,  740. 

Dufrenite,  new  variety  of,  from  Corn- 
wall, 457. 
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Duplodithiacetone,  1045. 
Duplothiacetone,  463. 
Dyes,  a  new  class  of,  822. 

and  coloured  substances,  a  study 

of,  Trans.,  152. 

qualitative  tests  for,  91. 

Dysvitellose,  286. 


E. 


Earth,  black,  Eussian,  687. 

Earth-nut,   composition    of    the    inner 

brown  skin  of,  519, 
Earths  from  fergusonite,  706. 

rare,  components  of  the,  yielding 

absorption  spectra,  890. 

Eau  Celeste,  773. 

Ecgonine,  284,  682,  741. 

Efflorescence  and  deliquescence  of  salts, 

relation  of,  to  the  ras^ximum  .vapour 

tensions  of  their  saturated  solutions, 

208. 
Electric  accumulators,  418, 
current,  application  of  electrolysis 

to  the  standardising  of,  315. 
Electrical     conductivity    of    hot    gases, 

1071. 

• of  gases  and  vapours,  4. 

of  solid  substances  at  high 

pressure,  5. 
Electricity,  atmospheric,  connection  of, 

with  the  formation  of   ozone  in  the 

air,  211. 
silent  discharge  of,  Teans.,  622. 

voltaic,  development  oi,  by  atmo- 
spheric oxidation,  1008. 

Electrochemical  investigations,  new  ap- 
paratus for,  200. 

Electrodes,  carbon,  used  for  the  electro- 
lysis of  acids,  alteration  of,  1009. 

Electro-dissolution  and  its  use  in  ana- 
lysis, 531. 

Electrodynamometer,  absolute,  200. 

Electrolysis,  application  of,  to  the 
standardising  of  electric  currents  and 
potential  meters,  315, 

of  carbon  compounds,  94. 

of  silver  and  copper,  315. 

Electrolytic  actions,  non  -  reversible, 
thermoelectric  law  respecting,  1072. 

polarisation    produced    by   small 

electromotive  forces,  317,  541. 

Electromotive     dilution     constants     of 

silver  and  copper  salt,  1072. 
force  of  a  constant  voltaic  cell  with 

moving  plates,  314. 
of  thermo-elements,  consisting 

of  metals  and  solutions  of  their  salts, 

414. 
. of  voltaic    cells   having  an 

aluminium  plate  as  electrode,  315. 


Electromotive  force  produced  by  ligbt 
in  selenium  and  the  consequent  after 
action,  693. 

forces,  small,  electrolytic  polarisa- 
tion produced  by,  317,  541. 

Element,  new  secondary,  314. 

Elements,  existence  of  certain,  in  the 
sun,  1065. 

occurring  in  rare  earths,  890. 

some  probable  new,  107. 

Elpasolite,  344. 

Emetine,  980. 

Emmonsite,  344. 

Enargite  from  Montana,  707. 

Endliehite,  347. 

Energy,  changes  in,  accompanying  solu- 
tion, 436. 

Ensilage,  experiments  with,  in  Holland, 
1062. 

Eosin,  dichloro-,  832. 

group  of  dyes,  action  of,  as  photo- 
graphic sensitisers,  874. 

Epidote,  white,  from  the  Beagle  Canal, 
Terra  del  Fuego,  350. 

Epsomite  from  Poland,  1021. 

Equilibrium,  conditions  of,  of  two  sub- 
stances in  tbe  three  states,  solid, 
liquid,  and  gaseous,  629. 

Equivalents,  thermodynamic,  99. 

Erbium  and  thulium,  phosphorescence 
of,  1068. 

Erebodium,  107. 

Ergot  of  rye,  source  of  trimethylamine 
in,  394. 

Ericaceae,  presence  of  cinnamic  acid  in 
the,  517. 

Erucamide,  233. 

Erucanilide,  233. 

Erucic  acid  and  its  derivatives,  233. 

anhydride,  233. 

Erythrene  bromide,  787,  789. 

derivatives,  352. 

dibromide,  dibromo-,  789. 

tetrabromide,  789. 

Erythrol,  353. 

action    of    Bacterium    aceti  on, 

Teans.,  641. 

bromhydrin,  354. 

oxidation  of,  652. 

Erythrolhydroxyanthraquinonecarbo- 
xylic  acid,  1049. 

Ethamidoformic  chloride,  358. 

Ethane,  trinitro-,  466. 

Ethanes,  chloro-,  action  of  ammonia  on, 
793. 

Ethenylamido-a-naphthyl  mercaptan, 
839,  961. 

Ethenylimidobenzanilide,  42. 

Ethenyl-;8-3-naphthalenediamine.  729. 

Ethenylnitrotriamidobenzene,  476. 

Ethenyltetramidobenzene,  477. 

Ethenyltoluylenediamine,  247. 
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Ethenvltriamiclonaphtlialene  and  its  de- 
rivatives, Trans.,  691. 

Ether,  tliermal  properties  of,  320. 

Ethereal  carbonates,  245. 

oils,  595,  596. 

salts  and  alcohols,  action  of  me- 
tallic alkyl  oxides  on  mixtures  of, 
Trans.,  627. 

Etherification  by  double  decomposition, 
458. 

Ethers,  mixed,  decomposition  of,  by 
heat  and  nitric  acid,  1103. 

of  the  phenol  series,  heat  equiva- 
lents of,  428. 

Ethocarboxyl-a-methylphenylpyrroline- 
acetic  acid  (para-),  274. 

^-Ethocarboxyl-a-methylphenylpyrro- 
line-m-beuzoic  acid,  274. 

Ethoxybenzoic  sulphinide  (para-),  144. 

Ethoxybromophenylpyrazoline,  933, 

Ethoxybromosalicylic  acid,  487. 

Ethoxychlorisoqumoline,  62. 

Ethoxydibromosalicyli«  acid,  487. 

Ethoxylepidine,  159. 

Ethoxylutidine,  499,  501. 

Ethoxymethenylamidophenol,  135. 

Ethoxy  methenylph  eny  lenediamine,  135. 

Ethoxymethenyltoluylenediamine,  135. 

7-Ethoxymethylpseudocarbostyril,  978. 

Ethoxy quinol,  661. 

Ethoxyquiiione  [3:1:4],  661. 

Ethyl  acetoacetate,  action  of  ethylene 
bromide  on  the  sodium-derivative  of, 
Trans,,  820. 

action  of,  on  aromatic  di- 
amines, 247. 

action  of  sulphur  diehloride 

on,  915. 

action  of  thiocarbamide  on,127. 

action  of  trimethylene  bro- 
mide on,  32. 

synthesis  with,  159,  275,  601. 

acetocyanacetate,  1029. 

acetomalonate,    decomposition    of, 

,    by  nitrous  acid,  717. 

acetonedicar  boxy  late,  action  of  am- 
monia on,  155. 

action  of   ethylene  bromide 

on  the  sodium-derivative  of.  Trans., 
820,  845. 

action  of  phosphoric  chloride 

on,  467. 

action  of  trimethylene  bro- 
mide on  the  sodium-derivative  of, 
32,  Trans.,  702. 

acetopyruvate,  917. 

acetosodacetate,  action  of  tri- 
methylene bromide  on,  Trans.,  702. 

— : —  acetotrimethylenecarboxylate,  33. 

acetyl-o-amidobenzoate,  1043. 

acetylcitrate.  Trans.,  404. 

acet^  Hut  idoncdioarboxy late,  500. 


Ethyl  acetyltrimethylenecarboxylate. 

Trans.,  825. 
action  of  phenylhydrazine  on, 

Trans.,  837. 
: action  of  phosphoric  cliloride 

on.  Trans.,  841. 

oxidation  of.  Trans.,  840. 

acetyltrimethylenedicarboxylate. 

Trans.,  845. 

a-anilido-a-cyanopropionate,  260. 

anilidosuccinate,  260. 

alcohol   ^nd    carbonic    anhydride, 

specific  gravities  of  mixtures  of,  435. 
and     ether,      alteration      of 

volume  on  mixing,  Trans.,  768,  774. 
and     ethyl     oxide,     thermal 

properties  of  a  mixture  of.  Trans.,  755. 
dichlor-,  and  its  derivatives, 

713. 
estimation  of  methyl  alcohol 

in  presence  of,  1142. 
— the  compounds  of,  -with  water, 

Trans.,  778. 
m-  and^-aldehydophenoxyacetates, 

258. 

alkali  tartrates,  918. 

allylcyanacetate,  796. 

amidoacetoacetate,       condensation 

products  of,  with  hydrochloric  acid, 501. 
o-amidobromophenylvalerate     hy- 
drochloride, 486. 
^w-amidophenyllutidinedicarboxvl- 

ate,  846. 
w-amidotolyldimethylpyrrolinedi- 

carboxylate,  276. 

amyl  bisulphide,  242. 

azobenzene-a-methylphenylpyrro- 

Une-)8-carboxylate,  274. 

azopyromellitate,  257. 

o-beuzodimethyldifurfurandicar- 

boxylate,  803. 
;o-benzodimethyldifurfurandicar- 

boxylate,  803. 
7«-benzodimethyldifurfurocarbo- 

xylates,  a-  and  ;8-,  262. 

enzoic  sulphinide,  835. 

benzotrimethyltrifurfurocarbo- 

xylate,  263. 
benzoylacetate,  action  of  ethylene 

brwnide  on  the  sodium-derivative  of, 

Trans.,  820. 
action  of  trimethylene  bro- 
mide on,  32. 

preparation  of,  583. 

pyrazoloue-derivatives    from, 

1121. 

benzoylcyanacetate,  1031. 

benzoylmalamate,  3i. 

benzoylpyruvate,  943. 

benzoylsodacetate,    action  of   tri- 
methylene bromide  t)n,  Teans.,  702, 

726. 
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Ethyl     benzylacetoacetic-o-carboxylate, 

144. 

benzyliodomalonate,  916. 

■  brassate,  233. 

w-bromethylacetoacetate,  33, 

Teans.,  833. 

j9-broinobenzoate,  1107. 

«-bro  mo  propionate,  912. 

— —  bromosuccinate,  action  of  ammonia 

on,  1031. 

butyromalonate,  717. 

butanetetracarboxylate,  Teans.,  19. 

campliorimidoacetate,  1031. 

carbonate,      thio-derivativea       of, 

1029. 
chlorethylclilorocrotonate,  Teans., 

843. 
chloroperthiocarbonate,  1030. 

-  chlorothiocarbonate,  1029. 

cinnamate,     conversion     of,     into 

methyl  cinnamate,  Teans.,  628. 

cilraeonate,  magnetic  rotation   of, 

Peoc,  99. 

cresolcarboxylate,  45. 

cyanacetate,  797. 

cyanacetoacetate,  799,  Teans.,  287. 

cyanide,  solid  a-dichloro-,  1024. 

cyanomalonate,  1030. 

cyanosodacetate,  796, 

diacetoracemate,  Teans.,  369. 

diacetotartrate,  Teans.,  368. 

diamidopyromellitate,  257. 

diamidoqiiinonedicarboxylate,  727. 

dibenzylmalonate,  952. 

dibromosuccinate,  action  of  aniline 

on,  1046. 

dicarbontetracarboxylate,  916. 

— —  dichloracetoacetate,  action   of  po- 
tassium cyanide  on,  Teans.,  289. 

dichloronicotinate,  158. 

dichloroplithalate,  832. 

i8-dichloropropionate,  913. 

dichloroquinonedicarboxylate,  727. 

diethylsulphonebutyrate,  123. 

w-a-dihydroxymethylcoumarilate, 

263. 

diiodosuccinamate,  34. 

^-diketohexamethylenetetracarb- 

oxylate,  257. 

■  ■       dimethamidobenzene-azophenyl- 
lutidinedicarboxylate,  1053. 

dimethylisobutyrylacetate,  1099. 

dimethylpyronecarboxylate,  action 

of  phosphoric  sulphide  on,  920. 

dimethylpyronedicarboxylate,  502. 

action   of  ammonia  and   of 

primary  amines  on,  500. 

« dimethylpyrroline-anilidooarboxyl- 

ate[2  :4:  3  :  5],  277. 

. [5:2:4:  3],  276. 

dimethylpvrrolinedicarboxylate 

[2:4:3:  5],  276. 


Ethyl  diphenacylmalonate,  261. 

diphenylpyrazolecarboxylate,  944. 

disodiopentanetetracarboxylate, 

Teans.,  243. 

disulphaminebenzoate,  836. 

duroquinonecarboxylate,  255. 

erucate,  233. 

ether,  heat  of  combustion  of,  425. 

ethylcyanacetate,  796. 

ethylenecarbanilate,  578. 

ethylenedi-j3-amido-a-crotonate, 

494. 
ethylene-a-dimethyldiphenyldi- 

pyrroline-/3-dicarboxylate,  273. 
ethylmalonate,  360. 

fumarate,     conversion     of,    into 

methyl  fumarate,  Teans.,  627. 

magnetic  rotation  of,  Peoc, 

99. 

homo-o-phthalate,  1112. 

m-liydrazinebenzoate,  150. 

hydrazinebenzopyruvate,  150. 

hydrogen  methyldehydrohexonedi- 

carboxylate,  Teans.,  74i. 

phenylsuccinimidate,  932. 

wj-hydroxycoumarilate,  262. 

hydroxydimethylpyrrolinedicarbo- 

xylate,  275. 

w-hydroxypbenyllutidinedicarbo- 

xylate,  1053. 
imidocarbonate,      action     of,     on 

aromatic  o-conipounds,  135. 

indoledicarboxylate,  150. 

isoamyl  ether,  a-chlor-,  231. 

isobutyl  ether,  1088. 

isonitrosobutyroacetate,  717. 

isopropylisovalery]  acetate,  1099. 

itaconate,    magnetic    rotation    of, 

Peoc,  99. 
ketipate,  362. 

maleate,    magnetic    rotation    of, 

Peoc,  99. 

malonate,  action   of  ethyl  iodide 

and  zinc  on,  360. 

action  of  zinc   alkyl   com- 
pounds on,  261. 

addition   of,  to   compounds 

containing    doubly    linked     carbon- 
atoms,  800. 

nitrobenzyl-derivatives    of, 

490. 

rjiesaconate,     magnetic     rotatory 

power  of,  Peoc,  99. 

methylcyanacetate,  796. 

methyldehydrohexonecarboxylate, 

Teans.,  709. 

action  of  bromine  on,  Teans., 

725. 
methyldehydrohexonedicarboxyl- 

ate,  Teans.,  739. 
methylhexamethylened  icarboxyl- 

ate,  Peoc,  96. 
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Ethyl  methyllutidonedicarboxylate,  500. 
m  etliy  Iplieny  lamidodimetby  Ipyr- 

rolinedicarboxylate,  275. 

a-naphtliindolecarboxylate,  963. 

j3-naphtholazopbenyllutidiiiedi- 

carboxylate,  1053. 
a-a-naphthylamido-a-cyanopro- 

pionate,  261. 
• a-/3-napbthylamido-a-cyanopro- 

pionate,  261. 
a-napbthyldimetbylpyrrolinedi- 

carboxylate,  275. 

p-Hitrobenzoylacetate,    action   of 

trimetbylene  bromide  on  the  sodium- 
derivatiye  of,  Teans.,  702,  734. 

o-nitrobenzoylbenzylmalonate,  952. 

• nitrobenzylethylmalonate,  490. 

p-nitromethyleumaril.ite,  803. 

o-nitrophenyl  carbonate,  38. 

^-nitrophenyldehydrohexonecarb- 

oxylate,  Tkans.,  735. 

o-nitrophenylglyeollate,  948. 

m-nitrophenyllutidinedicarboxyl- 

ate,  845. 
• w-nitrophenyllutidinehydrodicarb- 

oxylate,  845. 
' o-nitrophenyllutidinehydi*odicarb- 

oxylate,  846. 

■ nitrouracilcarboxylate,  128. 

orthovanadate,  'J  EAJfS.,  752. 

oxalacetates,  234. 

oxalate,    action    of    a  mixture   of 

allyl  and  ethyl  iodides  and  zinc  on, 

361. 
■ action  of   ethyl   cliloracetate 

and  zinc  on,  361. 

action  of,  on  acetone,  917. 

behaviour  of,  towards  resor- 

cinol,  949. 
phenylhydrazide,  138. 

— —  preparation  of,  360. 

a-oximcpropionate,  717. 

pentacetylgluconate,  127. 

pentamethylenedicarboxylatOi 

Teans.,  244. 

pentane-a»2'*'2"t®t^^^^^^*^'^y-^^^®j 

Teans.,  241.^ 

■ perthiocarbonate,  1030. 

phenacetu.rate,  369. 

phenyl  carbinol,  35. 

bisulphide,  243. 

phenyldehydrohexonecarboxylatie, 

Teans.,  727. 

m-phenylene-a-dimethyldiphenyl- 

dipyrroline-/S-dicarboxylate,  274, 

phenyloxalaeetate,  587. 

phthalate  chloride  and  its  decom- 
position with  ethyl  sodomalonate, 
669. 

phthalylacetoacetate  and  itsphenyl- 

hydi'dzine-derivative,  144-. 

piperidyloxamate,  385. 

VOL.  LTl. 


Ethyl  potassiocyanacetoacetate,  Teans. 

287. 

propiomalonate,  717. 

propiopropionate,  7l7. 

constitution  of,.  915. 

pyrovanadate,  Teans.,  754. 

quinoltetracarboxylate,  257. 

quinone-p-dicarboxylate,  727. 

racemate,    magnetic    rotation    of, 

Teans.,  364. 
sodaoetoa^cetate,  action  of,  on  tlie 

ethy]  salts  of  unsaturated  acids,  672. 
reaction   of,  with  benzalde- 

hyde,  &e.,  716. 
reaction  of,  with  phenyliso- 

cyanate,  716. 
•   reaction-  of,   with  thiocarb- 

imides,  716. 
sodiomalonate,  action  of  iodine  on 

derivatives  of,  916. 
action  of,  on  the  ethyl  salts  of 

unsaturated  acids,  672. 
action    of    triphenylm^iliyl 

bromide  on,  Teans.,  224. 

reactions  of,  716. 

succinimidoacetate,  1031. 

o-sulphaminebenzo.ite,  835. 

sulphides,  chlorinated,  physiologi- 
cal action  of,  857. 
tartrate,    magnetic     rotation    of, 

Teans.,  363. 

tetrachlorobenzoate,  1046. 

tetrachlorodiketoadipate,  727. 

tetrahydronaphthalenetetracarb- 

oxylate,.PEOC.,  93. 
tetramethyLenecarboxy  late,  Teans., 

12. 
tetramethylenedicarboxylate, 

Teans.,  2,  23. 
thiodimethylpyronfidicarboxvlate, 

920. 

tliiomethyluracilacetate,  128. 

thiophenyUutidinedicarboxylate, 

920. 

a-o-toluido-a-cyanopropionate,  260. 

a-jo-toluido-a-cyanopropionate,  261. 

o-toluidoisosuccinamate,  260. 

toluylenedimethylpyrrolinedicarb- 

oxylate,  276. 

trimcsate,  492. 

synthesis  o£,  587. 

trimethylenecarbanilate,  578. 

triphenylcarbinylmalonate,  671. 

triplienylmethylmalonate,  Trans., 

225. 

;8-trij3henylpropionate,  Teans.,  227. 

vinaconate,  constitution  of,  468. 

Eihylacetotoluide,  in-n\tro-j)-,  93:i. 
Ethylacetylacetone,  653. 
Etlivlamidoresoroinol,  661. 
Etliylamino  vanadate,  899. 
Ethylanhydracetonebenzil,  Trans.,  433. 


1216 


INDEX  OF   SUBJECTS. 


Ethylanhydroecgonine  and  its  deriva- 
tives, 741. 

Ethyiaiiiline,  condensation  of,  with  alde- 
hydes, 577. 

• 1  :  4  nifroso-,  244. 

Ethylbenzamide,  358. 

Ethylbenzene,  action  of  chlorine  on,  in 
sunlight,  807. 

action  of  heat  on  the  vapour  of, 

572. 

Ethylbenzoylecgonine,  1126. 

Ethylbismuthine  iodide,  803. 

Ethylborneol,  596. 

Ethylbutylacetaldehyde,  794. 

a-Ethylcinchonic  acid,  504. 

Ethylcyanacetamide,  796. 

Ethyldichlorisoquinoline,  1113. 

Ethylene,  action  of  heat  on,  226. 

and  benzene,  action  of  heat  on  the 

mixed  vapours  of,  572. 

i  nd  naphthalene,  action  of  heat  on 

th'  vapour  of,  572. 

and  toluene,  action  of  heat  on  the 

mixed  vapours  of,  572. 

bromide,    action     of,    on     alkyl- 

raetallic  oxides,  544. 

action  of,  on  the  sodium- 
derivatives  of  ethyl  aeetoacetate, 
benzoylacetate,  and  acetonediearb- 
oxylate,  Teaks.,  820. 

cyanide,  action  x>f  aniline  hydro- 
chloride on,  931. 

di ketones,  aromatic,  827. 

diphenylcarbamide,  578. 

grouping,  refractive  equivalent  of, 

193. 

solidification  of,  634. 

thiobenzenesulplionates,  953. 

thio-j3-toluene8ulphonate,  954. 

Ethylenedi-^-amido-a-crotonic  acid,  494. 
Ethylenediamine,  action  of,  on  catechol, 

722. 

condensation-derivatives  of,  493. 

Ethylenedibenzoyl-o-carboxylic        acid, 

action  of  amines  on,  735. 
Ethylenedicarbanilic  chloride,  578. 
Ethylenediphenyldiamine,  action  of  car- 

bonyl  chloride  on,  577. 
Ethylenediphthalimide,  1037. 
Kthyleneditolyldi amine,  788. 
Ethylene-o-phenylenediamine     and     its 

derivatives,  722. 
Ethylene-a-tetramethyldipyrroline,  273. 
Ethylethenyldiamidotoluene,  817 
a-Ethylliomo-o-phthalimide,  1113. 
o-Ethylhomo-o-phthalonitrile,  1112. 
Ethylhydroxyquinoline,  chlor-,  738. 
Ethylhydrox^toluquinoline,  chlor-,  738. 
Ethylidene    glycol,   trichloro-,   Teans., 

813. 
Etliylideneanilide,  anilido-,  813. 
Ethylidenediefhylsulphone,  123. 


Ethylidenedi-a-naphthol,  231. 
Ethylidene-)8-dinaphthyl  oxide,  271. 
Ethylidenedinaphthylacetal,  271. 
Ethylidenediphenol,  231. 
Ethylidenediphenylsulphone,  123. 
Ethylidenediure'ide,  trichlor-,  1032. 
Ethylidene-)3-naphthylhydrazine,  153. 
Ethylidene-w-pyrazoline,  1032. 
Ethylidene-jo-toluide,  monochloro-.  813. 
Ethylmethylhydroxybromopyrimidine, 

1054. 
Etliylmethylketole,  976. 
)8-Ethylnaplithalene,  a-nitroso-,  1114. 
Ethylnitraniline  (meta-) ,  action  of  diazo- 

tised  nitranilines  on,  Teans.,  111. 
(para- ) ,  action  of  diazotised  nitrani- 
lines on.  Teaks.,  110,  111. 
Ethyl-orange,  666. 
Ethyl-^-phenylenediamine,  244. 
Ethylphenylthiocarbamine  chloride,  822. 

oxide,  822. 

Ethylphthahmide,  brom-,  1037. 
o-Ethylpiperidine,  740. 

specific  rotation  of,  283. 

Etliylpiperidines,  o-  and  7-,  65. 
a-Ethyl-;8-propylacraldehyde,  794. 
Ethylpropylaniline  and  its  derivatives, 

134. 
Eihvlpyridines,  a-  and  7-,  60. 
Ethylpyrrolinedibenzoic  acid,  736. 
a-Ethylquinoline,  504. 
Ethylquiiiolines,  a-   and    7-,   and   their 

derivatives,  279. 
7-EtliylquinoHnesulphonic  acid,  280. 
Ethylsulphonic    acid,    preparation   and 

amides  of,  468. 
Ethylsulphono-mono-  and  di-ethylamide, 

469. 
Ethylsulphono-mono-     and    di-methyl- 

amide,  469. 
Ethyltoluene  (ortho-),  bromo-,  240. 

nitro-  and  dinitro-,  240. 

oxidation  of,  240. 

Ethyltoluene-/3-8ulphonic  acid    (ortho-) 

and  chloride,  24U. 
Ethyl- o-toluidine,  ^-nitroso-,  244. 
,S-Ethylthiophen,  237. 
E  th  J  Itrih  y  droh  y  droxy  quinolinecarbo - 

xylic  acid,  1120. 
Ethylxylenes,  0-  and  m-,  and  their  sul- 

phonic  derivatives,  37. 
Euphorbiaceffi,  milky  juice  of  certain,  72. 
Euphorbium,  analysis  of,  73. 
Euphorbone,  72, 
Eurhodines,  153. 
Euxanthic    acid,    formation     of,    from 

euxanthone,  in  the  animal  organism, 

272. 
Euxanthone,  498. 

group,  152. 

Evaporation    and    capillarity,    relation 

between  the  theories  of,  '6Z3. 
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Evaporation  and   dissociation,   Teans., 

755. 
Expansion,  cooling  of  carbonic  anhydride 

on,  880. 
Explosives,  analysis  of,  86. 


F. 


Faeces,  analysis  of  nitrogenous  meta- 
bolites in,  613. 

Fast  red,  description  and  measurement 
of  the  spectrum  of,  Teans.,  197. 

Fat,  estimation  of,  402, 

formation  of,  in  the  dog  from  car- 
bohydrates, 288. 

in    milk,   determination   of,    308, 

1144. 

power  of  the  liver  to  form  sugar 

from,  67. 
Fats,  analysis  of,  621. 

new  method  of  analysis  for,  620. 

saponifiable,  separation  of  mineral 

oils  from,  1001. 
Fatty  acids,  C.2H4O2 — C5H10O2,  boiling 

points  of,  207. 
■ brominated,  method  of  pre- 
paring, 358. 
determination    of,   in   soap, 

307. 

estimation  of,  in  soaps,  401. 

Fehling's       solution,     titration     with, 

185. 
Fellic  acid,  606. 
Felspar,   ground,   as  a  potash  manure, 

996. 

in  the  Corsican  diorite,  784. 

phosphoric  anhydride  in,  347. 

sodium,  from  Krageroe,   Norway, 

453. 
Felspars  from  Elba,  560. 
Fergusonite,    earths    and     niobic    acid 

from,  706. 
Ferment,  nitric,  distribution  of,  and  its 

function    in    the     disintegration    of 

rocks,  1135. 

organisms  in  the  alimentary  canal, 

288. 

Fermentation,  alcoholic,  of  dextrin  and 

starch,  171. 

of  milk-sugar,  1090. 

reduction  of  copper  sulphate 

during,  171. 

and  zymotic  virus,  292. 

butyric,  morphology  of,  1135. 

by  protoplasm  from  recently  killed 

animals,  984. 

effects  of  thiocyanates  on,  519. 

methane,  of  acetic  acid,  1135. 

■ of  cellulose,  1131. 

panary,  bacillus  of,  70. 


Fermentations,    secondary,    method   of 

preventing,  171. 
Fermented  liquids,  estimation  of  glycerol 

in,  1142. 
Ferments,  digestive,  relation  of  proteids 

to,  1129. 
Ferric  chloride  as  an  exciting  agent  for 

voltaic  batteries,  413. 

cell,  modification  of,  1071. 

hydrochlorides  of,  894. 

phosphate,  action  of  carbon  tetra- 
chloride on,'  330. 
Ferricyanides,  new  class  of,  649. 
Ferrocyanides,  new  class  of,  649. 
Fibrin,  digestion  of,  by  trypsin,  1130. 
Filters  with  greased  edge,  295. 
Fish  and  meat,  comparative  absorption 

of,  in  the  alimentary  canal,  1130. 
Flesh,  blood  and  liver,  composition  of, 

under  varying  conditions,  855. 
Flour,  detection  of  alum  in,  530. 
Fluorazein,  737. 
Fluorescein,  dichloro-,  832. 

tetrachloro-,  833. 

tetriododichloro-,  832. 

Fluorescence  of  bismuth-compounds,  4. 
of  manganese   and  bismuth,    189, 

873. 
of    manganese    compounds   under 

the  influence  of  the  silent  discharge, 

3. 

of  spinel,  1005. 

red,  of  alumina,  191,  538,  625. 

Fluorescences  of  manganese  and  bismuth, 

1006. 

with  well-defined  spectra,  1008. 

Fluorine,  atomic  weight  of,  892. 

estimation  of,  295. 

volumetric  method  of  estimating, 

179. 
Fluorspar  from  Vesuvius,  18. 
Food  stuffs,  action  of  micro-organisms 

from  the  mouth  and  from  fseces  on, 

1059. 
Formamides,     substituted,     action      of 

phosphoric  chloride  on,  384. 
Formanilide,  ^-nitro-,  250. 
Formates  in  the  organism,  513. 
Formic   acid,  estimation   of,   in   water, 

1000. 
separation    of    acetic    acid 

from,  751. 
Formopiperidide,  385. 
Formose,  459. 
Formotoluide  (meta-)  and  its  derivatives, 

935. 
Franklinite,     artificial     formation     of, 

557. 
Freezing  point,  alteration  of,  879. 
Fuchsia  ovaia,  chloroph>  11  in,  1117. 
Fuchsite  from  Canada,  782. 
Fujnaramic  acid,  34. 

4)  77.   2 
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Fumaranilic  acid,  934. 

Fumaric  acid,  constitution  of,  916. 

conversion  of,  into  asparagine, 

1100. 

conversion  of,  into   aspartic 

acid,  917,  1110. 

heat  of  neutralisation  of,  205. 

dianilide,  934. 

Fungi,  fluorescence  of  pigments  of, 
314. 

Furfuracryl-glycocine,  1038. 

Furfuracryluric  acid,  1033. 

Furfuraldehyde,  571. 

action  of  quinaldine  on,  976. 

behaviour  of,  in  the  animal  or- 
ganism, 1032. 

Furfuran,  /3-bromo-,  658. 

■ constitution,  of,  470. 

• derivatives,  803. 

from  phlorogluoinol,  262. 

from  resorcinol,  262. 

transformation  of,  into  pyrroline, 

470. 

Furfury laming,  568. 

and  its  salts,  470. 

Furnace,  Cowle's  electrical,  products 
from,  551, 


G. 


Gra,    G$,    evidence    as    to    i^ature  of, 
1069. 

GTadenium,  107. 

G-adolinite    and   samarskite,    new   ele- 
ments in,  334. 

Gadolinium  oxide,  equivalent  of,  109. 

y-Galactan,  652. 

Galactose,  formation  of,  from  raffinose, 
791. 

from  Carragheen  moss,  791. 

phenylhydrazine,  567. 

properties  of,  652. 

Galenobismuthite,  containing  selenium, 
from  Falun,  343. 

Gallein,  tetrachloro-,  833. 

Gallium,  1081. 

as  a  halogen  carrier,  326. 

■ chromiferous,  red  fluorescence  of, 

755. 

oxide,  fluorescence  of,  409. 

Galloflavin  and  its  derivp-tives,  1107. 

Galvanic  cell,  standard,  541. 

element,  541. 

-r-T— T  elements,  757. 
— TT-rr-  polarisation  of  aluminium,  415. 

produced  by  feeble  electro- 
motive forces,  317,  541. 

Gamsigradite,  351. 

Garnet,  pseudomorphs  of,  117. 

Gas  analysis,  apparatus  for,  179. 

source  of  error  in,  1062. 

■         apparatus,  1137. 


Gas  burette,  687,  1062. 

coal-,  estimation  of  hydrogen  sul- 
phide, carbonic  anhydride,  and  cyano- 
gen in,  86, 

' estimation   of  sulphur   and 

impurities  in,  297. 

compressed,    products    from  the 

residues  of,  787. 

demonstration  of  the  coefficient  of 

expansion  of,  as  a  lecture  experiment, 
1013. 

generator-,  and  waters,  composi- 
tion of,  1078. 

generator,  constant,  634. 

Gas-coal,  analysis  of,  84. 

Gaseous  and  liquid  states  of  matter, 
representation  of  the  connection  be- 
tween, by  isopyknics,  482. 

Gases,  absorption  of,  by  carbon.  Trans., 
249. 

electrical  conductivity  of,  4. 

hot,    electrical    conductivity    of, 

1071. 

of  parotid  saliva,  287. 

preservation    of,    over    mercury, 

105. 

relation  of  the  conductive  capacity 

of,  to  temperature,  5. 

spectra  of,  at  low  temperatures, 

1066. 

Gasometric  assaying,  comparative,  80. 

Gastric  Juice,  free  hydrochloric  acid  in, 
287.    ■ 

Gearksutite  from  Ivigtut,  Greenland, 
344. 

Gelatin,  absorption  spectrum  of,  Teans., 
59. 

Gelseminine,  981. 

Gelseminuin  root,  alkalofds  of,  981. 

Generator-gas,  composition  of,  1078. 

Germaniofluoric  acid,  1083. 

Germanium,  1081. 

-■ and  its  compounds,  physical  con- 
stants of,  778. 

-r-T-  bromide,  1082. 

chloroform,  1082. 

ethide,  1083. 

extraction  of,  from  its  oreg,  1082. 

fluorides,  1083. 

— —  oxychloride,  1082. 

preparation  of,  1082, 

spectrum  of,  313. 

ultyamarine,  1088. 

volatility  of,  445. 

Germination,  changes  in  the  proteids  of 
seeds  during,  987. 

influence  of  ozone  on,  516. 

loss  of  nitrogen  by  plants  during, 

292. 

Glass,  cracking,  with  certainty,  105. 

«— —  decomposition  of,  by  carbonic  an- 
hydride condensed  on  its  surface,  13. 
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G-laucophane,  1086. 

■         from  Brittany,  784. 

Gl-lobuliii,  separation  of,  from  albumin 

in  urine,  406. 
Globulins,  vegetable,  507. 
Grlow,  residual,  examination  of,  1066. 
G-lucina,  phospliorescenee  of,  1067. 
Gluco-o-diamidobenzene,  931. 
Gluco-7-diamidobenzoic  acid,  931. 
Gluco-m-^-diamidotoluene,  931. 
Gluconic  acid,  468. 

acids,  127. 

Glucosamine  tetrabenzoate,  229. 
Glucose,      absorption      spectrum       of, 

Teans.,  59. 
and  the  saccharification  of  starch, 

354. 

detection  of,  in  wines,  692. 

heat  of  combustion  of,  761. 

relation  between  the  destruction  of, 

and   the   production  of  animal   heat 

and  work,  289. 
Glucoses,  action  of  dilute  acids  on,  229. 
Glutaconic  acid,  fi-chlovo-,  467. 
Glutazine  and  its  derivatives,  155. 
Gluten,  wheaten,  as  a  food,  511. 
Glutic  acid,  467. 
Glyceraldehyde,  794. 
Glyceric  acid,  heat  of  neutralisation  of, 

205, 
Glycerol,  action  of  Bacterimn  aceti  on, 

Teanh.,  639. 

action  of,  in  diabetes,  985. 

dibenzoate,  229. 

estimation  of,  1142,  1143. 

estimation  of,  in  wine,  86,  184. 

estimation  of,  in  wine  or  beer,  306. 

non- volatility   of,    with    aqueous 

vapour,  1143. 

— —  nutritive  value  of,  509. 
oxidation  of,  651. 

quantitative  estimation  of,  750. 

Glyceroxides,  alcoholates  of,  426,  427. 
Glycocholic  acid)  preparation  of,  390. 
Glycocine  pyromucate,  1032. 
Glycogen   and   its  distribution   in   the 

organism,  1127. 

importance  of    ammonia    in    the 

formation  of,  in  the  liver,  68. 

in  the   liver    of   newborn   dogs, 

167. 

Glycol,  action  of  Bacterium   aceti  on, 

Teans.,  638. 
Glycoluril,  constitution  of,  34. 
Glycosine,  constitution  of,  Tbans.,  552. 
Glycosuric  acid,  1047. 
Glycuronic  acid,  235,  498,  717. 

anhydride,  718. 

Glvoxal-oenanthyline  and  its  derivatives, 

911. 
Glyoxylic  acids  of  the  thiophen  series, 

804. 


Gold,  450,  778. 

assay  of,  in  bal*  copper,  81. 

atomic    weight    of)    340,    1019  ; 

Teans.,  565,  866. 

bismuthic,  707. 

Chaldean,  443. 

compounds  of,  with  nitrogen,  112. 

estimation  of  minute  quantities  of, 

184. 

from  Burmah,  221. 

fulminating,  112. 

native,  f  rc/m  Thibet,  780. 

— ' —  natural  solutions  of,  555. 

oxides,  15. 

preparation  of  pure,  554. 

purple  oxide  of,  non-existence  of, 

16. 
separation  of,  from  other  metals, 

555. 
separation  of,  from  the  platinum 

metals,  1084. 

spark  spectrum  of,  555. 

sulphides,  1019. 

superoxide,  non-existence  of,  16. 

See  also  Aurous  and  Auric. 

Goslarite  from  Montana,  346. 

Grain,  spectroscopic  notes  on  the  carbo- 
hydrates and  albuminoids  from, 
Teans.,  58. 

Grangesite,  351. 

Grape-sugar,  action  of  sulphuric  acid 
on,  125. 

Grapes,  detection  and  estimation  of 
aluminium  in,  690. 

formation  of  sugar  in,  517. 

— —  organic  and  inorganic  constituents 
of,  860. 

Graphite,  celestial,  351. 

from  Ceylon,  901. 

New  Zealand,  555. 

Graphitoid,  341. 

Griqualandite,  709. 

Growth,  loss  of  nitrogen  by  plants,  dur- 
ing, 292. 

Guaiacum  resin,  distinguishing  purified 
from  natural,  752. 

Guanidine  cyanurate,  358. 

Guanine,  colour  reaction  of,  280. 

Guano,  Australian  bat,  and  minerals 
therein,  708. 

Guanylcarbamide  salts,  358. 

synthesis  of,  357. 

Gum,  animal,  26. 

Gums,  colour  reactions  of,  534. 

Gun-cotton,  regeneration  of  acid  re- 
sidues in  the  manufacture  of,  770. 

sodium  nitrate  in,  715. 

Gypsum,  solubility  of,  in  solutions  of 
ammonium  salts,  333. 
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action  of  reducing  agents  on, 
■with   nitric   oxide, 


Hsematin, 
1127. 

compound  of, 

854. 

— —  occurrence  of  reduction  products 

of,  in  pathological  urine,  1127. 
Hsematoporphyrin,  1127. 

■ in  molluscs,  613. 

Hsematoporphyroidin,  1127. 

Haematoscope,  312. 

HsDmatoscopy,  a  new  method  of  blood 

analysis,  312. 
Hsematostilbite  from  Orebo,  645. 
Hsemidin  crystals,  408. 
Hsemin  crystals,  165. 
Haemoglobin,  amount  of  oxygen  taken 

up   in    the    decomposition    of,    into 

albumin  and  hsematin,  854. 
Halogen  carriers,  130,  326. 
in  the  natural  groups  of  the 

elements,  806. 
Halogens,  hydrides  of,  action  of  light  on, 

in  the  presence  of  oxygen,  Teans.,  801. 
Hannayite,  709. 
Harpenden,    well    waters    of,    Teans., 

520. 
Hay,  meadow,  iron  sulphate  as  a  manure 

for,  Teans.,  215. 
Heat  and  solar  radiation,  comparative 

action  of,  411. 
animal,  relation  of  the  production 

of,    to   the    destruction    of    glucose, 

289. 
development  of,  when  powders  are 

moistened,  9. 
equivalents  of  benzoyl-compounds, 

878. 
influence  of,  on  the  decomposition 

of  oxalic  acid  by  ferric  chloride,  324. 

latent,  of  vaporisation  of   certain 

volatile  substances,  627. 

of  combustion  of  ethyl  ether,  425. 

of  conversion   of   the   benzene  to 

the  acetic  series,  1011. 
• of  dissolution  of  anhydrous  sodium 

carbonate,  Teans.,  73. 

of  salts,  influence  of  tem- 
perature on,  Teans.,  290. 

■ of  salts  in  water,  influence  of 

temperature  on,  Peoc,  66. 

of     evaporation    of    homologous 

carbon-compounds,  9. 

of  formation   of  crystallised  tel- 

lurides,  1010. 

of  organic  compounds,  cri- 
ticism of  Thomsen's  theory  of,  423, 

' of   potassium   alkyl   oxides, 

318. 

• of    potassium    glyceroxide, 

320. 


Heat  of  formation  of  sodium  alkyl 
oxides,  319. 

of  tartar  emetic,  544. 

of  hydration  of  salts,  Teans.,  75. 

of  neutralisation  of  meconic  and 

mellitic  acids,  206, 

of  oscillation,  419. 

of  solution,  variation  of  solubility 

with  variations  in,  548,  632. 

Heats  of  combustion  and  formation  of 
homologous  phenols,  98. 

of  quercite,  inosite,  and 

quiuic  acid,  1011. 

of    organic  compounds,  95, 

878. 

of  organic  compounds  deter- 
mined by  different  methods,  values  of, 
1011. 

of  formation  of  potassium  methox- 

ide  and  ethoxide,  204, 

of  neutralisation  of  glyceric,  cam- 
phoric, malic,  and  citric  acids,  205. 

of  homologous  and  isomeric 

acids,  95. 

of  malonic,   tartronic,    and 

malic  acids,  96. 

specific,  and  changes  of  states  at 

high  temperatures,  201. 

Helianthin,  description  and  measure- 
ment of  the  spectrum  of,  Teans., 
192. 

Hemellithene  and  its  bromo-  and  nitro- 
derivatives,  36. 

• synthesis  of,  659. 

Hemellithenol,  36. 

Hemellithylic  acid,  36. 

Hemialbumose,  1127. 

Hemipinethylimide,  46. 

Hemipinic  acid,  nitro-,  46. 

anhydride,  nitro-,  49. 

Hemipinimide,  46. 

isomeride  of,  258. 

Hemipinimidine,  585. 

Hemipinphenylhydrazide,  amido-,  45. 

Hemp-seed  oil,  acid  from,  799. 

Hentriacontane  from  beeswax,  124, 

Heptacosane  from  beeswax,  124. 

Heptamethylene-derivatives,  attempted 
synthesis  of,  Peoc,  96. 

Heptine,  action  of  heat  on,  565. 

Heptylbenzene,  253. 

amido-,  816. 

nitro-,  815. 

Herderite,  19, 

remarkable  crystal  of,  117. 

Hesperidin,  sugar  from,  715. 

Hesperisium,  107. 

Heteroalbumose,  285. 

Heterovitellose,  286. 

Heteroxanthine  in  urine,  740. 

Heulandite,  903. 

occurrence  of  strontia  in,  453. 
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Hexadecylbenzene  and  its  derivatives, 
252. 

Hexadecylphenol,  252. 

Hexahydroterephthalic  acid  and  its  di- 
bromo-derivative,  370. 

Hexahydro -xylene  from  Caucasian  pe- 
troleum, 922. 

Hexamethvlanthracene,  1102. 

Hexamethylbenzene,  1101. 

Hexamethylene-derivatives,  synthesis 
of,  Pboc,  96. 

Hexamethyltriamidotriphenylmethane, 
1039. 

Hexazoxybenzene,  479,  664s. 

Hexine,  565. 

Hexyl  alcohol,  dextrorotatory,  from 
essence  of  chamomile,  228. 

dimethamidophenyl  ketone,  253. 

phenyl  ketone,  253,  816. 

Hexyldiphenylmethane  and  its  deriva- 
tives, 253. 

Hexylene  glycol.  Trans.,  722. 

Hexyltetramethyldiamidodiphenylme- 
thane,  253. 

Hippuric  acid,  compound  of,  with 
pyruvic  acid,  44. 

determination    of,  in    urine, 

535,  1001. 

relation  of  tyrosine  to,  1133. 

Hofmann's  violet,  description  and 
measurement  of  the  spectrum  of, 
Tbans.,  171. 

Holcus  sorgho,  grain  of,  519. 

Homo-o-phthalaminic  acid,  726. 

Homo-o-phthalbenzylimide,  1111. 

Homo-o-phthalethylimido  -  azobenzene, 
1111. 

Homo-o-phthalide,  50. 

Homo-o-phthalimido-azobenzene,  726. 

Homo-o-phthalimide,  725,  1111,  1112. 

Homo-o-phthalomethylimide,  51. 

Homopterocarpin  from  sandal  wood,  971. 

Hoofs,  analysis  of,  408. 

Hop  substitutes,  detection  of,  in  beer, 
1146. 

Hornblende  from  Porthalla  Cove,  Corn- 
wall, 1022. 

Horns,  analysis  of,  408. 

Horse,  absorption  in  the  stomach  of, 
743. 

— —  digestion  and  digestive  secretions 
in,  744. 

intestinal  digestion  in  the,  610. 

Humous  substances,  formation  and  com- 
position of,  229. 

Hydrargyrine,  676. 

Hydrastine,  174,  383,  505. 

and  its  derivatives,  1057. 

Hydrastinic  acid,  384. 

Hydrastinine  and  its  derivatives,  383. 

Ht/drastis  Canadensi'},  substances  con- 
tained in  the  root  of,  174. 


Hydrazimido-compounds,  731. 
Hydrazine,  715. 

(diamidogen)  sulphate,  715. 

Hydrazinebenzenesulphonic  acids,  933. 
Hydrazine benzopyruvie  acid,  150. 
Hydrazines,  932. 

secondary,  unsymmetrical,  1104. 

Hydrazinetoluenesulphonic  acids,  action 
of  concentrated  sulphuric  acid  on, 
146. 

Hydrazobenzene,  bromo-,  479. 

dibromo-,  479. 

halogen-derivatives  of,  478. 

Hydrazocamphenes,  action  of  hydrogen 
on,  675. 

Hydrazodimethylquinol,  364. 

Hydrazotoluene,  ^-bromo-,  479. 

Hydrindonaphthene-derivatives,  Peoc, 
92. 

Hydrindonaphthenecarboxylic  acid, 

Proc,  93. 

Hydrindonaphthenedicarboxylic  acid, 
Peoc,  93. 

Hydriodic  acid,  action  of,  on  zinc  con- 
taining lead,  1076. 

Hydroacridylacrylic  acid,  850. 

Hydroanemouin,  843. 

Hydrobenzamide tricarboxylic  acid,  951. 

Hydrobromic  acid,  action  of,  on  zinc  con- 
taining lead,  1076. 

new    hydrate  of  HBr,H20, 

631. 

the  hydrate,  HBr,2H20,  630. 

thermal  study  of  solutions  of 

the  solid  hydrate,  HBr,2H20,  628. 

Hydrobromocinchine,  1124. 

Hydrobromocinchonine,  1124. 

Hydrobromodehydrocinchonine,  1125. 

Hydrobromoquinine,  1123. 

Hydrobromostannic  acid,  554. 

Hydrocarbons,  detection  of  certain,  in 
alcohols,  1088. 

from  tar-oils  boiling  between  170° 

and  200°,  35. 

Hydrocarrotene,  265. 

Hydrocliloric  acid,  action  of,  on  zinc  con- 
taining lead,  1075. 

electrolysis  of :  a  lecture  ex- 
periment, 633. 

free,  in  the  gastric  juice, 

287. 

Hydrochlorocinchonine,  1124. 
Hydrochloroquinine,  1123. 
Hydrochlorostannic  acid,  554. 
Hydrocoumaric  acid,  Teans.,  70. 
Hydrocoumarin,  Trans.,  71. 
Hydrocyanic  acid,  estimation  of,  1143. 

poisoning  by,  392. 

Hydrodicoumario    acid     and    its    salts, 

Teans.,  65. 
Hydrodicoumarin,  Trans.,  66. 
bromo-,  Teans.,  67. 
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Hydrogen,  apparatus  for  estimating,  in 
presence  of  methane,  618. 

■ bromide,  action   of    light    on,    in 

presence  of  oxygen,  Teans.,  804. 

cliemical  structure  of,  and  dissoci- 
ation in  the  sun's  atmosphere,  1070. 

-—  chloride,    action  of    light    on,    in 
presence  of  oxygen,  Teans.,  801. 

influence  of  liquid  water  in 

promoting  the  interaction  between 
oxygen,  &c.,  in  presence  of  light, 
Teans.,  806. 

origin  of,  in  the  gases  of  vol- 
canoes, 643. 

combustion   of   weighed   amounts 

of,  1078. 

comparison  of  the  equivalent  of 

zinc  with  that  of,  Teans.,  854. 

■ iodide,    action     of     light    on,    in 

presence  of  oxygen,  Teans.,  805. 

■ peroxide,  estimation  of,  862. 

presence  of,  in  saliva,  298. 

test  for,  296. 

phosphide,  hydroxylated  solid,  635. 

reduction   of   inorganic   thio-salts 

by,  111. 

■ refractive  index  of,  193. 

sulphide,  estimation  of,  in  coal-gas, 

86. 

poisoning  by,  392. 

• •  preparation   of,    free   from 

arsenic,  885. 

purification  of,  from  hydrogen 

arsenide,  885. 

ITydrogiobertite,  17. 

Hydrohydrastinine,  384. 

derivatives  of,  1057. 

Hydromethylamidophenol,  135. 

Ilydro-w-methylcinnamic  acid,  724. 

Hydromethylindole,  957. 

Hydromethylketole,  957. 

IIydromethyl-/3-naphthindole,  154. 

a-Hydronaphthindole,  964. 

Hydroskatole  and  its  derivati^-^s,  957. 

Hydrothiocinnamic  acid,  amido-,  1109. 

derivatives  of,  1108. 

nitro-,  1109. 

Hydroxyamidopyridine,  trichloro-,  156. 

llydroxyanthraquinone  dyes,  593. 

spectra  of  methyl  derivatives  of,  1. 

Hydroxyazo-compounds,  819. 

Hydro  xyazophenine,  1105. 

Hydroxybenzoic     acids,     m-    and     p-, 
action  of  phosphoric  chloride  .on,  947. 

Hydro xybenzyl  alcohol  (para-),  38. 

Hydroxybromophenylpyrazoline,  933. 

Hydroxy  butyric  acid,  chloro-,  constitu- 
tion of,  30. 

/3-,  in  diabetic  urine,  290,  464, 

857. 

■ /?-,  la)vorotatory,  in  the  blood 

of  a  diabetic  patient,  986. 


Hydroxycoumarihc  acid  (meta-),  262. 
Hydroxydehydracetic  acid  and  its  acetyl 

compound,*^  Teans.,  491,  492. 
Hydroxydimethylpyrrolinecarboxylic 

acid,  275. 
Hydroxydiquinolyl,  848. 
Hydro xyetliyltohicarbostyril,  738. 
Hydroxyhemellithylic  acid,  36. 
Hydroxy hydrastinine  and  its  derivatives, 

1057. 
Hydroxyindonaphthenecarboxylic    acid, 

728. 
HydroxyisopropylsaUcylic  acid  (para-), 

241, 
Hydroxyl  group,  reagent  for,  124. 

quantitative  estimation  of,  749. 

Hydroxylamine,    benzyl-derivatives    of, 

246. 
formation  of,  from  silver,  mercury 

and  sodium  nitrites,TEANS.,  661. 
reaction  of,  with  ferrous  hydroxide 

and  water,  Teans.,  655. 
titration  of,    by  iodine,  effects  of 

dilution  and  the  presence  of  sodium 

salts    and    carbonic    anhydride     on, 

Teans.,  794. 
Hydroxylamines,  aromatic,  663. 
Hydro  xylepidine,  159. 

reduction  of,  278. 

Hydroxymethenylamidophenol,  245. 
Hydroxymethenyltoluylenediamine, 

135. 
Hydroxy-o-methoxycinnamic   acid 

(meta-),  140. 
Hydroxymethylcoumarone,  262. 
Hydroxynaphthaquinone,  674. 
a-Hydroxynaphthoic     acid,    action     of 

phosphoric  chloride  on,  963. 
Hydroxynaphthyl  sulpliide,  808. 
^-Hydroxynitrobenzoic  acid,  485. 
Hydroxynitrobenzoic   acids,   meta-  and 

para-,  485. 
Hydroxyphenyl  sulphide,  807. 
Hydroxyphenyllutidine  (meta-),  1053. 
Hydroxyplienyl-^-methoxyhydroquino- 

line  (a-meia-),  979, 
Hydroxyphenyl-^-methoxyquinoline 

(a-meta-),  978. 
Hydroxyphenylpyrazoline,  933. 
Hydroxy-a-pheuylquinoline  (para-),  847. 
Hydroxypicolinic  iicid,  chloro-,  158. 
a-  and  /3-Hydroxypiperic  acids,  oxidation 

of,  488. 
Hydro xypiperohydrolactone,  488. 
a-Hydroxypropylpyrroline,  w-trichloro-, 

845. 
Hydroxypyridine,  di-iodo-,  845. 
y-  Hydroxy quinaldine,  847. 

and  its  derivatives,  679. 

Hydroxyquinolinecarboxylic   acid 

(ortho-),  1119. 
and  its  derivatives,  738. 
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Iljdroxyquinolinecarboxylic  acid,  para-, 

1120. 

and  its  derivatiye.s,  63. 

synthesis  of,  1119. 

o- Hydro xyquinolinesulphonic  acid,  379. 
Hydroxystearic  acids  of  different  origin, 

30. 

anhydride,  31. 

Hydroxythiotoluene,  473. 

Hydroxytoluic  acid,  669. 

Hydroxy  uracil,  nitrobromo-,  920. 

Hydroxyvaleric  acid,  717. 

Hydroxyxanthine,  919. 

Hydrozincite,  1021. 

Hygrine,   separation   of,   from   cocaine, 

1126. 
^-Hyoglycocholic  acid,  742. 
Hypomelanin,  168. 
Hvponitrites,  formation  of,  Teans.,  646, 

Peoc,  119,  121. 
Hypoxanthine  in  urine,  739. 


Ice,  calorimeter,  Bunsen's,  1073. 

refractive  index  of,  753. 

Idrialine  from  Idria,  1021. 

Ignatieffite,  a  new  variety  of  alumnite, 
1085. 

Illicium  religiosum,  subtsances  from,  497. 

Indian -yellovr,  498. 

Indigo-blue,  formation  of,  from  o-nitro- 
phenylpropiolic  acid  by  means  of 
potassium  cyanide,  672. 

dyes  on  fabrics,  testing,  1147. 

estimation  of,  1147. 

estimation  of,  in  textile  fabrics,  871. 

fermentation,  microbe  of,  1061. 

Indium  as  a  halogen  carrier,  326. 

Indole-derivatives,  constitution  of,  148. 

methylation  of,  588. 

synthesis  of,  148. 

from  dichlorether  and  aniline,  836. 

intermediate  products  in  the  for- 
mation of,  from  dichlorether  and 
aromatic  amines,  813. 

methylation  of,  976. 

transformation  of  homologues  of, 

into  quinoline  homologues,  1113. 

Indoles,  956. 

from  w-hydrazinebenzoic  acid,  149. 

from  methylphenylhydrazine,  149. 

from  a-naphthylhydrazine,  963. 

from  )8-naphthylhydrazin€,  153. 

from  phenylhydrazine,  149. 

from  tolylhydrazine,  956. 

Indonaphthalene-derivatives,  conversion 

of  j8-naphthaquinone  into,  728. 

synthesis  of,  729,  836. 

ketone,  728. 

Induline,  821, 
Indulines,  1105. 


Inosite,  355. 

acetyl  compound  of,  1090. 

and  dambose,  identity  of,  909. 

derivatives,  908. 

formation  of,  1089. 

heats  of  combustion  aud  formation 

of,  1011. 

hexacetin,  908. 

hexabenzoin,  908. 

hexanitrin,  908. 

reduction  and  oxidation  of,  459. 

Integral  vreights  in  chemistry,  1077. 
Invertase,      absorption      spectrum     of, 

Trans.,  60. 
Invertin,  action  of,  166. 
lodates  and  sulphates,  precipitation  of 

mixtures  of,  by  barium  salts,  884. 
Iodic  anhydride,   combination  of,  with 

sulpliuric  anhydride,  328. 
Iodides,      decomposition     of,     by     the 

stomach,  508. 
Iodine,  bromine,  and  chlorine,  improved 

form  of  apparatus  for  the  separation 

of,  Teans,,  690. 
indirect  determination 

by  electrolysis  of  their  silver  salts,  525. 

carrier,  sulphuric  acid  as,  573. 

detection  in  Laminaria,  996. 

free,   occurrence  of,  in  a  mineral 

water,  221. 

liberation  of,  from  hydrogen  iodide 

by  the  action  of  light  in  presence  of 
oxygen,  Teans.,  805. 

occurrence  of,  in  phosphorites,  222. 

origin  of,  in  the  gases  of  volcanoes, 

643. 

oxyacids  of,  327. 

refractive  equivalent  of,  193. 

solutions,  new  method  of  standard- 
ising, 618. 

trichloride,  action  of  hypochlorous 

anhydride  on,  106, 

vapour,    dissociation    of,    by   the 

electric  discharge,  1013. 

volumetric  estimation  of,  862. 

Iodine-green,  description  and  measure- 
ment of  the  spectrum  of,  Teans.,  174. 

Iodoform,  787. 

lodometric  studies,  688,  997. 

Ipecacuanha,  estimation  of,  1147. 

Iridium  and  tin,  alloy  of,  779. 

Irisin,  26. 

Iron,  action  of  ammonia  on,  at  a  red 
heat,  702. 

action  of  ferric  sulphate  on,  703. 

cast,  influence   of  silicon   on   the 

condition  of  carbon  in,  220. 

copper,  and  platinum,  alloys  of,  778. 

determination  of  combiued  carbon 

in,  866. 

determination   of   phosphorus  in, 

299,  396,  527. 
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Iron,  direct  separation  of  manganese 
from,  183. 

Eggertz's   method   of    estimating 

sulphur  in,  296. 

estimation  of  sulphur  in,  1141. 

estimation    of     silicon    in,    527, 

1140. 

■■■  influence  of  silicon  on  the  pro- 
perties of.  Trans.,  129. 

influence  of  silicon  on  the  mechani- 
cal properties  of.  Trans.,  141. 

manganese  in,  619. 

• metallic,  determination  of,  in  slags, 

1140. 

nitride,  702. 

oxide,    estimation   of,   in   mineral 

phosphates  and  manures,  302. 

pig-)  effect  of  silica  on  the  estima- 
tion of  manganese  in,  183. 

estimation  of  phosphorus  in, 

183. 

titanium  carbide  in,  703. 

potassium  fluoride,  448. 

precipitation  of  nickel  in  presence 

of,  1141. 

' pyrites,  assay  of,  for  sulphur  avail- 
able for  sulphuric  acid  manufacture, 
180. 

rapid  estimation  of  phosphorus  in, 

865. 

rapid  estimation  of  silicon,  sul- 
phur, and  manganese  in,  1140. 

separation   of    nickel   and   cobalt 

from,  1141. 

separation  of  zinc  from,  182. 

specially  pure,  silicon  in,  Teans., 

134. 
■ sulphate,  agricultural  experiments 

with.  Trans.,  215. 

telluride  (emmonsite) ,  344. 

Isethionic  acid  in  the  body,  and  thio- 

sulphuric  acid  in  the  urine,  68. 
Tsoamylamine,  preparation  of,  652. 
Isoamylphenylamine,  721. 
a-Isoamylphenylhydrazine,  1104. 
a-Isoaspartic  acid,  801. 
Isobenzal,  chloro-,  phthalimidine,  62. 
Isobutaldehyde,    action   of     quinaldine 

on,  975. 
and  acetaldehyde,  action  of  aniline 

on  a  mixture  of,  974. 
and    its    polymeric   modification, 

461. 
•"  and  methylal,  condensation  of,  with 

aniline,  957. 
Isobutane,  tribromo-,  712. 
Isobutenyldiamidotoluene,  817. 
Isobutylamines,  mono-,  and  di-,  separa- 
tion of,  by  means    of   ethyl  oxalate, 

357. 

preparation  of,  356. 

Isobutylbenzoylecgonine,  1126. 


a-Isobutylcinchonic  acid,  504. 
Isobutylene,    action     of    bromine    on, 

712. 
Isobutylisobutenyldiamidotoluene,  817. 
Isobutylphenylamine,  721. 
a-Isobutylphenylhy  drazine,  1 104. 
Isobutyl-m-pyrazole,  1055. 
a-Isobutylquinoline,  504. 
Isobutyronitrilecarbamide,  1055. 
Isobutyrothienonesulphonic  acid,  141. 
Isobutyrylacetophenone,  943. 
Isocarvoxime,  923. 
Isochoric  lines.  Trans.,  773. 
Isocinchonine,  1124. 
Isocrotonic  acid,  a-chloro-,  655. 
Isocymenesulphonic      acid,      (a-meta-), 
action  of  bromine  and  water  on,  147. 

a-bromo-,  147. 

Isodulcitol,  906. 

oxidation  of,  652. 

tetracetate,  907. 

trinitrate,  907. 

Isohsematoporphyrin,  1127. 
Isomerism  of  position,  420. 
Isonitroso-eompounds,  466,  1103. 

• intramolecular     changes     of, 

when   treated   with    sulphuric    acid, 
826. 
Isonitrosodiacetone  nitrate,  563. 
Isophotosantonic  acid,  57. 
Isopropyl  chlorocarbonate,  1028. 

formamide,  1028. 

formonaphthylamide,  1028. 

phenylformamide,  1028. 

Isopropylacetylpyrroline  and  its  deriva- 
tives, 598. 
Isopropylamide     of      isobutyric      acid, 
Trans.,  688. 

a-Isopropylcinchonic  acid,  504. 

Isopropylene,  a-chloro-,  656. 

a-Isopropyl-;8-isobutylhydracrylic    acid, 
1100. 

o-Tsopropylphenylhydrazine,  1104. 

a-Isopropylpiperidine,  740. 

Isopropylpiperidines,  o-  and  y-,  65. 

Isopropylpyridines,  a-  and  y-,  60. 

Isopropylpyrroline,  598. 

a-Isopropylquinoline,  504. 

Isophthalaldehyde,  940. 

Isophthalaldoxime,  482. 

Isopyknics,  432. 

Isoquinoline    and    its    derivatives,    61, 
505. 

chloro-,  62. 

dichloro-,  61. 

homologues  of,  739,  1112. 

methiodide,  63. 

red,  380. 

Isosuccinic  acid,  a-amido-,  801. 

Itacolumite,  flexibility  of,  21. 

Itaconic  acid,  heat  of  neutralisation  of, 
205. 
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Jalapin,  physiological  action  of,  291. 
Jequirity,  the  proteids  of  the  seeds  of, 

990. 
Juglone,  synthesis  of,  674. 


K. 


Kamala,  272. 

crystalline  substance  from,  498. 

Kersantite  from  Wustewaltersdorf,  Si- 
lesia, 562. 

Ketinedicarhoxylic  acid,  29. 

Ketines,  29. 

Ketipic  acid,  362. 

Ketoindonaphthene,  dibromo-,  729. 

Ketones,  action  of  nitrous  acid  on, 
463. 

action  of  yellow  ammonium  sul- 
phide on,  1045. 

aromatic,  940. 

action  of  concentrated  sul- 
phuric acid  on,  251. 

action  of  hydroxylamine  and 

phenylhydrazine  on,  482. 

compounds   of,   with   mercaptans, 

126,  462. 

condensation   compounds  of,  with 

benzil,  Trans.,  431. 

introduction  of  acid  radicles  into, 

575,  943. 

nitroso-,  463,  944. 

of  the  acetic  series,  formation  of, 

653. 

oxidation  of,  with  potassium  ferri- 

cyanide,  825. 

synthesis   of    diatomic  monobasic 

acids  from,  717. 

Ketonic  acids,  7-,  constitution  of,  126. 

• synthesis   of   ethyl   salts   of, 

587. 

Kombic  acid,  1115. 


Lac-dye,  composition  of,  734. 

Laccaic  acid,  734. 

Lactic  acid,  detection  and  estimation  of, 
307. 

formation  of,  during  mus- 
cular activity,  and  its  fate  in  the 
organism,  508. 

in  animals,  167. 

"  Lactocrite,"  the,  1144. 

Lactones,  action  of  phenylhydrazine  on, 
489. 

combinations     of,    with     ethereal 

salts,  952. 


Lactotoxine,  389. 

Lactucerin,  605. 

Lactucol,  606. 

Land,    cropped,    drainage   water   from, 

Trans.,  513. 
uncultivated,  amount  of  assimilable 

nitrogen  in,  82. 
Langbanite,  782. 
Lanthana,    phosphorescent,   sharp   line 

spectrum  of,  1070. 
Lanthanum   sulphate,   phosphorescence 

of,  1067. 
Laubanite,  a  new  zeolite,  903. 
Laumontite  from  Striegau,  903. 
Law,  periodic,  211. 
Laws  of  chemical  combination,  99. 
Lead  calcium  oxychloride,  446. 

■ carbonate,  preparation  of,  446. 

chloride,  solubility  of,  in  solutions 

of  mercuric  chloride,  772. 

diphenyl  diiodide,  573. 

dinitrate,  573. 

distribution   of,    in   the    brain    in 

cases  of  lead  poisoning,  Proc,  71. 

estimation  of,  in  alloys,  304. 

microchemical  test  for,  301. 

nitrates,  basic,  1080. 

oxide,  action  of,  on  barium,  stron- 
tium, calcium,  and  magnesium  clilo- 

rides,  446. 

oxychloride,  446. 

separation  of,  from   mercury  and 

palladium,  302. 
silicate,     artificial,     from     Bonne 

Terre,  Missouri,  109. 

strontium  oxychloride,  446. 

sulphate,      phosphorescence       of, 

1068. 

tetraphenyl,  572. 

tetra-j3-tolyl,  573. 

Leaves,   absorption  of    carbonic   anhy- 
dride by,  172. 
action    of    mercurial   vapour    on, 

395. 

carrotene  in,  859. 

decomposition   of  silicic   acid  by, 

70. 
Lecture   experiment :    continuous  flame 

of  nitric  oxide  and  carbon  bisulphide, 

442. 
demonstration  of  Avogadro'a 

law,  698. 
of  Dulong  and  Petit's 

law,  634. 
of  the  coefficient  of  ex- 
pansion of  a  gas,  1013. 
electrolysis    of   hydrochloric 

acid,  633. 
preparation    of    potassium 

ferrate,  769. 

of  silicon  hydride,  7fi9. 

synthesis  of  ammonia,  442. 
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Leguminous  seeds,  composition  of,  991. 

Lepidine,  bromo-  and  chloro-,  1113. 

7-Lepidine,  and  its  cliloro-derivative, 
159. 

Xepidolites  of  Maine,  347. 

Leucophenosafranine,  constitution  of, 
140. 

Leucosafranine,  250. 

Levulinic  acid,  /3-bromo-,  464. 

preparation  of,  799. 

reactions  for,  459. 

salts  of,  800. 

Levulose,  formation  of,  from  raffinose, 
791. 

Light,  absorption  of,  by  oxylisemoglobin, 
1126. 

action  of,  on  the  hydrides  of  the 

halogens  in  presence  of  oxygen, 
Teans.,  801. 

white,  production  of,  by  mixing  the 

colours  of  the  spectrum,  1. 

Lime,  determination  of,  in  presence  of 
manganese,  865. 

phosphorescent  spectrum  of,  1067. 

Lime-water,  sp.  gr.  of,  7uO. 

Limestones,  granular,  of  Stainz  in 
Styria,  780. 

Limonite-pseudomorphs  after  iron 
pyrites,  116. 

Linoleic  acid,  126. 

oxidation  of,  716. 

Linolenic  acid,  913. 

Linolic  acid,  913. 

Linusic  acid,  798. 

•  and  its  derivatives,  359. 

Liquid  and  gaseous  states  of  matter,  re- 
presentation of  the  connection  be- 
tween, by  isopyknics,  432. 

to   the   gaseous    state    of  matter, 

continuous  transition  from,  at  all 
temperatures,  763. 

Liquids,  nature  of,  100. 

as    shown    by   a    study   of 

the  thermal  properties  of  stable  and 
dissociable  substances,  430. 

solidification  of,  by  pressure,  1013. 

specific  inductive  power  of,  413. 

thermic   expansion  of,  at  various 

pressures,  626. 
Lithia  micas,  347. 
Lithium  and  sodium,  estimation  oi,  in 

mixtures  of  their  carbonates,  864. 

carbonate,  1000. 

solubihty  of,  699. 

chromiodate,  777. 

— —  occurrence  of,  in  psilomelane,  222. 

salts,  poisoning  of  plants  by,  991. 

vanadates,  705. 

Liver,  flesh,  and  blood,  composition  of, 

under  varying  conditions,  855. 
importance   of    ammonia    in    the 

formation  of  glycogen  in  the,  68. 


Liver   of   new-bom  dogs,   glycogen  in,  I 

167.  \ 

power  of  the,  to  form  sugar  from 

fat,  67> 

Lobelia,  alkaloids  of,  854.  * 
Lucasite,  a  new  variety  of  vermiculite, 

349.  ] 
Lupetidine,  a-a-,  64. 

Lupines,  composition  of,  518.  [ 

feeding  value  of,  991.  \ 

Luteocobalt  salts,  775.  : 

Lutidine,  chloro-,   and   its   derivatives,  \ 

501.  ; 

— —  dibromo-,  845.  ! 

Lutidinecarboxylic  acid,  378.  | 
Lutidinedicarboxylic  acid,  chloro-,  501. 

Lutidines  of  coal-tar,  499.  i 

Lutidone,  500.  /■ 

Lutidone  car  boxy  lie  acid,  500.  1 

Lutidylquinolyl,  1053.  , 


M. 


Madder  root,  Caucasian,  examination  of, 
1061. 

Magnesia,  determination  of,  in  presence 
of  manganese,  865. 

fluorescence  of,  409. 

phosphorescence  of,  1068. 

salts  and  ammonia,  thermochemis- 
try of  reactions  between,  96. 

saturation  of  arsenic  acid  by,  204. 

Magnesium  ammonium  sulphite,  887. 

chloride,  solubility  in  water  at  0°, 

771. 

melting  point  of,  445. 

sodium  chromate.  111. 

sulphate,  Tkans.,  682. 

sulphite,  886. 

vanadates,  339. 

Magnetic  field,  variations  in  the  electric 
resistance  of  antimony  and  cobalt  in, 
760. 

rotation  of  chloral,  chloral  hydrate, 

and  hydrated  aldehydes.  Trans.,  808. 

rotatory  power  of  ethyl   salts  of 

male'ic  and  eitraconic  acids  and  their 
isomerides,  Proc,  98. 

Magnetite,  artificial  production  of,  708. 

Maize,  silage  of,  521. 

starch,    absorption    spectrum   of, 

Trans.,  59. 

Malachite-green,  preparation  of,  580. 

Malamic  acid,  34. 

Maleic  acid,  constitution  of,  916. 

conversion  of,  into    aspartie 

acid,  917,  1100. 
■■ heat  of  neutralisation  of,  205. 

transformation  of,  into  aspar- 
tie acid  and  asparagine,  1100. 

dianilide,  934. 
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Maleinanil,  934. 

Maleylphenylliydrazme,  671. 

Malic  acid,  heat  of  neutralisation  of,  96, 
205. 

— diplienylhydrazide,  138. 

Mallotoxin,  272. 

Malonie  acid,  heat  of  neiitralisation  of, 
96. 

Malt,  estimation  of  acidity  of,  87. 

Malto-y-diamidobenzoic  acid,  931. 

Mandelic  acid  and  its  derivatives,  pre- 
paration of,  948. 

o-nitro-,  948. 

Manganates,  formation  of,  from  per- 
manganates, 552. 

Manganese  ammonium  fluoride,  448, 
892. 

apatite,  781, 

benzoate,  583. 

chlorides,  335. 

-^ — --  compounds,  fluorescence  of,  in  a 
vacuum  under  the  influence  of  the 
silent  discharge,  3. 

• determination  of,  399,  1139. 

dioxide,  action  of  selenious  acid  in, 

775, 

direct  separation   of,   from    iron, 

183. 

effect  of,  on  the  phosphorescence 

of  calcium  carbonate,  190. 
■^ — >■  effect  of,   on    the    properties    of 

steel,  639. 
— —  effect  of  silica  on  the  estimation 

of,  in  pig-iron,  183. 

fluorescence  of,  189,  873,  1006. 

--^-  fluoride,  335. 

-— — -  in  steel  and  iron,  G19. 

--  ■  -   metallic,   magnetic   properties  of, 

1081, 

microchemical  test  for,  300. 

— -^  oxy sulphate,  893. 

paratungstate,  895. 

— —  potassium  fluorides,  336. 

--  ■ "  rapid   estimation   of,  in   iron   and 

steel,  1140. 

sesquioxide,   compound    of,   with 

cupric  oxide,  1081. 

sodium  fluoride,  448. 

- — -  sulphate,  774. 

sulphide,   solubility   of,   in  fused 

sodium  sulphide,  449. 

tetroxide,  1016. 

trioxide,  893. 

volumetric  determination  of,  399,, 

531. 

Manganic  acid,  894. 

manganous  oxide,  1016:. 

Mangel-wurzel,    iron     sulphate     as     a 

manure  for.  Trans.,  217. 
Manure,  Chili  saltpetre  as,  77,  78. 

farmyard-,  production  of,  175. 

potash-,  ground  felspar  as,  996. 


Manures,  basic  cinder  and  other  finely- 
ground  insoluble  phosphates  as,  995. 

chemical,    organic     nitrogen    in, 

863. 

estimation  of  iron  oxide  and  alu- 
mina in,  302. 

incompatibility    of     nitrates    and 

superphosphates  as,  617. 

valuation  of,  174, 

Manurial     experiments    with     various 

phosphates,  1137. 

value  of  basic  steel  slag,  176,  525. 

of    Chili    saltpetre   and   of 

ammonium  sulphate,  77. 
Manuring    with   basic   slag    and   other 

phosphates,  524. 
Marble,  influence  of  temperature  on  the 

rapidity  of   the  action  of    acids   on, 

882. 
Marcasite,  recent  formation  of,  901. 
Matter,  continuous  transition  from  the 

liquid  to  the  gaseous  state  of,  at  all 

temperatures,  763» 
Meat  and  fish,  comparative  absorption 

of,  in  the  alimentary  canal,  1130, 
Meconic  acid,  heat  of  neutralisation  of, 

206. 
Meconine,  action  of  potassium  ©yanide 

on,  586. 
•(//-Meconine  and  its  derivatives,  585. 
Meconine-acetic  acid,  47. 

o-nitro-,,  48, 

Melamines,  constitution  of,  650. 
Melanin,  168,  855. 
Melitose,  25. 

estimation  of,  306, 

estimation  of,  in  cane-sugar,  306. 

Mellitic  acid,  heat  of  neutralisation  of, 

206, 
Meniscus  angle  and  capillary  constants, 

101. 
Menthyl  phenylamidoformate,  3-76. 
Mercaptan,    compounds    of    aldehydes 

and  ketones  with,  126» 
Mercaptans,  aromatic,  o-amidated,  961. 
compounds  of,  with  aldehydes  and 

ketones,  462. 
Mercuric  ammonia-chromates,  218. 
ehloride,  behaviour  of,  with  hydro- 
gen ammonium  carbonate,  774. 

■- solutions^  stability  of,  774. 

oxide,  action  of,  on  soluble  cldor- 

ides,  447. 
Mercurous  hydroxide,  447. 
Mercury  barium  oxyohloride,  447, 

"  calcium  oxyehloride,  447. 

detection  of,   in  organic  liquids, 

302. 
dixylyl,  834. 

expansion  of,  between  0°  and  39°, 

317. 

microchemical  test  for,  300. 
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Mercury,  oxychloride,  447. 

relations  of,  to  other  metals,  1080. 

■ separation    of,    from    palladium, 

lead,  copper,  and  bismuth,  302. 

strontium  oxychloride,  447. 

a-thiobenzoate,  950. 

Mesaconic  acid,  constitution  of,  917. 

heat  of  neutralisation  of,  205. 

Mesityl    oxide,    compound    of    phenyl- 
hydrazine  with,  932. 
• phenyl  ketone  and  its  derivatives, 

942. 
Mesitylene,  nitro-,  oxidation  of,  132. 

trichloro-,  1101. 

Metallic  oxides,  action  of  sulphur  on, 

in  presence  of  water,  328. 
Metals,  action  of  nitrogen  on,  702. 
— —   bivalent,   affinity   of    certain,   for 

sulphuric  acid,  885. 

of  ancient  Chaldea,  443. 

separation  of,  by  oxalic  acid,  529. 

Metasaccharic  acid,  double  lactone  of, 

466. 
Meteoric  iron  at  FortDuncan,  Texas,  647. 
from  Augusta  Co.,  Virginia, 

454. 
from  Glorieta  Mountain,  New 

Mexico,  120. 

from  Texas,  119. 

the  Mazapil,  564. 

stones    from    Utah     and     Cape 

G-irardeau,  Missouri,  120. 
Meteorite  from  Angra  dos  Reis,  1087. 

from  Djati  Pengilon,  Java,  1024. 

in  a  tertiary  lignite,  22. 

of  Karang-Modjo  or  Magetan  in 

Java,  710. 
-~—  supposed  metallic,  from  Highland 

Co.,  Virginia,  455. 
Meteorites,  Coahuila,  455. 

from  Kentucky  and  Mexico,  564. 

gaseous  constituents  of,  351. 

iron,  crystalline  etructure  of,  119. 

Methaemoglobin,  formation  of,  in  blood 

by  the  action  of  alloxan  tin,  508. 
Methamidoformic  chloride,  358. 
Methane-derivatives,  volatility  of,  24. 

liquid,  density  of,  694. 

Methenylamido-  a-naphthyl    mercaptan, 

839. 
Methenyl-m-ditolylamidine  and  its  deri- 
vatives, 935. 
Methethopropionic  acid,  228. 
Methethopropyl  carbinol,  228. 
Methoxychlorisoquinoline,  62. 
Methoxycinnamic    (ortho-)    acid    diazo- 

chloride,  140. 

■ o-m-mtro-  and  w-amido-,  140. 

Methoxydiallylacetic  acid,  359. 
Methoxydibromosalicylic  acid,  487. 
Methoxydiquinolyline  (a-  and  i8-para-), 

979. 


Methoxyhydroxyquinoline,  973. 
Methoxylepidine,  159. 
7-Methoxymetbylpseudocarbostyril, 

977. 
Methoxy-j3-nitrobenzaldehyde    (meta-), 

483. 
Methoxyphenylchlorisoquinoline,  62. 
Methoxyquinaldine,  680. 
Methyl    acetate,    influence    of    normal 

salts  on  the  hydrolysis  of,  102. 
alcohol,  estimation  of,  in  presence 

of  ethyl  alcohol,  1142. 

amidophenyl  thioether,  823. 

anacardate,  Teans.,  665. 

anthracene-7-carboxylate,  594. 

benzyl  carbinol.  35. 

bromisopropylphenyl  oxide,  oxida- 
tion of,  472. 

bromosalicylate,  486. 

bromoterephtlialate,  52. 

carbanilate,  derivatives  of,  143. 

chloride,  action  of,  on  o-dichloro- 

benzene   in   presence    of    aluminium 

chloride,  1101. 

cresolcarboxylate,  45. 

dehydracetate,  Tkans.,  496. 

diazosuccinamate,  34. 

w-o-dimethoxycinnamate,  140. 

dimethylgentisate,  140. 

dinitro-o-toluate,  945. 

formates,   chlorinated    derivatives 

of,  1027,  1099. 

f umaramate,  34. 

malamate,  34. 

methoxybromosalicylate,  487. 

methyldibromo-7?-coumarate,  488. 

methyltetrahydropyridyl-jS-ben- 

zoylhydroxypropionate  (cocaine),  742. 

phenyllutidonecarboxylate, 

Teans.,  498. 

phosphate,  Tbans.,  754. 

propyl  xanthate,  800. 

tetrachlorethyl  ether,  28. 

tetrahydrothiophendicarboxylate, 

238. 
tetramethylene     ketone,     TranS., 

238. 

thienyl  thioether,  805. 

thiocyanate,  action  of  chlorine  on, 

Teans.,  268. 

m-tolyl  ketones,  826. 

trimesate,  492,  588. 

vanadate,  Teans.,  751. 

Methylacetoluide,  w-nitro-^-,  937. 

Methylacridinechloral.  849. 

Methylal,  physiological  action  of,  891. 

therapeutic  action  of,  684, 

Methylals,  911. 

Methyl-/8-amidonaphthylhydroquino- 
line,  682. 

a-Methylamidovaleric  acid  and  its  deri- 
vatives, 797. 
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Methylamine  vanadates,  899. 
Methylanliydracetonebenzil,  Trans., 

431. 
Methylaniline,  1  : 4  nitroso-,  244. 
o-Methylanthracene,  965. 
Methylantliragallols    and   their   deriya- 

tives,  57. 
o-Methylanthraquinone,  965. 
Methylbenzamide,  o-chloro-,  1038. 
Methylbenzenes,    action    of    methylene 

chloride  on,  in  presence  of  aluminium 

chloride,  1102. 
Methylbenzylamine,  719. 
Methylbismuthine  dibromide,  802. 

dichloride,  802. 

diiodide,  802. 

oxide,  803. 

Methylbornylcarbamide,  377. 
Methylcarbodinieotinic  acid,  a-,  1117. 

4-,  1118. 

7-Methylcarbo3tyril,  159. 
a-Methyl-o-chlor-o-hydroxybutyric 

acid,  30. 
o-Methvl-^-chlor-o-hydroxybutyric 

acid,  30. 
Methylchloroxyisoquinoline,  1112. 
Methyleinnamic  acid  (meta-),  829. 

■ and  its  derivatives,  724. 

Methylcinnamine  (meta-),  and  its  bromo- 

derivatives,  725. 
Methyl -^-coumaric  acid,  dibromide,  and 

its  derivatives,  1110. 
Methylcrotonic  acid,  29. 
Methyldehydrohexone,  Trans.,  723. 
Methyldehydrohexonecarboxylic      acid. 

Trans.,  715. 
action  of  water  on,  Trans., 

717. 
Methyldehydrohexonedicarboxylic  acid, 

Trans.,  744. 
action  of  water  on,  Teans., 

747. 
a-Methyldichlorisoquinoline,  1112. 
a-Methyldinieotinic  acid  [2:3:5],  1117. 
Methyldiphenylglyoxaline,  Trans.,  557. 
Methyl-emetoniuni  hydroxide,  981. 
Methylene  chloride,  action  of,  on  methyl- 
benzenes   in   presence   of  aluminium 

chloride,  1102. 

diiodo-,  905. 

iodo-,  905. 

substitution-derivatives     of, 

905. 
Methylene-blue,  manufacture  of,  480. 
Metliylenediamines,  substituted,  1026. 
Methyleneplithalethimidine,  51. 
Methylenephthalphenimidine,  52. 
Methylerythrohydroxyanthraquinone, 

964. 
Metliylethenyldiamidotoluene,  937. 

methiodide,  938. 

Methylethylacetal,  trichloro-,  28. 


Methvlethylaniline  and   its  derivatives, 

135. 
Methylethylindole  [2'  :  3'],  149. 
Methylethylphenylthiocarbamide,  823. 
Methylforraanilide,  1038. 
Methylhexylacetoxime,  795. 
a-Methylhomo-o-phthalimide,  1112. 
a-Methjlhomo-o-phthalonitrile,  1112. 
Methylhydrazinebenzenesulphonic   acid, 

934. 
Methylhydrind9naphthenecarboxylic 

acid,  836. 
Methylhydroxyanthraquinones,    spectra 

of,  1. 
Methylhydroxyphenyl  (para-)  sulphide, 

807. 
a -Me thyl-/3-hydroxy  valeric  acid,  717. 
3-Methylindole,  956. 
Methyhndole-acetic  acid,  149. 
Methylindolecarboxylic  acid  [3  : 2'],  956. 
Methylindoles,  957. 
action   of  aldehydes,  anhydrides, 

and  diazo-compounds   on   the   three, 

265. 
Methylindonaphthalenecarboxylic   acid, 

836. 
Methylisopropylacetic  acid,  232. 
Methylisopropylacetone,  232. 
Methylisopropylmalonic  acid,  232. 
Methylketine,  29. 
Methylketole,  behaviour  of,  273. 
Methyllepidine,  bromo-,  160. 
Methyllepidone,  159. 

reduction  of,  278. 

Methyllulidone,  500. 
Metliyllutidonedicarboxylic  acid,  500. 
Methylmalonic    acid,    action    of    nitric 

acid  on,  466. 
Methyl-/S-naphthaquinoline,  682. 
Methylnaphthaquinolines,  681. 
Methylnaphthindole,  154. 
Metliyl-a-naphthindole,  964. 
Methyl-orange,  666. 
Methyloxanilide,  1038. 
Methyl-oxychlorisoquinoline,  62. 
/3-Methyl-^-oxyquinazoline,  1044. 
j8-Methylpentathienone,  239. 
/3-Methylpentathiophen,  239. 
Methylphenylamidodimethylpyrroline, 

276. 
Methylphenylanthranol,  266. 
Methyl-^-phenylenediamine,  667. 
Methylpheiiylliydrazine,  138. 
Methylphenylliydroxanthranol,  267. 
Methylphi'nylnitrosamine,  ^-nitro-,  244. 

j0-nitro8O-,  24'!.. 

Methylphenylpropiolic acid  (meta-), 725. 
i8-Methyl-7-phenyl-(^-p8eudoxyquinazo- 

line,  1045. 
Metliylphenylthiocarbamine       chloride, 

823. 
oxide,  823. 
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1   :  3    Methylplienyltliioplien    and    its 
derivatives,  1101. 

a-Methylpiperidine,  740. 

Metliylpiperidines,  a-  and  ^-,  64. 

Metliylpropylaniline  and  its  derivatives, 
134. 

Metliylpropylhydroxyphenyl  (para-) 
sulphide,  808. 

Methylpseudocarbostyril  and  its  deriva- 
tives, 977. 

Methylpyritlines,  a-,  fi-,  and  y-,  59. 

Methylpyrrolidine,  463. 

/8-Methylpyrrolidine,  735. 

Methylpyrroline,  action  of  acetic  anhy- 
dride on,  843. 

Methyl-7-quinaldone,  680. 

MethylquinoHnecarboxylic  acid    [1  :  4], 
502. 

Methylsalicylaldehyde,  w-nitro-,  140. 

Methyltetrahydropyridyl-^-hydroxypro- 
pionic  acid  (ecgonine) ,  742. 

/S-Methyltetramethylenediamine,  735. 

Methylthienylglyoxylic  acids,  a-a-,  and 
a-iS-,  804. ' 

Methylthioformaldine,  27. 

Methylthiophencarboxylic  acid,  921. 

Metliyl-jo-toluidine,  trinitro--,  1038. 

Methyltrihydro-o-hydroxyquinoline- 
cai'boxylic  acid,  738. 

Methyltriphenylmethaneearboxylic  acid, 
265. 

Methyluracil,  dichloroxy-,  129. 

nitro-,  919. 

nitro-derivatives  of,  128. 

Mica  from  Leon  Co.,  Texas,  119. 

Micas,  iron-lithia,  of  Cape  Ann,  Massa- 
chusetts, 348. 

Microbe    of    the    indigo   fermeHtation, 
1061. 

Microbes,  nitrifying,  1134. 

Microchemical  tests,  301. 

Micrococcus  cereus,  a  nitrifying  agent, 
858. 

Micro-organisms,  behaviour  of,  in  arti- 
ficial mineral  waters,  393. 

from  the  mouth  and   from 

fseces,  action  of,  on  foodstuffs,  1059. 

Microscopic  analysis,  300. 
Milk  analysis,  751. 

Adams'  method  for,  186. 

■ changes  in,  produced  by  freezing, 

745. 

(constituents,     determination     of, 

1003. 

■ detection  of  boron  in,  864. 

— —  determination  of  fat  in,  308,  752, 

1144. 
human  and  cows',  albuminoids  of, 

388. 

poisonous  ptomaine  in,  389. 

presence  of  nitrites  and  nitrates  in, 

as  evidence  of  adulteration,  87. 


Milk-sugar,    alcoholic    fermentation  of,  J 

1090.  I 

variations   in    the  proportion    of  [ 

phosphoric  acid  in,  856.  I 

Mineral  springs  in  Aegina  and  Andros,  i 

^3.  \ 

Mineralogical  notes,  342.  ] 

Minerals  from  the  Sio  Mine,  Sweden,  i 

902.  ; 

from  Yulture  and  Melfi,   compo-  i 

sition  of,  1087..  i 

Mirror  amalgam,  composition  of,  447. 

Mirrors,  magic,  327. 

Molecular   structure    of    carbon    com-  ■ 

pounds  and  their  absorption  spectra,  i 

relation  between.    Part  VIII,  Teans.,  j 

152.  j 

Molecules,   enveloping    and   secondary, 

419.  \ 

Molybdenite,  twin  crystals  of,  116.  I 

Molybdenum,  lower  oxides  of,  553.  i 

Molybdic  anhydride,  colour  reactions  of,  ' 

305.  ; 

Monazite,  twin   crystals  of,  from  North  i 

Carolina,  118.  j 

Moorlands,  basic-slag  and  other  phos-  \ 

phates  as  manure  for,  294.  j 

Morindin,  Teans..,  52..  { 

Morindon,  Teans.,  52.  : 

Morphine,  280.  i 

estimation  of,  622,  869.  | 

hydrogen  raeconate,  505»  ] 

reaction,  870.  | 

separation  of,  from  fatty  matters,  I 

187.   _  i 

Mountain  ash    berries,   tannic  acid  in,  j 

950.  j 

Mucic  diphenylhydrazide,  138.  1 

Mucin  in  urine,  390.  ; 

Murexide,    description     and    measure-  '', 

ment  of    the   spectrum  of,   Teans.,  i 

199.  1 

Muscle  plasma,  984.  \ 
— —  voluntary,  action  of   caffeine  and 

theine  on,  985.  I 

Muscles,  heat  developed  by  the  activity  I 

of,  1059.  .: 

Muscovite  from  South  Africa,  561.  j 

Muscular   activity^    and    the    chemical  j 

effect  of  respiration,  relation  between,  ' 

1058.  ; 

formation    of    lactic    acid 

during,  508. 

Mydaleine,  386.  ; 

Myo-albumose,  984.  ■ 

Myoctonine,  858.  ; 

Myoglobulin,  984.  ■ 

Myohaematin,  983.  ; 

Myosinogen,  984.  j 
Myristica  Surinamensis,  aleurone  grains 

in  the  seed  of,  1061.  • 
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/S-Naphthacridine,  682. 
/S-Naphtbaldehyde,  675. 
Naphthalene,    action   of    heat    on   the 

vapour  of,  572. 
■ and  ethylene,  action  of  heat  on  the 

vapour  of,  572. 
• /3-chloro-,  /3-bromo-,  and  /3-iodo-, 

action  of  sulphuric  acid  on,  Peoc,  22. 

■ chlorobromo-,  1113. 

compounds,  constitution  of,  1005. 

dichloro-,  495,  961. 

7-dichloro-,  837. 

heat  of  combustion  of,  762. 

j8-nitro-,  preparation  of,  590. 

sulphonic  acids  derived  from  the 

/S-monohaloid-derivatives    of,    Pboc, 

22. 

trichloro-,  270. 

Naphthalenesulphonic  acid,  1 : 4  chloro-, 

374. 

■ 1  :  4'  chloro-,  374. 

/S-ehloro-,  374. 

a-cyano-,  Pkoc,  43. 

y-,  formation  of,  by  means  of 

sulphuric  anhydride,  Peoc,  42. 
Naphthalene-jS-sul phonic  acid,  bromina- 

tion  of,  Proc,  113. 
Naphthalenesulphonic  acids,   /3-bromo-, 

Proc,  23. 

j8-chloro-,  Proc,  22. 

/3-iodo-,  Proc,  23. 

Naphthalenetetracarboxylic     dianhydr- 

ide,  271. 

diimide,  272. 

Naphthalic  acid,  constitution  of,  495. 
a-Naphthamide,  496. 
a-Naphthamidoxime,  373. 
/3-Naphthamidoxime,  373. 
Naplithaphenazine,  591. 
Naphthaquinone,  trichloro-,  270. 
a-Naphthaquinone,  bromamido-,  838. 

-jo-chlorobromo-,  1114. 

/S-Naphthaquinone,  and  its  bromo-  and 

chloro-derivatives,  53. 
conversion  of,  into  indonaphthene- 

derivatives,  728. 
Naphthaquinone-anilide,  dichloro-,  270, 
a-Naphthaquinoneimide,      bromamido-, 

838. 
a-Naphthaquinoneoximide,  bromo- 

hydroxy-,  838. 
/3-Naphthaquinone-o-tolylhydrazide  and 

its  derivatives,  55. 
|S-Naphthaquinone-j9-tolylbydrazide  and 

its  derivatives,  55. 
a-i8-Naphthaquinoxa]ine,  153. 
Naphthase,  Laurent's,  153. 
a-/3-Naphthazine,  Trans.,  99,  100. 
a-Naphthazoximethenyl,  373. 
/3-Naphthazoximethenyl,  374. 
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j8-Naphthazoximenaphthenyl,  374. 
Naphthenylamidoxime,   a-  and  j8-,  and 

their  derivatives,  374. 
a-Naphthindole,  964. 
)8-Naphthindole,  153. 
a-Naphthindolecarboxylic  acid,  963. 
/3-Naphthindolecarboxylic  acid,  154. 
a -Naphthoic  acid,  dinitro-,  373. 
Naphthoic  acids,  373,  840. 
Naphthol,  dichloro-,  270. 
a-Naphthol,  dia^mido-,  action  of  bromine 

on,  838. 
/8-Naphthol,  nitroso-,  use  of,  in  quanti- 
tative analysis,  530. 
/S-Naphtholazonitro-v/'-cumenesulphonic 

acid,  953. 
Naphtholcarboxylic  acid,  amido-,  732. 

acids,  732.' 

)8-Naphtliol-j8-disulphonic  acid,  269. 
Naphthols,  chlorination  of,  960. 
j8-Naphthol-^-&ulphonic  acid,  733. 
/3-Naphthonitrile,  action  of  sodium  on 

alcoholic,  840. 
Naphthophenone  oxide,  a-  and  )8-,  and 

their  derivatives,  152. 
Naphthostyril,  amido-,  373. 
Naphthoxy acetic  acids,  a-  and  /3-,  495. 
a-Naphthoylformic  acid,  271. 
a-Naphthoylhydroxamic   acids,    a-   and 

^-,  840. 
a-Naphthoyl-a-naphthamidoxime,  373. 
)8-Naphthyl  carbinol,  675. 
Naphthyl  ethyl  carbonate,  37. 

mercaptans,  amido-,  839. 

amido-,  a-  and  )8-,  840. 

methyl  ketone  and  its  derivatives, 

252. 
a-Naphthyl  methyl  ketone,  271. 

phenyl  ketone,  943. 

iS-Naphthylamine,  chloro-,  961. 

derivatives  of,  838. 

Naphthylamine  citrates,  o-  and  0-,  154. 

dichloro-  and  monochloro-,  495. 

dinitro-,  preparation  of,  152. 

a-Naphthylamine,  manufacture  of,  1048. 
^-Naphthylaminesulphonic  acid,  Bron- 

ner's,  375. 
)3-Naphthylamine-^-sulphonic  acid  and 

its  derivatives,  732. 
/3-Naphthylamine8ulphonio  acids,  962. 
o-Naphthyldimethylpyrroline,  275. 
jS-Naphthyldimethylpyrroline  [1:2:  Si, 

275. 
o-Naphthyldimethylpyrrolinedicarb- 

oxylic  acid,  275. 
1 :  3-Naphthylenediamine,  674. 
Naphthylenedianiine  (para-),  1048. 
Naphtliylenediamines,  substituted,  839. 
o-Naphtliylglyoxylic  acid,  271. 
a-Naphthylhydrazine,  indoles  from,  963. 
a-Naphthylhydrazinepyruvic  acid,  963. 
/8-Naphthylhydrazinepyruvic  acid,  153. 
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)3-Naphtliylmethylainine,  675. 
iS-Naphtliylphenylamine,  amido-,  730. 
a-Naphtliylphenyl-/3-pinacoline,  943. 
i8-Napbthylthiamide,  675. 
Narceine,  280. 

test  for,  870. 

Narcotine,  260. 

Naringenic  acid,  constitution  of,  497. 

Naringin,  497. 

sugar  from,  715. 

Nenaatoids  of  beetroot,  destruction  of, 

617. 
Nephrite  from  Alaska,  222. 
Neutralisation,  thermal  phenomena  of, 

Teans.,  593. 
Newberyite,  709. 
Nickel  and  carbon   galvanic    elements, 

757. 

and  cobalt,    separation   of,   from 

iron,  1141. 

cobalt  potassium  sulphate,  Pboc, 

53. 
detection  of  adulteration  in,  by  the 

magnet,  531. 

estimation   of,   in    ores,    mattes, 

slags,  &c.,  303. 

microchemical  test  for,  300. 

precipitation   of,   in   presence   of 

iron,  1141. 

regulus,    peculiar  formation    in, 

1081. 

— —  separation  of  zinc  from,  182. 

volumetric  estimation  of  cobalt  in 

presence  of,  1141. 

Nicotine,  reaction  of,  with  ethyl  iodide, 
603. 

reaction  with  methyl  iodide,  851. 

reduction  of,  161. 

specific  rotation  of,  756. 

Nicotinic  acid,  bromo-,  159. 

dichloro-,  158. 

Niobic  acid  from  fergusonite,  706. 

anhydride,  action  of  carbon  tetra- 
chloride on,  329. 

colour  reactions  of,  304. 

crystallised,  642. 

molecular  heat  of,  706. 

Niobium  hydride  and  its  molecular 
heat,  706. 

potassium  fluoride,  reduction  of, 

with  sodium,  706. 

Nitranilic  acid,  constitution  of,  134. 

formation  of,  574. 

from  chloranil,  926. 

Nitrates  and  superphosphates,  incom- 
patibility of,  as  manures,  617. 

determination  of,  in  well  waters, 

691. 

estimation  of,  in  water  by  means  of 

aluminium,  184. 
■■        formation  of,  in  the  organism  of 

the  higher  plants,  859. 


Nitrates  in  animals  and  plants,  389. 

new  method  of  testing  for,  1138. 

percentage  of,  in  unmanured  soils, 

83. 

production  of,  in  arable  soil,  993. 

Nitratopurpureorhodium  chloride,  114. 

dithionate,  114. 

nitrate,  114. 

Nitric  acid,  detection  of,  in  a  mixture  of 

alkaline  salts,  297. 

• determination  of,  181. 

not  formed  in  the  organism 

of  higher  plants,  686. 

ferment,  distribution  of,  and   its 

function    in     the     disintegration    of 
rocks,  1135. 

nitrogen  obtained  from  soils  and 

sub-soils,  Trans.,  128,  129. 
or  nitrous  acid  produced  in  dilute 

urine  with  gypsum  seeded  with  soil 

from  various  fields,  Teans.,  120,  121, 

122,  123. 
oxide,  absorption  of,  by  sulphuric 

acid,  526. 

density  of,  at  - 100°,  887. 

poisoning  by,  392. 

reaction    of,    with   ferrous 

hydroxide  and  water,  Teans.,  648. 

Nitrification,  84,  858. 

order  of  priority  of  commence- 
ment of,  in  solution  seeded  with 
soils  of  different  depths,  Trans., 
125. 

Nitrifying  microbes,  1134. 

organism,  distribution  of,  in  the 

soil,  Teans.,  118. 

Nitriles,  aromatic,  action  of  sodium  and 

alcohol  on,  719. 
Nitrites,  absence  of,  in  plants,  989. 
and  sulphites  of  metals  other  than 

potassium,  reaction  between,  Teans., 

659. 

colorimetric   determination  of,  in 

water,  533. 

formation  of,  106. 

■  reduction  of,  to  hydroxylamine  by 
hydrogen  sulphide,  Teans.,  48. 

Nitrogen,  action  of,  on  certain  metals, 
702. 

allotropic  modification  of,  329. 

ammoniacal,  estimation  of,  in  soils, 

82. 

assimilable,  amount  of,  in  unculti- 
vated land,  82. 

atmospheric,   acquisition    of,    by 

plants,  515. 

direct  absorption  of,  by  vege- 
table soils,  395. 

chlorides,  substituted,  44. 

compounds  in  vegetable  soils,  293. 

determinations,      apparatus     for 

Kjeldahl's  method  for,  298. 


INDEX   OF   SUBJECTS. 


1233 


Nitrogen,  estimation  of,  in  organic  sub- 
stances, 862. 

estimation  of,  in  urine,  863. 

fluoride,  770. 

free,  absorption  of,   by  vegetable 

soils,  617. 
formation  of,  during  putre- 
faction, 172,  746. 
Kjeldahl's  method  for  estimating, 

78,  863. 

liquefied,  density  of,  694. 

loss  of,  by  plants  during  germina- 
tion and  growth,  292, 

organic,  in  chemical  manures,  863. 

passage     of    electric      discharge 

through,  328. 
peroxide,  action  of  heat  on,  Teans., 

397. 
compound  of  amylene  with, 

Peoc,  108. 

refractive  equivalent  of,  193. 

tetroxide,  specific  heat  of,  429. 

Nitrogenous  contents  of    the  digestive 

juices,  1129. 
organic  matter  of  soils,  nature  of, 

523. 
■  substances,     separation     of,     by 

means  of  phosphomolybdic  acid,  310. 
Nitro-group,  substitution  of  the  amido- 

group  by  the,  in  aromatic  compounds, 

720. 
Nitrometer,  simple,  998. 
Nitrosamines,  729,  1114. 
action   of  hydrogen  chloride    on, 

244. 
Nitrous  acid,  698. 
action  of,  on  sulphurous  acid, 

549. 
detection  of,  in  a  mixture  of 

alkaline  salts,  297. 
Grriess's  test  for,  in  presence 

of  hydrogen  peroxide,  298. 
reaction  of,  with  sulphurous 

acid,  635. 
volumetric     estimation    of, 

396. 
Nobili's  rings  and  allied  electrochemical 

phenomena,  759. 
Norhydrotropidine,  740. 
Normecouine-acetic  acid,  47. 
Normethyl-o-anhydramidohemipinic 

acid,  49. 
Normethylazo-opianic  acid,  49. 
Normetliylnitrohemipinic  acid,  50. 
Normethylnitrohemipinimide,  50. 
Normethjlnitropianic  acid,  49. 

phenylhydrazine,  50. 

Normethylnitropianoxiiiiic  acid,  50. 
Normethylnitropianphenylhydrazide,46. 
Normethylnitropiazide,  50. 
Nutrition,  animal,  856. 


0. 


Oak-tannin,  584. 

Oats,  American,  variations  in  the  che- 
mical composition  and  physical  pro- 
perties of,  293. 

Octadecylbenzene  and  its  derivatives, 
253. 

Octadecylphenol,  253. 

Octyl  mono-,  di-,  and  tri-chloracetates, 
653. 

nitrile,  secondary,  458. 

Octylbenzene,  133. 

o-amido-,  hydrochloride,  134. 

bromo-,  133. 

chloro-,  133. 

dinifcro-,  133. 

iodo-,  133. 

0-,  m-,  and  jp-nitro-,  133. 

Odorous  substances,  minute  quantitiea 
detectable  of,  983. 

(Enanthaldehyde  and  heptyl  chloride, 
action  of,  on  dimethylaniline  in  pre- 
sence of  zinc  chloride,  814. 

Oil,  black  pepper,  969. 

ethereal,     of     Allium     ursinum^ 

1089. 

of  cardamoms,  596. 

of  peppermint,  test  for,  1001. 

Turkey-red,  914, 

Oils,  analysis  of,  402. 

drying,  acids  from,  359,  798,  913.. 

essential,  375. 

ethereal,  595,  596,  965. 

fixed,  bromine  and  iodine  absorp- 
tions of,  88. 

chemistry  of,  88. 

coefiicients  of  expansion  of, 


determination  of  glycerol  in, 


— — saponification  of,  186. 

sp-  gr.  of,  88. 

viscosity  of,  88. 

iodine  absorption  by,  402. 

Maumene's  test  for,  89,  402. 

mineral,  separation  of,  from  saponi- 

fiable  fats,  1001. 

the  elaidin  test  for,  402. 

Oleum  bergamotlcB,  375. 

cUri,  375. 

cort.  aurantiorum  duhium,  375. 

Oleic  acid,  new,  32. 

Oligoclase,  20. 

Olive  oil,  cbaracteristics  of,  535. 

detection  of  sesame  and  cottoa 

oils  in,  536. 

properties  of,  536. 

Onions,  analysis  of,  1137. 
Opiauic  acid  derivatives,  45,  47. 
etherification  of,  584. 
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Opianic  acid,  nitro-,  reduction  of,  584. 

anhydride,  47. 

Opianoxime  anhydride,  46. 

Opianoximic  anhydride,  258. 

Opianphenylhydrazide,  amido-,  45. 

Opiaurin,  580. 

Opium  alkaloids,  280. 

separation  of  the,  851. 

analysis,  403. 

assay  of,  622. 

testing,  310. 

Orcinol,  action  of  chloral  hydrate  on,  724. 

dinitroso-,  808. 

Ore-veins,  investigations  on,  224. 

Organic  compounds,  liquid,  specific 
heats  of  homologous  series  of,  6. 

•  matter,  determination  of,  in  natural 
water,  533. 

estimation  of,  in  water,  1000. 

in  air,  determination  of,  532. 

suhstances,    ferric    chloride    as   a 

test  for,  400. 

Organism,  fate  of  certain  chlorine  com- 
pounds in  the,  612. 

fate  of  lactic  acid  in  the,  508. 

— —  formates  in  the,  513. 

Orthobenzoquinone,  derivatives  of,  808. 

Orthoclase,  artificial  production  of,  559. 

Orthocumic  acid,  264. 

Orthoquinone,  tetrabromo-,  808. 

tetrachloro-,  808. 

Osmotic  equilibrium,  1013. 

Oxalates,  ethereal,  action  of  alcohols 
and  metallic  alkyl  oxides  on,  Teans., 
629. 

Oxalethyl-oenanthyline,  911. 

Oxalic  acid,  decomposition  by  sunlight, 
189. 

■         estimation  of,  in  urine,  401. 

■"         from  the  residue  of  Spiritus 

atheris  nitrosi,  360. 

•— — hydra  ted,  dissociation  of,  915. 

influence  of  heat  on  the  de- 
composition of,  by  ferric  chloride,  324. 

Oxalimide,  234. 

Oxalmethyl-cenanthyline,  911. 

Oxalpropyl-ocnanthyline,  911. 

Oxalyldiamido-o-naphthyl  mercaptan, 
840. 

Oxalyldiamido-i8-naphthyl  mercaptan, 
84«. 

Oxamide,  decomposition  of,  by  water 
and  dilute  acids,  236. 

Oxanilic  acid,  halogen-derivatives  of, 
251. 

Oxanilide,  halogen-derivatives  of,  251. 

Oxidation  in  the  animal  body,  610. 

with  potassium  permanganate,  146. 

Oxides,  metallic,  change  in  volume  dur- 
ing the  formation  of,  1073. 

Oxyacanthine  anrl  its  derivatives,  283. 

Oiycarbimidophenol,  245. 


Oxychlorisoquinoline,  62. 

Oxydihydrotoluquinoxaline,  383. 

Oxygen  absorbed  in  respiration,  estima- 
tion of,  507. 

absorption  of,  by  carbon,  Teans., 

252. 

action  of  animals  on,  855. 

■  action  of  light  on  the  hydrides  of 
the  halogens  in  presence  of,  Teans., 
801. 

active,  formation  in  the  atmo- 
sphere, 211. 

formation  of,  in  paper,  211 . 

reagents      for      determining 

minimal  quantities  of,  295. 

amount  of,  in  the  atmosphere,  634. 

and  ozone,  volumetric  relations  of, 

Teans.,  625. 

atomic  weight  of,  1078. 

chemical  structure  of,  and  its  disso- 
ciation in  the  sun's  atmosphere,  1070. 

"  devitalised,"  855. 

exhalation     of,    by     fleshy-leaved 

plants  in  absence  of  carbonic  anhy- 
dride, 988. 

in  the  sun,  1065. 

liquid,  absorption  spectrum  of ,  625. 

density  of,  694. 

'         percentage  of,  in  air,  885. 

preparation  of,  with  use  of  a  Kipp's 

apparatus,  769. 

pure,  preparation  and  storage  of, 

Teans.,  611. 

refractive  index  of,  193. 

relation  of  bacterial  life  to,  291. 

Oxyhsemoglobin,  absorption  of  light  by, 
1126. 

Oxymethylethenyldiamidotoluene,    937. 

Oxymethylpyrrolidine,  463. 

Oxyquinizinecarboxylic  acid,  amido-, 
468. 

Ozone  and  oxygen,  volumetric  relations 
of,  Teans.,  625. 

boiling  point  of,  634. 

connection   of    the   formation   of, 

with  atmospheric  electricity,  211. 

from  pure  oxygen.  Trans.,  610. 

influence  of,  on  germination,  516. 

production  of,  327. 


P. 


Palladium,  separation  of  mercury,  lead, 
copper,  and  bismuth  from,  302. 

Pallasite  from  Campo  de  Pucard,  904. 

Papaverine,  280. 

composition  of,  852. 

derivatives,  163. 

salts,  164. 

Paper,  formation  of  active  oxygen  in, 
211. 
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Paper,  quantitative  estimation  of  wood 
in,  620. 

Paper-making,  use  of  talc  in,  452. 

Paracoumaric  acid,  1109. 

dibromide,  bromo-,  110. 

Paracymyl  phenyl  carbinol,  942. 

ketone,  942. 

Paraffin  oil,  alkaloid -like  bases  in,  979. 

series,  synthesis  in  the,  by  means  of 

aluminium  chloride,  656. 

Paragalactin,  460. 

Paragonite  schist  from  the  Oral,  351. 

Paraldehyde,  action  of  quinaldine  on,  975. 

physiological  action  of,  391. 

Paramyosinogen,  984. 

Paratungstates,  895. 

Parvoline,  oxidation  of,  379. 

Pease,  composition  of,  73. 

Pectolite  from  Auchensterry  Q.uarry, 
Kilsyth,  645. 

from  Disco  Island,  783. 

Pentadecyl  phenyl  ketone,  252. 

Pentadecylic  acid,  651. 

Pentahydroxycaproic  acid,  465. 

Pentamethyl  benzene,  action  of  sulphuric 
acid  on,  660. 

Pentamethylbenzenesulphonic  acid  and 
its  derivatives,  660. 

Pentamethylene-derivatives,  Teans., 
240. 

Pentamethylenediamine,  identity  of 
cadaverine  with,  125,  1057. 

Pentamethylenedicarboxylic   acid, 
Teans.,  244. 

anliydride,  Teans.,  247. 

Pentane-w2««>o-tetracarboxylic  acid, 
Teans.,  242. 

Pentathiophen  group,  239. 

y-Pentyleneglycol,  Teans.,  836. 

and  its  anhydride,  33. 

Pepper,  analysis  of,  312. 

oil,  black,  969. 

Pepsin,  comparative  estimation  of  pre- 
parations of,  66. 

methods  of  preparing  extracts  of,  65. 

versus  animal  digestion,  513. 

Peptones  in  the  blood  and  lU'ine,  188. 

Perbromic  acid,  698. 

Pcrcylite,  from  Chili,  903. 

Peridote  of  Schelinger  Matten,  1086. 

Periodates,  Teans.,  356. 

Periodic  law,  211. 

Permanganates,  formation  of  manga- 
nites  from,  552. 

Per-ruthenic  acid  in  histology,  1060. 

Petroleum  and  the  hydrocarbons  of  coal- 
tar  and  shale-tar,  relations  between, 
648. 

Caucasian,  constitution  of  hydro- 
carbons, C„E2n>  fi'om,  922. 

Galician,  bases  in,  979. 

Eussian,  hydrocarbons  of,  225. 


Pettenkofer's  reaction,  1149. 

Phellandrene,  967. 

Phenaceturic  acid,  synthesis  of,  368. 

Phenacite  from  Colorado,  118,  452. 

Phenanthraquinone  dihydrocyanide, 
Teans.,  32. 

Phenazine-derivatives,  139. 

pyrogenic  formation  of,  249. 

Phenazoxine,  665. 

Phenethylamine,  preparation  of,  245. 

Phenetoil,  heat  equivalent  of,  428. 

Phenol,  action  of  phosphorous  chloride 
on,  947. 

action  of  sulphur  dichloride  on,  807. 

o-amido-,   action     of     chloracetic 

chloride  on,  814. 

cause  of  the  red  colour  of,  807. 

chloracetamido-,  814. 

«t-chloro-,  946. 

o-cliloro-^-brom-o-nitro-,      deriva- 
tives of,  Teans.,  791. 

jp-chloro-o-brom-o-nitro-,      deriva- 
tives of,  Teans.,  788. 

^-chloro-/)-brom-o-nitro-,     deriva- 
tives of,  Teans.,  790. 

^-chloro-o-nitro-,  action  of  bromine 

on,  Teans.,  787. 

dibromo-,  242. 

dichloro-o-nitro-,  Teans.,  782. 

dichloro-^-nitro-,  Teans.,  786. 

higher  homologues  of,  conversion 

of,  into  amines,  721. 

homologues  of,  oxidation  of,  241. 

isolation  and  detection  of,  867. 

■  monobromo-,  a  fourth,  134. 
occurrence   of,   in    human    sweat, 

1132. 

oxidation  of  homologues  of,  1035. 

series,  isomeric  change  in,  Teans., 

147,  782. 

tribromo-,  derivatives  of,  573. 

Phenolphthalein,  behaviour  of  alkaline 

solutions  of,  in  presence  of  alcohol, 

618. 
4'  Phenolquinolines,  a-  and  /3-,  599. 
Phenols,  action  of  aldehydes  on,  270. 

action  of  benzaldehyde  on,  723. 

action  of  chlorine  on,  960. 

action  of  hydrogen  chloride  on  a 

mixture  of,  with  aldehyde,  231. 

condensation   of,  with   aldehydes, 

825. 

conversion  of,  into  amines,  576. 

dibromonitro-,  action  of  bromine 

on,  Teans.,  147. 

higher,  action  of  cyaniiric  chloride 

and  chlorocyanuric  diamide  on,  1033. 

homologous,  heats  of  combustion 

and  formation  of,  98. 
. nitro-,  and  phenylhydrazine,  722. 

polyvalent,  action  of  acotaldehyde 

ou,  809. 
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Phenols,   reaction    of    diazoamido-com- 

pounds  with,  664. 
Phenolsulphonic  acid,  amido-,  action  of 

bleaching  powder  on,  834. 
Phenosafranine,  constitution  of,  140. 

hydrochloride,  250. 

Phenoxjaceticacrylic    acid  methyl    ke- 
tone, 259. 

acids,  259. 

Phenoxyacetic-m-carboxylic  acid,  259. 
Phenoxy acetic -jo-carboxy lie  acid,  258. 
Phenyl,   o-amido-,   mercaptan   and    di- 

sulphide,  823. 
•         benzoate,  m-nitro-,  254. 
diphenylcarbamate   and   its  nitro- 

and  amido-derivatives,  936. 
ethyl  ketone  and  its  derivatives, 

252. 

group,  negative  nature  of  the,  572. 

mercaptan,  o-amido-,  and  its  deri- 
vatives, 1039. 
methyl   ether,  chlorine-derivatives 

of,  923. 

w»-nitrobenzoate,  nitro-,  254. 

paratolyl  bisulphide,  242. 

propyl  ether,  heat  equivalent  of, 

428. 

pyridyl  ketone,  737. 

tetrasulphide,  923. 

thiobenzenesulphonate,    reduction 

of,  954. 

thiotolyl  ketone,  238. 

Phenylacetic  acid,  829. 

• phenylhydrazide,  138. 

Phenylacetonitrile  carbamide,  1055. 
Phenylamidine,  1040. 
Phenvlamidoacetic  acid,  derivatives  of, 

1108. 
Phenylamidolutidine,  501. 
Phenylamidopropionic    acid    from    the 

decomposition  of  proteids,  369. 
Phenylamidoquinaldine,  680. 
Phenylammeline,  1034. 
Phenylasparaginanil,  934. 
Phenylaspartic  acid,  934. 
Phenylazodimethylamidobenzene,       m- 

nitro-,  152. 
Phenylazoethylresorcinol  (ortho-),  662. 
Phenylbismuthine  dibromide,  368. 
a-Phenylcinchonic  acid,  504. 
Phenylerotonitrilecarbamide,  1055. 
Phenylcumylthiocarbamide,  1039. 
Phenylcyantetrazole,  139. 
Phenyldehydrohexone,  Teans.,  731. 
action   of  hydrogen   bromide  on, 

Tbans.,  732. 
Phenyldehydrohexonecarboxylic      acid, 

Teans.,  728. 

action  of  hydrogen  bromide 

on,  Teans.,  732. 

r action  of  water  on,  Teans., 

733. 


Phenyldehydrohexonecarboxylic     acid, 

jo-nitro-.  Trans.,  736. 
Phenyl-7-^-dibromovalericacid,o-amido- 

dibromo-,  486. 
Phenyldimethylethylammoniura        tri-, 

penta-,  and  hepta-iodides,  910. 
Phenyldimethylpyrazolecarboxylic  acid, 

678. 
Phenyldimethylpyrazolone,  601. 
Phenyldimethylpyrroline      [1  :  2  :  5], 

275. 
Phenylditolylmethane,  w-nitro-,  44. 
Phenylethane,  dimethamido-,  1039. 

■  nitrosomethamido-,  1039. 

Phenylene    dibromodichlorethylene   ke- 
tone, 955. 

tetrachlorethylene  ketone,  955. 

■ 0-,  p-,  and  m-thioearbamide,  366. 

Phenylenechlorohydroxy  acetylene       ke- 
tone, 728. 
Phenylenediamine  (meta-),  dinitro-  and 

diacetodinitro-,  477. 
Phenylenedibromacetylene  ketone,  729. 
Phenylene-w-diphenylsulphone,     action 

of  potash  on,  372. 
Phenylglucosazonecarboxylic  acid,  150. 
Phenylglutarie  acid,  672. 
Phenylglycerosazone,  651. 
Phenylglycidic  acid,  254. 

Plochl's,  142. 

Phenylglycinephenylamidoacetic      acid, 

1108. 
PhenylglycoUic  acid,  o-nitro-,  reduction 

of,  948. 
Pheuylglyoxylic     acid,      formation     of, 

from  benzoic  cyanide,  487. 
preparation  of,  from  aceto- 

phenone,  483. 
Phenylhydrazine,  138. 

action  of  carbamide  on,  1042. 

preparation  of,  1042. 

titration  of,  1042. 

Phenylhydrazineamidoxalaceticacid,467. 
Phenylhydrazinebenzal  acetone,  678. 
Phenylhydrazinedehydracetic  acid, 

Teans.,  494. 
Phenylhydrazine-ethyl  oxalacetate,  235. 
)8-PhenyJhydroxypropionic       acid,       «- 

iodo-,  45. 
Phenylhydroxy propionic   acids,    a-   and 

a-)8-,  1046. 
Phenylindole,  956. 
Phenyliodohjdracrylic  acid,  45. 
Phenylisobutyric  acid,  derivatives  of,  583. 
Phenylisopropylamine,  583. 
Phenylizindihydroxytartaric  acid,  578. 
Phenyllactosazone,  567. 
Phenyllepidinamine,  159. 
Phenyllutidine,  w-amido-,  1053. 
Phenyllutidinedicar  boxy  lie      acid,      m- 

amido-,  1053. 
Phen^llutidone,  501 ;  Teans.,  499. 
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Phenjllutidonecarboxylic  acid,  501. 
Phenyllutidonedicarboxylic  acid,  500. 
Phenylmaitosazone,  567^ 
Phenylmetliacrylic  acid,  derivatives  of, 

583. 
Phenyl-^ -methoxy by droquinoline,    a-m- 

amido-,  978. 
Pbenyl-jp-methoxyq-uinoline,  a-w-nitro-, 

and  its  derivatives,  978. 
Pbenylmethylacridine,  928. 
Phenylraethylamidopyrimidine,  1054. 
Pbeaylmetbyibenzylidenepyrazolone, 

602. 
Phenylmethylcinnimenepvrazolone, 

602. 
Phenylmetbylcyantriazole,  138. 
Pbenylmethylbydroxybromopyrimidine, 

1053. 
Pbenylmetbylhydroxypyrimidine,       di- 

amido-,  1054. 
Pbenyh  netbylisonitrosopyrazolone,  602. 
Pbenylmetbylisopropyleuepyrazolone, 

602. 
Phenylmetbylnitropyrazolone,  602. 
/3-Pbenyl-7-metbyl-^-pseudoxyquinazo- 

line,  1045. 
Phenylmethylpyrazoline,  601. 
Phenylmethylpyrazoloneazobenzene,602. 
Phenylmetbyitriazole,  139. 
Phenylmetbyltriazolecarboxylic        acid 

and  its  derivatives,  138. 
Phenylnaphtbopbenanthrazonium  hydr- 
oxide and  its  salts,  730. 
Phenyl-/3-napbthylamine,       azo-deriva- 

tives  of,  730. 
Phenylnitrobenzenesulphazide,  w-nitro- 

andp-nitro-,  723. 
Phenyloxyacrylic  acid,  p-  and  o-nitro-, 

142. 
j8-Phenyl-5-oxyquinazoline,  1044. 
Phenylpiperidine   and  its   nitro-deriva- 

tives,  604. 
Phenylpiperidylcarbaniide,  385. 
Phenylpropyl  alcohol,  35. 
Phenylpropylene,  dinitro-,  583. 
Phenylpseudoisatin,  956. 
Phenylpyrazole,  1054. 
Phenyl- w-pyrazole,  1055. 
Phenylpyrazoline,  932, 
Pheaylpyrrolinedibenzoic  acid,^  735. 
Phenylpyruvic  acid,  142,  255,  587. 
4'-Phenylquinoline  and   its  derivatives, 

599. 
Phenylseleniocarbimide,  43. 
Phenylsorbinazone,  567. 
Phenylsuccinimide,  489. 
Phenylsulphinacetic  acid,  non-existence 

of,  263. 
Phenyls ulphocyamine,  o-amido-,  833. 
Phenylsulphone,  dichloro-,  1101. 
Phenylthiocarbimide  oxide,  581. 
o-Phenylthiophen,  synthesis  of,  238. 


Phenyl-^-toluidine  and  its  derivatives, 
927. 

Phenyltribromothiophen,  ^-bromo-,  239. 

Phenyltrimethylpyrazolone,  601. 

Phenylurazole,  1043. 

Phenylvaleric  acid,  o-amido-,  derivatives 
of,.  485. 

o-amidodibromo-,  486. 

Phlorizin,  TfiANS.,  634. 

dextrose  from,  Trans.,  636. 

Phloroglucinol,  f  urf  uran  -  derivatives 
from,  262.    , 

paracoumarate,  497. 

Phosgenite  from  Chili,  902. 

Phosphates,  arsenates,  and  vanadates, 
analogous,  Tkans.,  94. 

bi basic,  thermochemistry  of,  202. 

bimetallic,  214. 

colloidal  and  crystallised,  thermo- 
chemistry of,  94. 

insoluble,,  finely  ground,  as  ma- 
nures, 995. 

mineral,  estimation  of  iron  oxide 

and  alumina  in,  302. 

of  the  allialine  earths,  877. 

retrograde,  agricultural  value   of, 

861. 

thermochemistry  of,  94. 

trimetallic,  heat  of  formation  of,^ 

877. 

various,     manurial     experiments 

with,  1137. 

o-Phospholuteotungstic  acid,  777. 
Phosphomolybdates,     constitution     ot, 

777. 
Phosphomolybdic  acid,  solubility  of,  in 

ether  and  water,  547. 
Phosphonium  chloride,  critical  point  of, 

882. 
Phosphoplatinous  chloride,  458. 
Phosphorescence,  410. 

of  alumina,  191,  1006. 

of  calcium  carbonate,  influence  of 

manganese  on,  190. 

of  calcium  sulphide,  539,  540. 

violet,  of  calcium  sulphide,  2. 

Phosphoric  acid,  estimation  of,  397,  864, 

1063. 
estimation  of,  from  the  weight 

of  the  molybdate  precipitate,  526. 

free,   and   superphosphates, 

995. 

in  Chili  saltpetre,  558. 

separation  of,  from  tungstio 

acid,  866. 

value    of,     in    basic    slag, 

687. 

variations  in  the  proportions 

of,  in  milk,  856. 

anliydride  and  sulphuric  anhydr- 
ide, combination  of,  328. 

in  felspar,  347. 
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Phosphorites,    occurrence  of    iodine  in, 

222. 
Phosphoroscope,  modification  of,  1066. 
Phosphorus,  amorphous,  action    of,  on 

solutions  of  silver  and  copper  nitrates, 

332. 
colorimetric  estimation  of,  999. 

detection    of,    by    MitscherHch's 

method,  526. 

determination    of,    in  basic  slag, 

527. 

determination  of,  in  steel  and  iron, 

299,  396,  527. 

■  estimation  of,  in  pig-iron  and  steel, 
183. 

pentafluoride,  212. 

rapid  estimation  of,  in  iron,  865. 

'  red,    moist,    action    of    light   on 

hydrogen  bromide  and  iodide  in  pre- 
sence of,  Trans.,  806. 

vapour-density  of,  at  a  vs^hite  heat, 

888. 

Phosphotungstic  acid,  703. 

acids,  777. 

Photography,  orthochromatic,  874. 

Phthalaldehyde,  482. 

Phthalaldehydic  acid,  951. 

Phthalaldoxime,  482. 

Phtlialethimidylacetic  acid,  51. 

Phthalic  acid,  chloro-,  837. 

dichloro-,  270. 

)8-dichloro-,  831. 

plienylhydrazine,  669. 

tetrachloro-,  and  its  deriva- 
tives, 832. 

acids,  bromo-,  668. 

reduction  of,  370. 

Phthalide,  action  of  phenylhydrazine  on, 
489. 

amido-,  951. 

^-chlorobrorao-,  1114. 

dichloro-,  832. 

Phthalimide,  dichloro-,  832. 

Phthal-iS-naphthylimide,  839. 

Phthalylacetic  acid,  action  of  amines  on, 
51. 

a-Phthalylbenzoylphenylhydrazine,  670. 

Phthalyldiphenyldihydrazide,  670. 

a-Phthalyldiphenylhydrazine,  670. 

ot-Phthalylnitrosophenylhydrazine,  670. 

Phthalylphenylbeuzohydrazinic  acid, 
671. 

Phthalylphenylhydrazidamide,  670. 

/3-Phthalylphenylhydrazine,  670. 

a-Phthalylphenylhydrazine,  nitro-deri- 
vatives  of,  670. 

Phyllocyanic  acid,  1116. 

Phymatorusin,  168. 

Physiological  action  and  chemical  con- 
stitution, 985. 

o-Picoline,  action  of  chloral  on,  845. 

Picolinedicarboxylic  acid,  379. 


Picolinetricarboxylic  acid,  o-  [2:3:5], 
1117. 

—  [4:2:3:5],  1119. 

Picolinic  acid,  chloro-,  157. 

Picric  acid,  colour  reactions  of,  624. 

Picrocarmine,  preparation  of,  1117. 

Picromerite,  1085. 

Picrylhydroxylamine,  664. 

Pig,  digestion  in  the,  512. 

period   required    for  digestion  in 

the,  684. 

Pig's  bile,  the  acids  of,  742. 

Pig-iron.     See  Iron. 

Pilocarpidine,  synthesis  of,  1058. 

Pilocarpine,  synthesis  of,  1057. 

Pimelic  acid,  Teans.,  242. 

Pipecole'ine,  740. 

a-,  specific  rotation  of,  283. 

Pipecolines,  a-  and  |8-,  64. 

Piperideine  series,  740. 

Piperidine,  action  of  phosphoric  chloride 
on,  384. 

bases,  64. 

specific  rotation  of,  164,  282. 

derivatives,  new  synthesis  of,  164. 

Piperidyloxamic  acid,  385. 

Piperilene,  bromination  of,  457. 

Plagioclase  from  California,  20. 

from  Porthalla  Cove,CornwalI,  1022. 

from  Tynemouth  Dyke,  784. 

Plants,  action  of  alkaloids  on,  859. 

chlorosis  in,  76. 

fleshy  leaved,  exhalation  of  oxygen 

by,  in  absence  of  carbonic  anhydride, 
988. 

flowering,  aluminium  in  the  ashes 

of.  Trans.,  748. 

formation  of  albumin  in,  615. 

formation  of  albuminoids  in,  70. 

germinating,  presence  of  choline  in, 

747. 

higher,  are  nitrates  formed  in  the 

organism  of  ?  859. 

is  nitric  acid  formed  in  the 

organism  of  ?  686. 

influence  of   the  ferrous  oxide  in 

basic  cinder  on  the  growth  of,  178. 

liberation  of  nitrogen  from  its  com- 
pounds and  acquisition  of  atmospheric 
nitrogen  by,  515. 

-  loss  of  nitrogen  by,  during  germi- 
nation and  growth,  292. 

molecular  respiration  of,  988. 

nitrates  in,  389. 

poisoning  of,  by  lithium  salts,  991. 

relation  between  inorganic  salts  con- 
taining nitrogen  and,  989. 

Platinum  and  tin,  alloy  of,  779. 

compounds,  ammoiiiacal,  642. 

discovery  of,  in  the  sun,  1065. 

fused,  and  fused  silver,  compara- 
tive radiation  of,  1010. 
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Platinum,  iron,  and  copper,  alloys  of, 

778. 
metals,  products  of  the  action  of 

acids  on  alloys  of,  900. 
separation     of     gold     from, 

1084. 

silicide,  450. 

tliallium  in,  702. 

Plattnerite,  451. 

Plumbocalcite  from  Wanlock  Head,  557. 
Poisons,  gaseous,  action  of,  392. 
Polarisation  of  copper  by  the  extension 

of  the  surface  in  contact  with  a  liquid 

conductoi',  757. 
Polyarsenite,  a  new  mineral,  346. 
Polycoumarins,  830. 
Polyiodides,  910. 

crystallographic    examination    of, 

910. 

Polymnestum,  107. 

Porphyry  from  Horka,  Prussia,  223. 

Potash,  crude,  determination  of  alkaline 
chlorides  in,  1138. 

liquors,  Stassf urt,  working  up  of, 

1079. 

Potassium  alkyl  oxides,  heat  of  forma- 
tion of,  318. 

and  sodium,  separation  from  li- 
thium, magnesium,  and  calcium,  528. 

aurobromide,  crystalline  form   of, 

1079. 
preparation  of  pure,  Teans., 

868. 
chlorate  and  percMorate,  action  of 

heat  on,  767. 
decomposition    of,    by    heat, 

Teans.,  274,  285. 
chloride,  influence  of  pressure  and 

temperature  on   the  action  of  crude 

methylamine  carbonate  on,  771. 

chlorobromaniJate,  Teans.,  785. 

chromiodate,  776. 

chromoxalates,  Teans.,  384. 

cobaltic  oxalate,  220. 

cuprous  thiosulphate,  hydrated  and 

anhydrous,  Teans.,  38. 

detection  of,  1138. 

estiiuation  of,  in  ashes  and  mine- 
rals, 864. 
ferrate,  preparation  of,  as  a  lecture 

experiment,  769. 

germaniofluoride,  704,  1083. 

glyceroxide,  heat  of  formation  of, 

320. 

glyceroxides,  alcoholates  of,  427. 

heptamanganite,  552. 

hydroxide,  hydrates  of,  636. 

iodide,  vapour-density  of,  550. 

manganic  oxalate,  800. 

manganites,  892. 

metlioxide  and   ethoxide,  heat  of 

formation  of,  204. 


Potassium,  nitrouracilcarboxylate,  919. 
perchlorate,  decomposition   of,  by 

heat,  Teans.,  274,  285. 

periodates,  Teans.,  357. 

permanganate,  action  of  sulphuric 

acid  on,  893. 

decomposition   of,    bv   heat, 

552. 

phenjlhydrazine,  366. 

phospho^-escence  of,  1068. 

silver  thiosulphate,  Teans.,  39. 

sodium  cobaltic  oxalate,  220. 

o-sulphethamidobenzoate,  835. 

sulphur  compounds,  conductivity 

of,  in  solution,  758. 

tartrate,  preparation  of,  571. 

vanadates,  639. 

Potatoes,  composition  of,  747. 

diseased,  amount   of   solanine  in, 

86a 

estimation  of  starch,  in,  868. 

experiments  on,   at   Harelaw,   in 

1886,  992. 

growth  of,  71. 

iron    sulphate    as     manure    for, 

Teans.,  222. 

Potential  meters,  application  of  electro- 
lysis to  the  standardising  of,  315,^ 

Powders,  development  of  heat  when 
moistened,  9. 

Prsedacite,  Christiania,  563. 

Precipitation,  theory  of  fractional,  325. 

Prehnite  from  Jordansmiihl,  Silesia, 
223. 

from  Striegau,  Silesia,  223. 

Pressure,  eifect  of,  on  the  decomposition 
of  dissolved  chlorides,  697. 

estimation    of,    in    closed    tubes, 

1014. 

influence  of,  on  the  reaction  be- 
tween sodium  sulphate  and  barium 
carbonate,  332. 

Propaldehyde  and  acetaldehyde,  action 
of  aniline  on  a  mixture  of,  974. 

and  methylal,  action  of  aniline  on 

a  mixture  of,  975. 

Propenylsalicylic  acid  (para-),  241. 

Propeptone,  pyrogallol  as  a  reagent  for, 
1150. 

o-Propioacrylic  acid,  7l7. 

Propionamide,  a-anilido-,  143. 

ot-p-  and  a-o-toluido,  343. 

Propionates,  acid,  231. 

metallic,  654. 

Propionic  acid,  a-anilido-,  143. 

bromotrichloro",  570. 

/3-dichloro-,  and  its  deriva- 
tives, 912. 

)8-iodo-,  preparation  of,  232. 

a-p-,  and  o-o-toluido-,  143. 

Propionic  acids,  substituted,  570. 
Propionitrile,  o-anilido-,  142. 
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Propionitrile,  hydrogenation  of,  457. 

a-p-  and  a-o-toluido-,  143. 

Propionylacetophenone,  9  43. 

Propionylopianic  acid,  47. 

Propionylpyrroline,  844. 

Propoxylbromosalicylic  acid,  487. 

Propyl  dioxythiocarbonate,  800. 

vanadate,  Tbans.,  753. 

Propylamines,  normal,  preparation  of, 
652. 

Propylbenzene,  cliloro-,  35. 

Propylbenzoylecgonine,  1126. 

Propylene,  o-chloro-,  656. 

o-Propylene  dinitrite,  458. 

Propylhydrocarbostyril,  132. 

Propylhydrocinnamic  acid  (para-),  133. 

a-Propylpiperidine,  161. 

Propylthienylglyoxylic  acid,  804. 

Propylthiophen,  bromo-,  804. 

derivatives,  804. 

dinitro-,  804. 

iodo-,  804. 

Propylthiophenic  acid,  804. 

Propylxanthic  acid,  800. 

Proteids  of  cerebrospinal  fluid,  614. 

of  muscle  plasma,  984. 

of  seeds,  changes  in,  during  ger- 
mination, 987. 

— —  of  the  seeds  of  jequirity,  990. 

relation  of,  to  digestive  ferments, 

1129. 

Protoalbumose,  285. 

Protoplasm  from  recently  killed  animals, 
fermentation  by,  984. 

living,  reduction  of  silver  salts^  by, 

987. 

Protovitellose,  286. 

Prussian  and  Tumbull's  blues,  compo- 
sition of,  Trans.,  644. 

Pseudobiotite,  646. 

Pseudocarbostyi'il,  derivatives  of,  977. 

Pseudocumene,  action  of  methylene 
chloride  on,  in  presence  of  aluminium 
chloride,  1102. 

Pseudocumenequinol,  255. 

Pseudocumenequinone,  nitro-,  255. 

Pseudocumenyi-7-ketonic  acid,  827. 

Pseudocumyl  phenyl  ketone,  942. 

Pseudolutidinecarbostyril,  502. 

Pseudomorphine,  163. 

Pseudopliite  from  South  Africa,  561. 

Pseudoplithalimidine,  1038. 

J^seudoquiiiisatin,  978. 

Psilomelane,  occurrence  of  lithium  in, 
222. 

Pterocarpin  from  sandal  wood,  971. 

Pterolite  from  Lovo,  350. 

Ptomaine,  a  new,  producing  tetanus,  284. 

poisonous,  in  milk,  389. 

Ptomaines,  385. 

from  pure  cultivations  of  Vibrio 

proteus^  74:2. 


Ptomaines,  origin  of,  387. 

Purpurogallin,  733. 

Putrefaction,  aromatic  products  of,  in 
human  sweat,  1132. 

formation  of  free  nitrogen  during, 

746. 

is  free  nitrogen  formed  during  ?  172. 

Pyrazole-derivatives,  678,  1054. 

Pyrazoles  (meta-),  1055. 

Pyrazolines,  601. 

Pyrazolone-derivatives  from  ethyl  ben- 
zoylacetate,  1121. 

Pyrazolones  (meta-),  1055. 

Pyrene,  271. 

constitution  of,  496. 

ketone,  272. 

Pyridanthrilic  acid,  979. 

Pyridine,  action  of  chlorine  on,  277. 

bases,  halogen-derivatives  of,  pre- 
paration of,  from  pyridinecarboxylic 
acids^  844. 

preparation  of,  499. 

constitution  of.  Trans.,  409. 

derivatives,    conversion   of    pyrro- 

line  into,  678. 

from   7»-nitrobenzaldehyde, 

1053. 

preparation  from  citric  acid. 

Trans.,  403. 

synthe&is  of,  155. 

dichloramido-,  157. 

dichlorethoxyhydroxyamido-,  157. 

dichlorodiethoxyamido-,  157. 

silicon  chloride.  Trans.,  47. 

tetrachloramido-,  157. 

trichloramido-,  156. 

trichlorethoxyamido-,  157. 

trichloro-,  158. 

Pyridinedicarboxylic  acid,  63. 

bromo-,  159. 

Pyridinepolycarboxylic  acids,  1117. 

Pyridinetricarboxylic  acid,  dibromo-, 
844. 

Pyridylquinoline,  64. 

Pyridylquinolinecarboxylic  acid,  64. 

Pyrimidines,  1053. 

Pyrites,  burnt,  estimation  of  small 
quantities  of  silver  in,  79. 

"  Pyrocresols,"  isomeric,  constitution  of, 
Proc,  114. 

Pyrogallol,  action  of  chlorine  and  bro- 
mine on,  925. 

heat  of  combustion  of,  762. 

trichloro-,  925, 

Pyrogenic  reactions,  572. 
Pyrometer,  new,  1073. 
Pyromucic  acid,  chloro-,  469. 
dichloro-,  34. 

)8-7-dichloro-,  and  its  deriva- 
tives, 470. 
Pyromykuric  acid,  1032. 
carbamide,  1033. 
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Pjrotritartaric  acid,  bromo-  and  chloro- 

derivatives  of,  658. 

constitution  of,  657. 

Pyroxene  from  the  Krimlertlial,  902. 
Pyrrolidine,  499. 

formation  of,  1052. 

Pyrroline,  action  of  acetone  on,  1052. 
action  of  propionic  anhydride  on, 

844. 

bases,  synthesis  of,  598. 

constitution  of,  273. 

conversion  of,  into  pyridine-deriya- 

tives,  678. 
derivatives,     conversion     of,    into 

pyridine-derivatives,  378. 

synthesis  of,  273. 

extraction  of,  from  animal  oil,  59. 

reaction  of  acetone  with,  598. 

series,   determination   of    position 

in  the,  597. 

synthesis  of,  from  succinimide,  273. 

tetriodo-,  597. 

transformation  of  f  urfuran  into,  470. 

Pyruvic  acid,  compound  of,  with  hippu- 

ric  acid,  44. 

— —  derivatives,  260. 

Pyvuramide,  dibromo-,  918. 
Pyvureid,  dibromo-,  918. 
Pyvurine,  tribromo-,  918. 


Q. 

Quartz,  artificial  production  of,  559. 

crystals  with  basal  plane,  119. 

Quartzite,  451. 

Quercin,  909. 

crystalline  form  of,  1026. 

Quercite,  heats  of  combustion  and  for- 
mation of,  1011. 

Q.uinaldine,  bromo-  and  chloro-,  1113. 

7-chloro-,  680. 

condensation  of,  with    aldehydes, 

975. 

combination  of,  with   formamide, 

381. 

Quinalizariu  and  its  derivatives,  593. 

Quinazoliues,  1044. 

Quinic  acid,  heats  of  combustion  and 
formation  of,  1011. 

Quinine  chromate  in  analysis,  404. 

hydrochloride,  normal,  980. 

sulphate,  analysis  of,  404,  405. 

estimation  of,  1145. 

■ estimation  of  cinchonidine  in, 

623. 

testing,  623,  1146. 

Q.uinizines,  601. 

Quinol  and  its  derivatives,  364. 

chlorotribromo-.  Trans.,  784. 

diacetylchlorotribromo-,      Teans., 

784. 


Quinol,  dinitro-,  constitution  of,  574. 

heat  of  combustion  of,  762. 

tetrachloro-,  42. 

Quinoline,  bromo-,  and  its  derivatives, 
158. 

o-chloro-,  action  of  acetamide  on, 

848. 

derivatives,  738. 

from  j8-diketones,  849. 

synthesis  of,  847. 

synthesis    of,    by   means    of 

ethyl  acetoacetate,  679. 

—  existence  of  two  series  of  4- (ana) 
substituted  derivatives  of,  973. 

homoiogues  of,  transformation  of 

homologues  of  indole  into,  1113. 

propiobromide  and  its  dibromide, 

diiodide,  dichloride,  and  tetriodide, 
60,  61. 

propiochloride  and  its  dibromide, 

dichloride,  and  diiodide,  61. 

propiodide  and  its  dibromide,  di- 
chloride, diiodide,  tetrabromide,  te- 
trachloride, and  tetriodide,  61. 

reactions  of,  847. 

red,  380. 

silicon  chloride,  Teans.,  47. 

tribromo-,  278. 

o-Quinoline  dicyanide,  379. 

QuinolinecarboxyUc  acid,  1  :  4  bromo-, 
502. 

w-Quinolinecarboxylic  acid,  160. 

synthesis  of,  503. 

a-Quinolinedicarboxylic  acid,  379. 

Quinolinedisulphonic  acid,  379. 

a-Quinolinedisulphonic  acid,  derivatives 
from,  973. 

Quinolinesulphonic  acid,  737. 

acids  0-  and  m-,  601. 

o-  and  p-,  278. 

Quinolinic  anhydride,  737. 

Quinone,  a,  obtained  in  the  destructive 
distillation  of  teak,  Teans.,  870. 

chlorotribromo-.  Trans.,  783. 

derivatives,  constitution  of,  719. 

dinitro-diamido-,  930. 

heat  of  combustion  of,  762. 

Quinonedioxime,  575. 

Quinone,  ortho-.     See  Orthoquinone. 

Quinones,  action  of  yellow  ammonium 
sulphide  on,  1045. 

preparation  of,  1036. 

secondary  and  tertiary,  473. 

Quinoneoximes,  41. 

Quinoxaline  series,  nomenclature  of,  382. 


Racemic  acid,  Trans.,  362. 
Eadiaut  matter  spectroscopy,  1066. 
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Eadiation,  comparative,  of  fused  plati- 
num and  fused  silver,  1010. 
Raffinose,    formation    of   galactose  and 
levulose  from,  791. 

See  also  Melitose. 

Rain-water  collected  at  Cirencester, 
amount  of  chlorine  in.  Trans.,  92. 

Rape  seed  oil,  constituents  of,  1030. 

Rapic  acid,  1030. 

Ralstonite,  345. 

Raspberries,  wine  and  brandy  from, 
292. 

Reactions,  chemical,  application  of  the 
electrometer  to  the  study  of,  882. 

Realgar,  cliemical  nature  of,  888. 

Recalescence,  14. 

Red  liquors,  examination  of,  1063. 

Refraction,  molecular,  of  carbon  com- 
pounds of  high  dispersive  power, 
626. 

of  liquid  organic  compounds 

of  high  dispersive  power,  191. 

of  the  hydrocarbons,  supposed 

influence  of  multiple  bonds  of  union 
on,  198. 

relations,  200. 

Refnictive  power  of  compounds,  in- 
fluence of  simple  and  so-called  multi- 
ple union  of  atoms  on,  1005. 

Eeichert's  distillation  process,  1145. 

Resin  from  teak,  Tkans.,  869. 

oil,  fatty  acids  occurring  in,  683. 

Resins,  separation  of,  406. 

Resorcinol,  behaviour  of  ethyl  oxalate 
with,  949. 

^ derivatives,  660,  661. 

dinitroso-,  808. 

furf  uran-derivatives  from,  262. 

manufacture  of,  574. 

mono-  and  di-bromo-,  924. 

Respiration,  chemical  effect  of,  and 
muscular  activity,  relation  between, 
1058. 

estimation  of  the  carbonic  anhy- 
dride expired  and  oxygen  absorbed  in, 
507. 

intermolecular,  686. 

molecular,  of  plants,  988. 

Rhodium  and  tin,  alloy  oF,  779. 

Ricinoleic  acid,  oxidation  of,  716. 

Rock  salt,  dispersion  in,  754. 

Rocks,  eruptive,  from  Krzeszowice, 
Cracow,  563. 

from  Vulture  and  Melfi,  composi- 
tion of,  1087. 

— —  function  of  the  nitric  ferment  in 
the  disintegration  of,  1135. 

Japanese,  564. 

Norwegian,  502. 

Persian     eruptive,      analyses    of, 

223. 

tolcanic,  composition  of,  1023. 


Rosaniline  base,  description  and  mea- 
surement of  the  spectrum  of,  Tkans., 
164. 

description    and    measurement   of 

the  spectrum  of.  Trans.,  169. 

salts,  and  sulphonated  rosaniline, 

detection  of,  405. 

Roseocobalt  pyrophosphate,  776. 

Roseo-rhodium  bromide,  113. 

cobalticyanide,  114. 

iodide  sulphate,  114. 

nitrate,  113. 

orthophosphate,  114. 

platiuocliloride  nitrate,  113. 

sulphate,  114. 

sodium  pyrophosphate,  114. 

sulphate,  113. 

Roshydrazine,  822. 

Rosindole,  588. 

Rottlerin,  498. 

Rubazonic  acid,  602. 

Ruberythric  acid,  1051. 

Rubidium  cobalt  nitrite,  13. 

Rubies,  artificial,  formation  of,  556. 

Ruby,  Balas,  artificial  production  of, 
707. 

Ruthenium  and  tin,  alloy  of,  779. 

Rye,  manuring  with  basic  -  slag  and 
other  phosphates,  294. 


"  Saccharin,"  836. 

Saccharose,  decomposition  of,  by  boiling 
with  lime,  1026. 

tetrabenzoate,  229. 

Saccharoses,  action  of  dilute  acids  on, 
229. 

Safranine,  constitution  of,  249,  250. 

dyes,  249. 

Safranines,  constitution  of,  139,  480. 

Safrole,  990. 

Salicylaldehyde,  action  of,  on  sodium 
succinate  in  presence  of  acetic  anhy- 
dride. Trans.,  61. 

Salicylaldehydes,  nitro-,  938,  939. 

Salicylic  acid,  action  of  phosphoric 
chloride  on,  725,  947. 

action  of  phosphorous  chlo- 
ride on,  946. 

detection  of,  185. 

dibromo-,    constitution    of, 

487. 

heat  of  combustion  of,  762. 

acids,  chloro-,  9J-5. 

substituted  bromo-,  486. 

Salicylphosphorous  chloride,  946. 

Saliva,  action  of,  on  starch,  354. 

parotid,  gases  of,  287. 

presence  of  hydrogen  peroxide  in. 
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Salt  solutions,  boiling  points  of,  1012. 

expansion  of,  700, 

super  saturation   of,   Teans,, 

389. 
vapour-tension  of  water  from, 

321. 

vapour-tensions  of,  7fi4. 

Salts,  conductivity  of,  in  dilute  solutions, 

758. 
containing  water  of  crystallisation, 

dissociation  of,  207. 
■          deliquescence  and  efflorescence  of, 

in  relation  to  the  maximum  vapour- 
tensions  of  their  saturated  solutions, 

208. 
density  of  weak  aqueous  solutions 

of  certain,  209. 
heat  of  dissolution   of,   in  water, 

influence  of  temperature   on,   Peoc, 

66 ;  Trans.,  290. 
Samarium,  spectra  of,  1008. 
Samarskite,  new  elements  in,  334. 
Sanguinarine,  854. 
Santonin,  manufacture  of,  677. 

oxidation  of,  733. 

Saponification,  velocity  of,  767. 
Sapphirine  from  G-reenland,  784. 
Saprine,  386. 

Sarcomata,  melanotic,  pigments  of,  168. 
Sarkinite,   a  new  manganese   arsenate, 

346. 
Sativic  acid,  constitution  of,  799. 
Sausage  poisoning,  392. 
Scale,  crystalline,  formed  in  the  manii- 

facture  of  sodium  hydrogen  carbonate, 

108. 
Scandium,  phosphorescence  of,  1068. 
Scapolite  series,  560. 
Scheelite  from  the  Krimlerthal,  902. 
Schoolrooms,  carbonic  anhydride  in  the 

air  of,  888. 
Schweizer's  reagent,  773. 
Scolezite  from  Striegau,  903. 
Scorodite  from  Utah,  783. 
Sebaceodinitranilide,  935. 
Secretions,  digestive,  in  the  horse,  744. 
Seeds,  changes  in  the  proteiids  of ,  during 
germination,  987. 

ripening  of,  173. 

Seleniferous  sulphuric  acid,  detection  of 

nitrogen  compounds  in,  998. 
Selenious  acid,  saturation  of,  by  bases, 
106. 

and   sulphuric   anhydrides,   com- 
pound of,  212. 

Selenium,  action  of,  on  aqueous  silver 

nitrate,  331. 
— —  alums,  1014. 

electromotive   force  produced  by 

Hght  in,  693. 

•         microchemical  test  for,  301. 
Sensitisers,  photographic,  874. 


Serin,  absorption-spectrum  of,  Teans., 

59. 
Serpentine-chlorite  group,  minerals  of, 

783. 

manganese   zinc,    from   Franklin, 

New  Jersey,  646. 

Serpentines  from  Porthalla  Cove,  Corn- 
wall, 1022. 
Serum,  blood,  new  constituent  of,  983. 

fibrinogen,  983. 

Sesame  oil,  properties  of,  536. 
Sesquiauramine,  112. 
Sesquihydraurylamine,  112. 
Sesqui-magnesia  alum,  558. 
Sesquiterpenes,  596. 
Shale  spirit,  composition  of,  Peoc,  97. 

tar,    relation   between   petroleum 

and  the  hydrocarbons  of,  648. 

Sheep,  amounts  of  nitrogen  ingested 
and  recovered  in  manure,  175. 

grazing,    quantity    of     fertilising 

matter    supplied     to    the     soil     by, 
175. 

Shikimic  acid,  497. 

Shot,  analysis  of,  446. 

Silage  of  maize,  521. 

■  of  vegetable  matter,  521. 

Silica,  crystallised,  artificial  production 
of,  559. 

Silicates,  analysis  of,  in  the  dry  way, 
181. 

Lawrance  Smith's  plan  for  esti- 
mating alkalis  in,  181. 

Silicic  acid,  decomposition  of,  by  leaves, 
70. 

Silicocarbonate,  crystalline,  from  soda 
liquors,  12. 

Silicon,  atomic  weight  of,  Teans.,  576. 

chlorobromide,    a    new,   Teans., 

590. 

compounds  and  their  derivatives, 

Teans.,  202. 

dichloro-,    di-j8-naphthyldiamide, 

Teans.,  45. 

diphenyldiamide,    Teans., 

40. 

o-ditolyldiamide,  Teans.,  44. 

dixylyldiamide,  Teans.,  44. 

estimation  of,  in  iron,  527. 

estimation   of,  in  iron  and  steel, 

1140. 

fluoride,  compounds  of,  with  or- 
ganic bases,  243. 

hydride,  preparation  of,  as  a  lec- 
ture experiment,  769. 

influence  of,  on  the  condition  of 

carbon  in  cast  iron,  220. 

influence  of,  on  the  properties  of 

iron    and    steel.       Part    I,    Teans., 
129. 

in  iron,  influence  of,  on  the  mecha- 
nical properties,  Teans.,  141. 
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Silicon  in  specially  pure  iron,  Teans., 

134. 

phosphate,  hydrated,  329. 

• rapid  estimation   of,  in  iron  and 

steel,  1140. 

tetrabromide,  action  of,  on  thio- 

carbamide,  Trans.,  202. 

Silicotungstic  acid,  703. 

Silkworms,  feeding  and  development  of, 

68. 
Silver,    action  of    acidified    potassium 

permanganate  on,  1079. 
— —  ammonio-nitrate,  331. 

arsenates,  215. 

atomic  weight  of,  444. 

Chaldean,  443. 

chloride,  photochromatic  proper- 
ties of,  1071. 

chromate,  solubility  of,  in  ammo- 
nium nitrate,  216. 

containing  bismuth,  Teans.,  410. 

electrolysis  of,  315. 

-  estimation  of  small  quantities  of, 
in  burnt  pyrites,  79. 

fused,  and  fused  platinum,  com- 
parative radiation  of,  1010. 

hydrogen  tartrate,  Teans.,  370. 

lowest  compounds  of,  6.^9. 

microchemical  test  for,  300. 

nitrate,  action  of  arsenic,  phospho- 
rus, selenium,  and  tellurium,  on  solu- 
tions of,  331. 

action  of  metals  on  solutions 

of,  550. 

reaction  of,  with  sodium  thio- 

arsenate,  889. 

■  occurrence  of,  in  volcanic  ash  from 
Cotopaxi,  454. 

periodates,  Teans.,  358. 

phosphates,  214,  215. 

^—  phosphorised,  1079. 

potassium  thiosulphate,    Teans., 

39. 

pyrophosphate,  215. 

salts,  electromotive  dilution  con- 
stants of,  1072. 

suboxide,  771,  1079;  Teans.,  416. 

See  also  Argentous. 

Skatole-derivatives,  957. 

from  strychnine,  632. 

Skatoxyl,  occurrence  of,  in  human  sweat, 

1133. 
Slag,  basic  (basic  converter  or  Thomas 

slag),  216. 

as  manure,  995. 

. as    manure    for   moorlands, 

294. 

crystals  in,  Trans,,  601. 

determination  of  phosphorus 

in,  527. 
influence  of  the  ferrous  oxide 

in,  on  the  growth  of  plants,  178. 


Slag,   basic,    manurial   value    of,    176, 

525. 

manuring  rye  with,  294. 

manuring  with,  524. 

value  of  the  phosphoric  acid 

in,  687. 
Slags,  determination  of  metallic  iron  in, 

1140. 
soluble,  estimation  of  sulphur  in, 

526. 
Smell,  sensitiveness  of  the  sense  of,  983. 
Soap,  carbolic,  assay  of,  185. 
determination   of    fatty   acids  in, 

307. 
Soaps,  estimation  of  fatty  acids  in,  401. 
Soda  liquors,   a   crystalline  silicocarbo- 

nate  from,  12. 
lyes,  crude,  examination  of,  1063. 

manufacture,  occasional  products 

of,  331. 

Sodium,  action  of,  on  the  ethyl  salts  of 
the  higher  fatty  acids,  1099. 

alkyl  oxides,  heat  of  formation  of, 

319. 

amidohemipinate,  49. 

and  lithium,  estimation  of,  in  mix- 
tures of  their  carbonates,  864. 

and   potassium,    separation    from 

lithium,  magnesium,  and  calcium,  528. 

arsenate,  Teans.,  95,  97. 

hydrates  of,  698. 

benzoic  sulphinide,  835. 

calcium  carbonates  from  the  soda 

manufacture,  12. 

carbonate,  an  alleged  reaction  for 

preparing,  330. 

anhydrous,  heat  of  dissolu- 
tion of,  Teans.,  73. 

decomposition  of,  by  fusion, 

Tranb.,  72. 

chromiodate,  777. 

copper  chromate,  basic,  111. 

diazomethylamidobenzenesulpho- 

nate,  666. 

dichromate,  110. 

cell,  412. 

ethylamidoazobenzenesulphonate, 

666. 

glyceroxide,  alcoholates  of,  426. 

heat  of  solution  of,  8. 

hydrogen  carbonate,  detection  of 

thiosulphate  in,  79. 

particular  case  of  the 

formation  of,  699. 

hydroxide,  new  hydrate  of,  550. 

hyponitrite,      reaction     of,     with 

sodium  amalgam  and  water,  Teans., 
654. 

reaction  of,  with  ferrous  hy- 
droxide and  water,  Tkans.,  654. 

methylamidoazobenzenesulphonate, 

666. 
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Sodium,  monosulphide,  inflaence  of  heat 
on  the  combination  of  water  with, 
331. 

naphthionate,  action  of  benzalde- 

hyde  on,  962. 

■ nitrate  in  gun  cotton,  715. 

reaction  of,  with  ferrous  hy- 
droxide and  water,  Teans.,  655. 

nitrite,   reaction   of    with   ferrous 

hydroxide  and  water.  Trans.,  651. 

periodates,  Trans.,  357. 

phosphate,  Trans.,  97. 

dissociation  of,  436. 

production  of,  107. 

salts,  normal,    action   of    aqueous 

soda  on,  440. 

sulphide,  conductivity  of  solutions 

of,  758. 

thioarsenate,  decomposition  of,  by 

silver  nitrate,  444,  889. 

thiosulphate,  action  of  potassium 

permanganate  on,  336. 

trichromate.  111. 

vanadate,  Trans.,  96. 

vanadates,  640. 

Soil,  arable,  determination  of  ammonia 
in,  297. 

production  of  nitrates  in,  993. 

influence  of  the  physical  proper- 
ties of  a,  on  the  amount  of  free  car- 
bonic anhydride  present,  521. 

quantity  of  fertilising  matter  sup- 
plied to,  by  grazing  sheep,  175. 

Soils,  absorption  by,  76. 

behaviour  of  urea  in,  524. 

decomposition   of  organic    matter 

in,  523. 

distribution  of  the  nitrifying  or- 
ganism in.  Trans,,  118. 

•  estimation  of  absorbed  bases  in, 
77. 

estimation  of  ammoniacal  nitrogen 

in,  82. 

nature     of    nitrogenous     organic 

matter  of,  523. 

percentage  of  nitrogen  in,  83. 

Tunisian,  860. 

unmanured  percentage  of  nitrates 

in,  83. 

vegetable,  absorption  of  free  nitro- 
gen by,  617. 

direct  absorption  of  atmo- 
spheric nitrogen  by,  395. 

evolution  of  ammonia  from, 

860. 

nitrogen  compounds  in,  293. 

Soja  bean,  fat  of  the,  687. 

sugars  of  the,  686. 

Solanine,  amount  of,  in  diseased  pota- 
toes, 860. 

Solar  radiation  and  heat,  comparative 
action  of,  411. 


Solids,  electrical  conductivity  of,  at  higli 
pressure,  5. 

Solubility  of  chlorides,  effect  of  hydro- 
chloric acid  on,  445. 

of  solid  substances,  436. 

of   sulphates,   effect   of   sulphuric 

acid  on,  546. 

variation  of,  with  variations  in  the 

heat  of  solution,  548,  632. 

Solution,  a  particular  case  of,  547. 

Solutions,  aqueous,  conditions  of  equili- 
brium in,  440. 

ethereal,  influence  of  concentration 

on  the  vapour-tension  of,  631. 

vapour-tensions  of,  207. 

nature  of.  Trans.,  77'9. 

Sorhus  aucuparia,  tannic  acid  in  the 
berries  of,  950. 

Sorghum,  fermentation  of,  519. 

Sparteine,  162,  1056. 

ethiodide,  163. 

methiodide,  163. 

reaction    of,    with    ethyl   iodide, 

603. 

Specific  gravity  of  soluble  substances, 
determination  of,  9. 

heat,    determination     of     atomic 

weight  from,  419. 

of  liquids,  419. 

— —  heats  of  homologous  series  of 
liquid  organic  compounds,  6. 

inductive  power  of  liquids,  413. 

rotation  of  optically  active  sub- 
stances in  very  dilute  solution,  755. 

Spectra,  absorption,  compounds  of  rare 
earths  yielding,  890. 

relation  between  the  mole- 
cular structure  of  carbon  compounds 
and  their.    Part  VII,  Trans.,  152. 

variations   in   the,    of    didy- 

mium  salts,  873. 

of  didymium  and  samarium,  1008. 

of  methyl-dei'ivatives  of  hydroxy - 

anthraquinone,  1. 

phosphorescent,    of     the     earths 

present  in  gadolinite  and  samarskite, 
334. 

• sharp  line,  of  phosphorescent  alu- 
mina, yttria  and  lanthana,  1069 
1070. 

spark,  obtained  with  coils  of  low 

tension,  537. 

Spectral  lines  of  solar  and  terrestrial 
origin,  distinction  between,  313. 

Spectroscope,  universal,  179. 

Spectroscopy,  radiant  matter,  1066. 

Spectrum,  absorption-,  of  didymium, 
variations  in,  537. 

analysis,  1066. 

of  germanium,  313. 

practical  methods  of  photograph- 
ing the,  93. 
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Spenfcrura,  production  of  white  light  by 

mixing  the  colours  of  the,  1. 
Sphalerite,  action  of  hydrochloric  acid 

on,  442. 
Spheroidal  state,  768. 
Spinel,  fluorescence  of,  1005, 

rose,  artificial  production  of,  707. 

Spodiosite,    place    of,   in    the    mineral 

system,  346. 
Spodumene  from  North  Carolina,  118. 
Sponge,  sea  water,  presence  of  chloro- 
phyll in,  613. 
Stannic  oxide,  colour  reactions  of,  304. 
compounds  of,  with  sulphu- 
ric acid  and  selenic  acid,  336. 
• sulpliide,  detection  of,  in  presence 

of  antimonious  sulphide,  183. 
Starch,  action  of  saliva  on,  354. 

action  of  sulphuric  acid  on,  125. 

alcoholic  fermentation  of,  l7l. 

cellulose,    true    nature     of,    460, 

686. 

colour  reactions  of,  534. 

conversion  into  glucose,  by  means 

of  hydrochloric  acid,  125. 
determination     of     moisture     in, 

1143. 

dry  distillation  of,  with  lime,  460. 

estimation  of,  867,  868. 

estimation  of,  in  potatoes,  868. 

formation      of,      in      chlorophyll 

granules,  1136. 

granules,  355. 

iodide  of,  568. 

saccharification  of,  854. 

saccharification  of,  by  nitric  acid, 

792. 

soluble,  so-called,  173. 

Stassfurt  potash  liquors,  working  up  of, 

1079. 

salt  mines,  minerals  from,  1085. 

Steel,  cast,  heating  and  cooling  of,  14. 
determination   of   phosphorus   in, 

183,  299,  396,  527. 
— —  effect  of  manganese,  phosphorus, 

silicon  and  tungsten  on  the  properties 

of,  639. 

estimation  of  silicon  in,  1140. 

— —  fused,    heating    and    cooling    of, 

219. 

influence  of  silicon  on  the  properties 

of,  Trans.,  129. 

manganese  in,  619. 

■         rapid  estimation  of  silicon,  sulphur 

and  iron  in,  1140. 
residues    obtained    from,    by   the 

action  of  acids,  894. 
Stilbene  bromide,  p-dinitro-,  151. 

diamido-,  268. 

reaction  of,  53. 

tetrazo-,  dyes  from,  268. 

Stilbenes,  substituted,  formation  of,  151 


Stilbenesulphonic  acid,  diamido-,  268. 

Stomach,  decomposition  of  bromides 
and  iodides  by,  508. 

of  the  horse,  absorption  in,  743. 

Strawberries,  wine  and  brandy  from, 
292. 

Stromeyerite  from  Mexico,  643. 

Strontia,  phosphorescence  of,  1068. 

Strontium  and  sodium,  double  arsenates 
and  phosphates  of,  637. 

hydroxide,  hydrates  of,  765. 

microchemical  test  for,  301. 

oxide,  dihydrate  of,  108. 

action  of  carbonic  an- 
hydride on,  217. 

bydrated,  217- 

vanadates,  339. 

Strophanthidin,  1116. 

Strophanthin,  970,  1115,  1116. 

reaction  of,  1001. 

Strophanthus,  970,  1116. 

seeds,  constituents  of,  991. 

Struvite,  709. 

Strychnine  and  brucine,  estimation  of, 
853. 

colour  tests  for,  752. 

constitution  of,  604. 

distillation  of,  with  zinc,  282. 

ferrocyanidesandferricyanides,  852. 

separation  of,  from  fatty  matters, 

187. 

skatole  from,  682. 

sulphonic  acids  of,  853. 

Stiivenite,  558. 

Styrolene  alcohol,  hydrocarbon  CiqH,.,, 
from,  959. 

Styryl-m-pyrazole,  1055. 

Styryl-m-pyrazolone,  1055. 

Submersion  figures,  209. 

Substitution,  an  explanation  of  the  laws 
which  govern,  in  benzenoid  com- 
pounds, Trans.,  258,  583. 

Succinanil,  dibromo-,  934. 

a-Succinylphenylhydrazine,  671. 

Sugar,  action  of  nitric  acid  on,  567. 

addition  of,  to  cattle  foods,  511. 

beet-,  colour  reactions  of,  534. 

behaviour   of,    towards  acids   and 

phenol,  534. 

cane-,  action  of  sunlight  on,  93. 

and  starch,  comparative  sweet- 
ness of,  1026. 

detection  of,  in  wines,  692. 

juice,  analysis  of,  751. 

specific  rotation  of,  756. 

compounds  of,  with  metallic  oxides, 

791. 

formation  of,  in  grapes,  517. 

■  formed  in  the  inversion  of  lichens, 
25. 

from  fat,   power  of  the  liver  to 

form,  67. 


INDEX  OF  SUBJECTS. 


1247 


Sugar  froTTi  hesperidin  and  naringin,  715. 

from  phlorizin,  Trans.,  636. 

fruit-,  action  of   dilute  acids   on, 

25. 
reaction  for,  459. 

grape-,  action  of  dilute  acids  on, 

25. 

in  albuminous  urine,  1060. 

in   the  blood,   with    reference    to 

nutrition,  66. 

invert-,  estimation  of,  185. 

• milk-,   alcoholic   fermentation  of, 

1090. 
decomposition  of,  by  dilute 

hydrochloric  acid,  26. 

products  of  the  fermentation  of, 

with  elliptical  yeast,  714,  746. 

reactions  for,  751. 

Sugars,  24. 

action   of   aromatic   diamines  on, 

475,  930. 

action    of    phenylhydrazine    on, 

567. 

classification  of,  907. 

estimation  of,  867. 

Suint,  amines  in,  792. 
Sulphaminehemellithylic  acid,  a-  and  ^-, 

86. 
Sulphamineterephthalic  acid,  728. 
Sulphate,    normal,     determination     of 

atomic  weights  by  means  of,  Teans., 

676. 
Sulphates  and  iodates,  precipitation  of 

mixtures  of,  by  barium  salts,  884. 
conjugated,  Peoc,  53. 

effect  of    sulphuric   acid   on   the 

solubility  of,  546. 

volumetric  determination  of,  181. 

Sulphazides,  723. 

Sulphethamidobenzoicacid  (ortlio-) ,  835. 
Sulphides,  mineral,  natural  solutions  of, 

555. 

volumetric  estimation  of,  618. 

Weil's  method  for  the  estimation 

of,  396,  998. 
Sulphimidobenzene,  o-,  m-,  and^-,  834. 
Sulphimiodonapbthalene,  a-,  j3-,  y-,  and 

S-,  834. 
Sulphinates,   aromatic    ethereal,    beha- 
viour of,  towards  hydrogen  sulphide, 

1048. 
Sulphites,  886. 
and  nitrites  of  metals  other  than 

potassium,  reaction  between,  Teans., 

659. 

detection  of,  in  presence  of  thio- 

sulphates  and  sulphates,  749. 

Sulphobenzeneazophenyl-/3-naphthyl- 

amine,  590. 
Sulphobenzidedisulplionic  acid   and  its 

derivatives,  263. 
Sulphohemellithylic  acid,  36. 

VOL.  LTI. 


Sulpholiydroxystearic  acid,  914. 

Sulpholeic  acid,  914. 

Sulphonates,  aromatic,  direct  conversion 

of,  into  tlie  corresponding  amido-com- 

pounds,  727. 
Sulphoxyleneazo-j3-naphtholdisulplionic 

acid,  description  and  measurement  of 

the  spectrum  of,  Teans,,  188. 
Sulphur,   action  of,    on   ammonia  and 

metallic  bases  in  presence  of  water, 

327. 
available  for  sulphuric  acid  manu- 
facture,   assay    of    iron  pyrites    for, 

180. 

crystallised,  new  planes  in,  343. 

determination  of,  in  albuminoids, 

396. 
Eggertz's  method  of  estimation  of, 

in  iron,  296. 

estimation   of,  in   coal   and  coke, 

296. 

estimation  of,  in  coal-gas,  297. 

estimation  of,  in  iron,  1141. 

estimation  of,    in    soluble   slags, 

526. 

influence  of  copper  on  the  estima- 
tion of,  296. 

rapid   estimation  of,  in  iron  and 

steel,  1140. 

Weil's  method    of    determining, 

749. 

Sulphuranes,  906. 

Sulphuric  acid,  action  of,  on  zinc  con- 
taining lead,  1076. 

affinity  of  certain  bivalent 

metals  for,  885. 

as  an  iodine  carrier,  573. 

estimation  of,  in  water,  862. 

seleniferous,    detection    of 

nitrogen  compounds  in,  998. 

volumetric  determination  of, 

181. 

anhydride,  combination   of,   with 

phosphoric     and    iodic     anhydrides, 
328. 

compounds  of,  with  selenious 

and  arsenious  anhydrides,  212. 

isolation  of,  212. 

Sulphurous  acid,  action  of  nitrous  acid 

on,  549. 
estimation  of,  in  presence  of 

thiosulphuric  acid,  618. 
reaction  of  nitrous  acid  with, 

635. 

anhydride,  origin  of,  in  the  gases 

of  volcanoes,  643. 

preparation  of,  using  a  Kipp's 

apparatus,  769. 

Sumach,  determination  of  tannin  in, 
624. 

Sun,  dissociation  of  oxygen  and  hydro- 
gen in  the  atmosphere  of  the,  1070. 
4  p 
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Sun,  presence  of  carbon  and  platinum 

in  the,  1065. 
■ want  of  proof  of  the  presence  of 

oxygen  in  the,  1065. 
Superphosphates   and    free   phosphoric 

acid,  995. 
Super  saturation      of      salt      solutions, 

Teans.,  389. 
Sweat,    human,    aromatic    products   of 

putrefaction  in,  1132. 
Sylvestrene,  967. 


T. 


Talc  from  South  Africa,  561 . 

used  in  papermaking,  452. 

Tannic   acid   in   mountain  ash  berries, 

950. 
Tannin,  blue  coloration  of,  with  iodine, 
173. 

determination,  187,  311. 

-< determination  of,  in  sumach,  624. 

liquor,  estimation  of  free  acid  in, 

871,  1144. 

microchemical  detection  of,  311. 

new  method  for  the  estimation  of, 

872. 
— ' —  oak-,  584. 

test  for,  406. 

Tantalic  anhydride,  colour  reactions  of, 

304. 
Taps,  safety,  Peoc,  108. 
Tar  oils  boiling  between  170°  and  200", 

hydrocarbons  from,  35. 
Tartar    emetic,   heat   of   formation   of, 

544. 
solutions,  standard,   preserv- 
ing, 403. 
Tartaric  acid.  Trans.,  362. 

•> rotatory  power  of  substances 

formed  in  solutions  of,  540. 

■         -i specific  rotation  of,  755. 

diphenylhydrazide,  138. 

Tartrazines,  a  new  series  of  dyes,  578. 
Tartronic  acid,  heat  of  neutralisation  of, 

96. 
Tea-leaves,  composition  of,  73. 
Teak,   certain   products   from,  Tbans., 
868. 

destructive  distillation  of,  Teaus., 

869. 

resin,  Teans.,  868. 

Tectone,  Teans.,  871. 
Tellurides,  crystallised,  heat  of  forma- 
tion of,  1010. 
Tellurium,   action    of,   on    solutions   of 
silver  and  copper  nitrates,  332. 

dichloride,  1078. 

heat   relations   of  the    allotropic 

modifications  of,  761. 


Tellurium,  microchemical  test  for,  301. 

silver      bismuth      from      Jalisco, 

Mexico,  1084. 

tetrachloride,    vapour- density    of, 

770. 

valency  of,  770. 

Temperature,    dependence  of    chemical 
affinity  on,  628. 

influence  of,  on  the  rate  of  action 

of  certain  acids  on  marble,  882. 
— —  regulator,  206. 

Temperatures,    critical,    of     substances 
and     their     thermal     expansion     as 
liquids,  relations  between,  429. 
Terebenthene,  amido-,  272. 

' nitro-,  272. 

nitro-derivatives  of,  action  of  hy- 
drogen on,  675. 

nitrogen-derivatives  of,  595. 

Terephthalic  acid,  bromo-,  52. 

sulphinide,  728. 

Terpene,  dextrorotatory,  from  Eussian 

turpentine,  conversion  of,  968. 
Terpenes,  595. 

and  their  compounds  with  hydro- 
acids,  965. 

formulee  of,  968. 

Terpilenol,  677. 
Terpinene,  596,  967. 

nitrite,  967. 

Terpineol,  596. 

Terpinol,  677. 

Terpinolene,  966. 

Terpol,  677. 

Tertiary  alcohols,   physiological   action 

of,  on  the  animal  organism,  857. 
Tetanus  produced  by  a  new  ptomaine, 

284. 
Tetrabenzoylisodulcitol,  907. 
Tetrabenzoylquinone,  908. 
Tetracalcium  phosphate,  216,  445. 
Tetracetylsativic  acid,  799. 
Tetrahydrodimethylquinaldine,  381. 
Tetrahydro-o-ethylquinoline,  279. 
Tetrahydrohydroxy-a-phenylquinolirie, 

848. 
Tetrahydrohydroxyquinolinecarboxylic 

acid,  1119. 
Tetrahydrolepidine,  278. 
Tetrahydronaphthalene-derivatives, 

Peoc,  93. 
Tetrahydronaphthalenedicarboxylic  an- 
hydride, Peoc,  93. 
Tetrahydronaphthalenetetracarboxylic 

acid,  Peoc,  93. 
Tetrahydronaphthobenzylamine,  719. 
Tetrahydro-)8-naphthobenzylamine,  840. 
Tetrahydropapaverine    and   its   deriva- 
tives, 163. 
Tetrahydropicoline,  277. 
Tetrahyd ropy ridylacry lie  acid  (anhydro- 
ecgonine),  742. 
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Tetrahydroquinolinecarboxylic  acid 

[=4],  503. 
Tetraliydroterephthalic  acid,  370. 
Tetrahydrothiopheucarboxylic  acid, 

237. 
Tetrahydro-a-thiophencarboxylic       acid 

and  its  salts,  471. 
Tetraliydroxyanthraquinones,  56. 
Tetrahydroxystearic  acid,  799. 
Tetrahydroxyvaleric  acid,  230. 
Tetraisobutylmethylenediamine,  1027. 
Tetramethdiamidoditolylnitrophenyl- 

methane,  837. 
Tetramethoxydiamidorliphenyl,  364. 
Tetramethylammonium  enneaiodide  and 

heptiodide,  910. 
Tetrametbylanthracene,  1102. 
Tetramethyldiamidobenzophenone,  674. 
Tetramethjldiamidodichloronitrotriphe- 

nylmethane,  837. 
Tetrametbyldiamidodiphenylethane, 

674. 
Tetramethyldiamidodipbenylthienyl- 

methane,  481. 
Tetramethyldiamidothiobenzophenone 

and  its  derivatives,  816. 
Tetramethyldiamidotoluene,  938. 
Tetrametbyldimethylene  disulpbone, 

463. 
Tetramethyldiquinoline  and  its  deriva- 
tives, 1120. 
Tetrametbylene  aldebyde,  Teans.,  238. 

■ -derivatives,  Trans.,  228. 

Tetramethylenecarboxylic  acid,  Teans., 

8. 
Tetramethylenedicarboxylic  acid  [1,  1], 
and  its  salts,  Teans.,  4. 

[1,  2],  Teans.,  22. 

anhydride,  Teans.,  25. 

Tetramethylenetetracarboxylic  acid, 

[1,  1,  2,  2],  Trans.,  17,  21. 
Tetramethylpyrazine,  465. 
Tetraphenylazine,  Teans.,  101. 
Tetraphenyleneazine,  Teans.,  101. 
Tetraphenylglycosine,  Trans.,  553. 
Tetrapropylinetljylenediamine,  1027. 
Tetrethyldiresorcinol,  661. 
Tetrethjlmetbyleuediamine,  1027. 
Thalleioquinine  reaction,  311. 
Thallin,  871. 
Thallium  cobalt  nitrite,  13. 

in  platinum,  702. 

Thebaine,  280. 

Ibeine,  action  of,  on  voluntary  muscle, 
985. 

estimation,  1002. 

Thermal  properties  of  a  mixture  of 
ethyl  alcohol  and  ethyl  oxide,  Teans., 
755. 
Thermochemical  data,  determination  of 
the  constitution  of  carbon  compounds 
from,  421,  423. 


Thermochemical    law    respecting    non- 
reversible electrolytic  actions,  1072. 

Thermochemistry  of  bibasic  phosphates 
and  their  congeners,  202. 

of  phosphates,  94. 

of  reactions   between    magnesium 

salts  and  ammonia,  96. 

Thermodynamic    equivalents     or     con- 
stants, 99. 

Thermodynan:iics  and  chemistry,  431. 

Thermo-elements,  electromotive  force  of 
some,  414. 

Thermo-regulator,  698. 

Thiammeline,  650. 

Thienethylamine,  718. 

Thienyl  bisulphide,  805. 

mercaptan-derivatives,  805. 

Thienylacetic  acid,  238. 

ThienylglycoUic  acid,  238. 

Thio-salts,     inorganic,      reduction     of, 
111. 

Thioanisidine,  823. 

Thioanisylthiocarbamide,  823. 

Thioanisylthiocarbimide,  823. 

Thiocarbamic  chloride,  1025. 

Thiocarbamide,  action   of  cyanides   on, 
Trans.,  380. 

action  of  excess   of    bromine    on. 

Trans.,  378. 

action  of  silicon  tetrabromide  on, 

Trans.,  202. 

dihaloid    derivatives    of,    Teans., 

378. 

sulphinic  compounds   of,  Teans., 

666. 

trichloromethylsulphinate,  Teans., 

667. 

Thiocarbamides,  action  of  bibasic  acids 
on,  489. 

Thiocarb-o-amidophenol,  477- 

Thiocarbimides,  aromatic,  additive  pro- 
ducts of,  581. 

molecular   refractive    energies    of, 

754. 

Thiocarbonyl  chloride,  action  of  chlorine 
on,  Teans.,  272. 

tetrachloride,  action  of  chlorine  on, 

Teans.,  273. 

action  of,  on  alcohol,  Tbans., 

274. 
Thiocyanates,  effects  of,   on  vegetation 
and  fermentation,  519. 

molecular    refractive    energies  of, 

754. 

organic,     action    of    chlorine    on, 

Teans.,  268. 
Thiocyanic    acid,    action    of  acids  on, 
1025. 

and    its    compounds    with 

ethers  and  alcohols,  789. 

estimation  of,  1144. 

Thiodiglycol  chloride,  228. 
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Thiodiglycol  compounds,  228. 

Tliiodimethylaniline,  723. 

Thiodiplienylamine,  synthesis  of,  245. 

Thioformaldehyde,  derivatives  of,  27. 

Thiolutidine,  920. 

Thiometaformaldehyde,  27. 

Thiomethyluracil,  128. 

Thiomethyluracilacetic  acid,  128. 

Ttiiomolybdates,  reduction  of.  111. 

Thiophen,  bye-products  of  the  manu- 
facture of,  805. 

• -green  and  its  derivatives,  481. 

-group,  921. 

in  aniline,  471. 

series,  synthetical  investigations  in, 

238. 

a-a-Thiophendicarboxylic  acid,  237. 

Thiophendicarboxylic  acid,  921. 

a-Thiophenic  acid,  362. 

reduction  of,  471. 

relation  of,  to  the  normal  thio- 

phencarboxylic  acids,  129. 

i8-Tliiophenic  acid,  derivatives  of,  237. 

Thiophthalic  anhydride,  951. 

Thiosulphate,  errors  connected  with  the 
estimation  of  iodine  with,  688. 

• reactions,  689. 

Thiosulphates,  decomposition  of  by 
acids,' 883. 

double,  Teans.,  38. 

new  reaction  for,  297. 

Thiosulphonates,  aromatic,  containing 
bivalent  alkyl  radicles,  and  the  pro- 
ducts of  their  reduction  with  hydro- 
gen sulphide,  953,  954. 

Thiosulphuric  acid,  detection  of,  in  a 
mixture  of  alkaline  salts,  297. 

Thio-^-toluidine  and  its  derivatives, 
472. 

Thio-^-tolylthiocarbamide,  473. 

1  :  2-Thioxen,  1101. 

Thioxen  (meta-)  and  its  derivatives,  921. 

Thomas-slag.     See  Basic-slag. 

Thomsonite,  lamellar,  350. 

Thorium  chloride,  vapour- density  of, 
704. 

equivalent  and  atomic  weight  of, 

704. 

phosphorescence  of,  10G8. 

silicates,  1016. 

sodium  phosphates,  1017. 

Thulium  and  erbium,  phosphorescence 
of,  1068. 

Thymol,  chloro-  and  bromo-,  cymene 
from,  37. 

oxidation  of,  241. 

Thymoquinol,  /3-bromo-,  720. 

o-chloro-)8-brorao-,  720. 

oxidation  of,  1035. 

Thymoquinols,  o-chloro-,  720. 

Thymoquinone-oxime,  41. 

Thymoquinones,  a-  and  j3-chloro-,  720. 


Thymoquinones,  isomeric  chloro-  and 
bromo-,  720. 

Tliymyl  ethyl  carbonate,  38. 

TigHc  acid,  and  its  derivatives,  29. 

Tin  and  platinum  metals  crystalline 
alloys  of,  779. 

estimation  of,  in  alloys,  304. 

See  also  Stannic. 

Titanic  acid,  estimation  of,  1064. 

anhydride,  colour  reactions  of,  304. 

oxide,  action  of  carbon  tetra- 
chloride on,  329. 

hydrated,  337. 

Titanium,  14. 

bisulphide,  15. 

carbide  in  pig-iron,  703. 

di-,  tri-,  and  tetra-chlorides,  388. 

monosulphide,  15. 

physical  constants  of,  778. 

sesquisulphide,  15. 

tetrachloride,  337. 

Tolane,  ^-dinitro-,  152. 

Toludiquinoyltetroxime  and  its  anhy- 
dride, 809. 

Toluene,  action  of  heat  on  the  vapour 
of,  572. 

action  of  methylene  chloride  on, 

in  presence   of    aluminium    chloride, 
1102. 

and  ethylene,  action  of  heat  on  the 

mixed  vapours  of,  572. 

chlorination  of,  362. 

o-chloro-,  362. 

o-cyano-,  1035. 

a-  and  j8-dichloro-,  363. 

fiuoro-,  130. 

nitrochloro-,  363. 

nitro-/3-dichloro-,  363. 

tetrasulphide,  923. 

Tolueneazimidotoluene,  731. 
Toluene-o-azodiethylaniline,  p-acet- 

amido-,  41. 
Toluene-o-azodimethylaniline,      jp-acet- 

amido-,  41. 

^-amido-,  41. 

Toluene-j9-azodimethylaniline,       o-acet- 

amido-,  41. 

o-amido-,  41. 

Tolueneazodimethylaniline,^-azophenol, 

41. 

^-azo-/3-naphthol,  41. 

Tolueneazo-o-naphtliol,  ortho-  and  para-, 

and  their  derivatives,  55. 
Tolueneazo-jS-naphthol,  ortho-  and  para-, 

and  their  derivatives,  55. 
Tolueneazoresorcinol  (para-),  664. 
Toluene-jo-diazoconine,  137. 
Toluene,  p-,  m-,   and  o-diazopiperidide 

and  their  nitro-derivatives,  137. 
Toluenedisulplionic  acids,  264. 

the  six  isomeric,  492. 

Toluenes,  chloronitro-,  1034. 
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Toluenesulplionie     acids      (meta-      and 

para-),  and  their  derivatives,  263. 
Toluic  acid,  bromonitro-,  37. 
Toluic  acid  (meta-),  724. 
Toluic  acid  (ortho-)  and  its  derivatives, 

945. 

bromo-,  240. 

acids,  bromo-,  668. 

Toluidine,   chloro-,  and  its  derivatives, 

363. 
Toluidine  (para-),  citric  acid  derivatives 

of,  40. 

(ortho-  and  para-)  compounds  of, 

with  cupric  cliloride,  472. 

(para-),  hydrate,  134. 

Toluidines,  chloro-,  1034. 

(ortho-  and  para-),  separation  of, 

576. 

Toluidinesulplionic  acids,  separation  of, 

146. 
Toluidodibromopropionitrile,      a-ortlio- 

and  o-para-,  143. 
Toluidopropionic  acid  (ortho-),  260. 
Tolunaphthazines,  isomeric,  constitution 

of,  591. 
Tolunitrile,  bromo-o-,  66S. 
o-Toluphosphinic   acid   and  its   deriva- 
tives, 825. 
Toluquinol  and  its  chloro-  and  bromo- 

derivatives,  1036. 
Toluquinoue  and  its  chloro-  and  bromo- 

derivatives,  1036. 
Toluylene-blue,  139. 
Tolujlenediamine,  o-aceto-w-,  41. 
Toluylenediamine     (ortho-),    action    of 

ethyl  acetoacetate  on,  247. 
Toluylenediamine    (mela-para-),   action 

of  monatomic  aldehydes  of  the  fatty 

sei'ies  on,  816. 
Toluylene-dithiourethane  (meta-),  367. 
Toluylene-red,  139. 
Toluylene-thiocarbamide     (ortho-     and 

meta-),  367. 
Tolylacetic  acid  (para-),  949. 
Tolylbenzene,  a-bromo-,  Trans.,  87. 

derivatives  of,  Tbans.,  87. 

o-  and  )8-dibromo-,  Tkans.,  89. 

Tolylbenzoic  acid,  ^-dibromo-,  Teans., 

90. 
Tolylcarbamide,  di-o-chloro-m-,  810. 
Tolyldichlorobenzoic  acid,  832. 
Tolyldiphenylpyrroline,  736. 
Tolylethylamide  (para-),  358. 
Tolylglycine,  nitro-,  salts  of,  383. 
Tolylglyoxylic   acid    (para-),   826,   948, 

949. 
Tolylhydraziueacefcone  (para-),  956. 
Tolylhydrazinepyruvic  acid  (ortho-  and 

para-),  956,  957. 
Tolylliydroxyacetic  acid  (para-),  949. 
Tolylraethamide  (para-),  358. 
Tolyl-)8-uaphthylamine  (para-),  592. 


Tolylnitrotoluenesulphazide,  nitro-,  723. 
Tolylphthalamic  acid    (ortho-)    and   its 

methyl-derivatives,  586. 
Tolylphthalimide  (ortho-),  586. 
Tolyl-/8-propionic  acid  (para-),  827. 
Tolylpyrrolinedibenzoic     acid     (para-) , 

736. 
Tolylthienyl  ketone  (ortho-),  238. 
Tolylthiocarbamide,  di-o-chloro-m-,  810. 
Toly!thiocarbi;mide  oxide  (p-ira-),  581. 
Tolyltoluenesulphazide  (ortho-),  723. 
Topazfrom  the  Thomas  range,Utah,  453. 
Torpedo,  chemical  studies  on,  1128. 
Torpedo-raucin,  1128. 
Tortoise,  urine  of  the,  170. 
Tourmaline,   black,  from   North   Caro- 
lina, 118. 
Trachyte-dolerites    of   the    Yogelsberg, 

904. 
Trachytic  rocks  from  the  island  of  San 

Pietro,  904. 
Trialkylpyridines,  symmetrical,  oxidation 

of,  378. 
Trianisylarsine,  367. 
Triauramine,  112. 
Triazobenzenesulphonic  acid  (para-)  and 

its  derivatives,  817. 
Triazonaphthalenesulphonic  acid  and  its 

derivatives,  818. 
Tribenzoylisodulcitol,  907. 
Tribenzylbenzoxyammonium         iodide, 

246. 
Tribenzylhomo-o-phthalimide,  1112. 
Tribrassidin,  233. 
Trichloromethylsulphonylthiocarb- 

amide,  Teans.,  669. 
Tricresylcyanurate,  o-,  p-,  and  m-,  1033. 
Tridymite,  artificial  production  of,  559. 
Trierucin,  1030. 
Triethyl  carbinol,  353. 

cliloraurophosphite,  227. 

cyanuride,  1024. 

formate,  911. 

Trietliylbenzylphosphonium  salts,  action 

of  heat  on,  1106. 
Triethylhomo-o-phthalimide,  1111. 
Triethylniethylammonium     pent-     and 

hept-iodides,  910. 
Trieugenyl  cyanurate,  1033. 
Trihydrauryl  amine,  112. 
Trihydroxymethylanthraquinone     from 

Drosera  Whittakeri,  Thans.,  373. 
Trihydroxypyridine    [2  :  4  :  6J   and  its 

derivatives,  155. 
■         anhydride  of,  156. 
Trihydroxyxanthogallol,  925. 
Triisobutylamine  platinochloride,  461. 
Trimesic  acid,  synthesis  of  ethereal  salts 

of,  492. 
Trimethyl  cliloraurophosphite,  227. 
Trimothyl-a-anndobutyrobetaine  and  its 

derivatives,  792. 

4^2 
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Trimethylamine,  source  of,  in  ergot  of 
rye,  394. 

Trimetliylantliracene,  941. 

Trimethylanthragallol,  593. 

2,  4,  5  Trimethylbenzoyl-)3- propionic 
acid,  827. 

Trimethylbismutliine,  802. 

Trimethyldipiperidyl,  162. 

Trimethylene  bromide,  action  of,  on  the 
sodium  compounds  of  ethylic  aceto- 
acetate,  benzoylacetate,  jt?-nitroben- 
zoylacetate,  and  acetonedicarboxylate, 
32,  TiiANS.,  702. 

iodide,  Trans.,  12. 

Trimethylenedicarbanilic  chloride  and 
anilide.,  578. 

Trimethylenedicarboxylic  acid,  Teaks., 
849. 

Trimethylenediphenyldiamine,  action  of 
carbonyl  chloride  on,  577. 

and  its  derivative,  577. 

Trimethylenediphenylcarbamide,  577. 

Trimethylene-a-tetramethylenedipyrro- 
line,  273. 

Trimethyleneti'icarboxylic  acid,  consti- 
tution of,  468. 

Triraethylethylammonium  enneaiodide, 
910. 

Trimethylethylene,  action  of  nitric  per- 
oxide on,  Paoc,  109. 

Trimethylhomophthalimide  and  its  de- 
rivatives, 726. 

Trimetliylindole  [1'  :  2'  :  3'],  149. 

Trimethylnaphthalenc,  841. 

Trimethylphenylpyrazoline,  933. 

Trimethylpropylammonium  hydroxide 
and  iodide,  461. 

Trimethylpyrroline,  275. 

Trimethylthiophen,  921. 

Trimethyltricoumaric  acid,  830. 

Trimethyltricoumarin,  830. 

Trinaphthyl  cyanurates,  a-  and  /3-,  1034. 

Tri-^-nitrophenyl  eyanurate,  1033. 

Triphenetyiarsine,  367. 

Triphenylammeline,  a  third,  662. 

Triphenylbisnmthine,  368. 

dibromide,  368. 

dichloride,  368. 

Triphenylcarbinoldicarboxylic  acid,  267. 

a-Triplienylguanidine,  a  physical  pe- 
culiarity of,  366. 

Triphenylmelamine,  663. 

formula  of,  650. 

Triphenylmethane-derivatives,  836. 

description    and    measurement   of 

tlie  spectrum  of,  Tkans.,  162. 

■ w-nitro-,  44. 

Triphenylmethanecarboxylic  acid,  267. 

Triphenylmethyl  bromide,  action  of,  on 
ethyl  sodomalonate,  Tkans.,  224. 

/3-Triphenylpropionic  acid,  671. 

and  its  salts,  Teans.,  226. 


Triphenylpyridine,  599. 

Triphenylpyrroline  [1:2:5],  736. 

Triphenylthiammeline,  662. 

Trithiovaleraldehyde,  462. 

Trithymyl  eyanurate,  1034. 

Tri-^-xjlylmethane,  942. 

Trona,  1021. 

artificial  production  of,  771. 

Trop£Eolin  O,  description  and  measure- 
ment of  the  spectrum  of,  Teans., 
182. 

000,  description  and  measure- 
ment of  the  spectrum  of,  Teans., 
184. 

Tropine,  constitution  of,  740. 

Trypsin,  digestion  of  fibrin  by,  1130. 

in  urine,  69. 

Tungsten,  14. 

atomic  weight  of.  111. 

Tungstic  acid,  separation  of  phosphoric 
acid  from,  866. 

Turkey-red  oil,  914. 

TurnbuU's  and  Prussian  blues,  compo- 
sition of.  Trans.,  644. 

Turquoise  from  New  Mexico,  116. 

from  the  Kirghise  Steppes,  1021. 

Tuscany,  minerals  from,  19. 

Tyrosine,  relation  of,  to  hippuric  acid, 
1133. 


u. 


Ultramarine,  action  of  carbonic  anhy- 
dride on,  774. 

formation    of,   in    the    web    way, 

110. 

Uracil,  nitro-,  128. 

metallic  derivatives  of,  920. 

Uracilcarbamide,  nitro-,  920. 

Uracilcarboxylic  acid,  nitro-  and  amido-, 
128. 

acids,  amido-  and  bromo-,  920. 

Urao,  artificial  production  of,  771.  *" 

Urea  and  uric  acid,  excretion  of,  from 
the  human  system,  856. 

behaviour  of,  in  soils,  524. 

behaviour  of  quinol  with,  514. 

estimation,  1001. 

estimation  of,  in  human  urine  with 

sodium  hypobromite,  90. 

Hiifner's    method   of    estimating, 

90. 

Yolumetric  estimation  of,  1145. 

See  also  Carbamide. 

Ureometer,  310. 

Uric  acid,  estimation  of,  621. 

place    of    origin   of,    in    the 

animal  organism,  388. 

series,  synthesis  of  com- 
pounds of,  919. 

solubility  of,  919. 
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Uric  acid,  synthesis  and  constitution  of, 
918. 

Urinary  pigments,  1133. 

Urine,  behaviour  of,  with  quinol,  514. 

creatinine  in,  513. 

detection    of    albumin    in,    1003, 

1150. 

determination  of  hippuric  acid  in, 

535,  1001. 

diabetic,   active   ]3-hydroxybutyric 

acid  in,  290. 

hydroxybutjric  acid  in,  464, 

857. 

reducing  substance  in,  513. 

estimation  of  nitrogen  in,  863. 

human,    estimation    of     urea    in, 

with  sodium  hypobromite,  90. 

is  free   acid   contained   in  ? 

986. 

mucin  in,  390. 

normal,  albumin  in,  390. 

of  the  tortoise,  170. 

pathological,  occurrence  of  reduc- 
tion products  of  hsematin  in,  1127. 

peptones  in,  188. 

quantitative  estimation   of    oxalic 

acid  in,  401. 

reactions  for  distinguishing  be- 
tween chrysophanic  acid  and  santo- 
nin colouring  matters  in,  406. 

separation  of  globulin  from  albu- 
min in,  406. 

sugar  in,  1060. 

trypsin  in,  69. 

xanthine-derivatives  in,  739. 

Urns,  ancient,  analyses  of,  218. 

Urobilinoidin,  1127. 

Utah,  rare  copper  minerals  from,  19. 

Uvinone,  658. 


Valeric  acid,  y-amido-,  463. 

preparation  of,  1028. 

Valerolactone,  action  of  phenylhydr- 
azine  on,  490. 

Vanadates,  1018. 

alkaline,  639,  705. 

— ' —  ammoniacal,  899. 

arsenates  and  phosphates,  ana- 
logous. Trans.,  94. 

metallic,  898. 

of  the  alkaline  earths,  339. 

organic,  Trans.,  751. 

Vanadic  acid,  estimation  of,  691. 

reactions  of,  896. 

anhydride,  colour  reactions  of,  305. 

Vanadinite,  crystallised,  from  Arizona 
and  New  Mexico,  347. 

Vanadium,  detection  and  estimation  of, 
in  minerals,  690. 


Vanadium,  extraction  of,  from  iron  ores, 

449. 
Vanillin,  preparation  of,  from  w-chloro- 

j9-nitroh^nzaldehyde,  483. 
Vanillinoxjacetic  acids,  259. 
Vapour-densities,  apparatus   for    deter- 
mining, 431,  632,  882. 

determination  of,  695. 

of  phosphorus,   arsenic,  and 

antimony  at/ a  white  heat,  888. 
density,    determination  of  the,    of 

high  boiling  substances  under  reduced 

pressure,  882. 
determinations,        apparatus 

for,  695,  765. 

of  zinc,  218. 

Vapour-pressure,  influence  of  change  of 

condition  from  the  liquid  to  the  solid 

state  on,  430. 
Vapour-tension,  measure  of  the  chemical 

attraction  of  water  of  crystallisation 

derived  from,  436. 
of     ethereal     solutions,     iu' 

fl.uence  of  concentration  on,  631. 
of  sodium  acetate  solutions 

322. 
of  water  from  salt  solutions 

321. 
Vapour-tensions,  apparatus  for  measur 

ing,  207. 

of  ethereal  solutions,  207. 

ofsaturated  solutions  of  salts 

relations    to    efflorescence   and    deli 

quescence,  208. 
Vapours,  electrical  conductivity  of,  4. 
Vaselin,  456. 
Vegetable  tissue,  presence   of   albumin 

in,  407. 
Vegetation,  effects  of  thiocyanates  on, 

519. 
Velocity  of  chemical  reactions,  697. 
Vesuvius,  minerals  from,  17. 
Victoria  yellow,  colour  reactions  of,  624. 
Villarsite  from  Traverselle,  351. 
Vinceloxicum    officinale,    active   princi- 
ples of,  377. 
Vine  leaves,  physiological  rdle  of,  685. 
Vinyl   chloride,  action  of  ammonia  on, 

793. 

oxide,  1089. 

sulphide,  1089. 

Vinjlbenzoic     acids,     o-trichloro-    and 

o-dichloro",  955. 
Vinylphenol  dibromide,  bromo-jp-,  1110. 
a-Vinylpyridine,  737. 
Violan  from  Piemont,  784. 
Virus,  zymotic,  and  fermentation,  292. 
Vitellin,  products  of  digestion  of,  286. 
Vitelloses,  286. 
Volatilisation   of    dissolved    substances 

during  the  evaporation  of  the  solvent, 

211. 
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Volcanic  ash  from  Cotopaxi,  occurrence 

of  silver  in,  454. 
fragments  from  the  Lake  of  Brac- 

ciano,  21. 
Volcanoes,  origin  of  hydrogen  chloride, 

sulphurous  anhydride,  and   iodine  in 

the  gases  of,  643. 
Voltaic  action,  theory  of,  417. 
■ combinations,    new     class     of,    in 

which  oxidisable  metals  are  replaced 

by  alterable  solutions,  Teans.,  672. 
Volume,  change  in,  during  the  formation 

of  metallic  oxides,  1073. 
changes  in,  accompanying  solution, 

436. 
Volumes,  law  of,  in  chemistry,  99. 
• molecular,  influence  of  double  and 

ring  linking  on,  545. 


w. 


Water  analysis,  1141. 

bacteriological     examination     of, 

619. 

changes  induced  in,  by  the  develop- 
ment of  bacteria,  615. 

colorimetric  determination  of  ni- 
trites in,  533. 

determination  of  sulphuric  acid  in, 

862. 

estimation  of  carbon  in  the  organic 

constituents  of,  184. 

estimation    of     formic    acid    and 

organic  matter  in,  1000. 

estimation  of  nitrates  in,  by  means 

of  aluminium,  184. 

expansion  and  compressibility  of, 

695. 

from  an  artesian  well  in  the  Tu- 
nisian Chotts,  455. 

from  Flitwick,  1087. 

from  the  hot  springs  of  Wies- 
baden, 352. 

from  the  spring  at  Oued  Eef,  455. 

from  the  wells  of  Zemzem,  455. 

liquid,  influence  of,   in  promoting 

the  interaction  of  hydrogen  chloride 
and  iodide  on  exposure  to  light,  Trans., 
806. 

mineral,  from  Woodhall  Spa,  occur- 
rence of  free  iodine  in,  221. 

of  Schiitienhof-Quelle,  Wies- 
baden, 647. 

• natural,    determiination  of  organic 

matter  in,  533. 

' of  a  saline  lake  near  the  Stoliipin 

mineral  springs,  648. 

of   crystallisation,    amount  of,  in 

certain  salts,  766. 

— — measure  of  the  chemical  at- 


traction of,  derived  from  the  vapour- 
tension,  436. 
Water,  rain-,  at  Cirencester,  amount  of 
chlorine  in,  Tkans.,  92. 

at    Eothamsted,     chlorine, 

sulphuric  anhydride  and  ammonia  in, 
Trans.,  501. 

Water-gas,  composition  of,  1078. 
Waters,      drainage-,     composition      of, 

Trans.,  506. 
estimation   of  organic  carbon  and 

nitrogen  in,  619. 

mineral,  from  Java,  224. 

from  Servia,  648. 

river-,  of  La  Plata,  786. 

sulphuretted,  of  Olette  (Pyrenees 

Orientales),  710. 

well-,  determination  of  nitrates  in, 

691. 

of    Harpenden,    study    of. 

Trans.,  500. 

Waxes,  sp.  gr.  and  other  characters  of, 

186. 
Weight  of  drops  and  their  relation  to 

the  constants  of  capillarity  and   the 

capillary  meniscus  angle,  210. 
Well-waters.     See  Waters. 
Wheat,    loss    occasioned    by    improper 

methods  of  pickling,  293. 
Willemite,  artificial  production  of,  345. 
Wine,  detection  of  aniline  colours  in, 

n47. 

detection  of  cane-sugar,  glucose,  and 

dextrin  in,  692. 

estimation  and  detection  of  alum- 
inium in,  690. 

estimation  of  glycerol  in,  86,  184, 

306. 

from  raspberries  and  strawberries, 

292. 

red,       detection       of      artifically 

coloured,  91,  187. 

Wines,  estimation  of  glycerol  in,  184. 

estimation  of  solid  matter  in,  87. 

Wollastonite  from  Sardinia,  709. 

Wood  in  paper,  estimation  of,  620. 


Xanthine-derivatives  in  urine,  739.  ] 

Xanthocreatinine,  formation  of,  in  the     \ 

organism,  613.  > 

Xantho-rhodium  bromide,  115.  '^ 

chloride,  115.  ; 

dithionate,  115.  1 

hydroxide,  115.  | 

nitrate,  114. 

oxalate,  115.  i 

platinochloride,  115.  ; 

silicofluoride,  115.  i 


sulphates,  1L5. 
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Xenotime  from  North  Carolina,  118. 
Xenylenedihydropyraziiie,  493. 
Xeronic  acid,  synthesis    of,  from  a-di- 

bromo-normalbutyric  acid,  917. 
Xylene,  diamido-^  668. 
meta-,  action  of  methylene  chloride 

on,  in  presence  of  aluminium  chloride, 

1102. 

ortho-,  oxidation  of,  240. 

Xyleneazoresorcinol,  820. 
Xylenol,  jo-araido-,  668. 

ethers,  heat  equivalent  of,  428. 

Xylidinesulphonic  acid   (meta-),  consti- 
tution of,  382. 
Xylorcinol  (meta-),  39. 
XylorcinolcarboxyHc  acid  (meta-),  39. 
Xyloquinol  (para-),  oxidation  of,  1035. 
Xyloquinonedioxime  (para-),  668. 
Xyloqninoneoxime  (para-),  667. 
Xyloyldiphenylamide,  935, 936. 
Xylyl  ethyl  ketone,  para-,  253. 

phenyl  carbinol,  o-,  m-,  and  p-,  941. 

phenyl  ketone,  o-,  m-,  and  p-,  941. 

phosphorous  compounds,  824. 

Xylylamines    from     xyienols,    primary 

and  secondary,  664. 
Xy  1  vl-^-cymylphenylmethane      (para-) , 

942. 
Xylylene  oxide,  tetrachloro-,  832. 
Xylylglyoxylic  acid  (ortho-),  826. 
Xylyl-/3-ketonic  acid  (para-),  253. 
Xylyl-7-ketonic  acid  (para-),  827. 
Xylylphosphinic  acids,  a-m-   and  ^-m-, 

825. 
Xylylphosphochloride  [1.3.4],  824. 


Y. 


Yeast,  elliptical,  products  of  fermenta- 
tion of  sugMr  by,  714,  746. 

Ytterbium,  phosphorescence  of,  1068. 

Yttria,  phosphorescent,  sharp  line  spec- 
trum of,  1070. 

spectra  of,  1066. 

purification  of,  13. 


Zinc-blende,  black,  of  Freiberg,  451. 
bloom,  and  fibrous,  from  Carinthia, 

1021. 

chlorides,  ammonio-,  551. 

containing  lead,  action  of  acids  on, 

1074. 
corrosion  of,  by  ammonium  chloride 

and  potassium  nitrate,  889. 

determination  of,  689. 

-dust,  valuation  of,  301. 

effect  of,  redistillation  on,  446. 

-eisen,  550. 

electrolytic  estimation  of,  1000. 

equivalent  of,  comparison  of,  vrith 

that  of  hydrogen,  Tkans.,  854. 

estimation   of,  as   pyrophosphate, 

398. 

ferrite,  557. 

manganese    ammonium    sulphate, 

Peoc,  53. 

microchemical  test  for,  300. 

nitrate,  basic,  1080. 

powder,  titration  of,  865,  1000. 

valuation  of,  80. 

residues    obtained    from,    by    the 

action  of  acids,  894. 
separation    of,   from  iron,  cobalt, 

and  nickel,  182. 

sulphate,  Tbans.,  681. 

sulphide,      phosphorescence       of, 

1068. 

titration  of,  with  iodine,  301. 

vapour,  density  of,  218. 

Zincite,  artificial  production  of,  345. 
crystallised,    from    Stirling     Hill, 

New  Jersey,  343. 
Zinkenite  from  Arkansas,  782. 
Zirconium,  896. 

crystalhsed  compounds  of,  778. 

sodium  phosphates,  1017. 

Zirconyl  compounds,  778. 
Zymogluconic  acid,  468. 
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ERRATA.  1 

Vol.  LII.  | 

"  a-/3-dimethylglycidic  acid"  read  "  o-j8-dimetbyl-  \ 

glyceric  acid."  i 

"  paratoluene-jS-naphthor'  „        "  paratoluene- I 

azo-;8-naphthol."  j 

"  Mansfield  "  read  "  Mansfeld."  j 

" /3-methylacetopentatJiienone  "    read    "^-methyl- j 

pentathienone."  i 

"  Bunsen-pump"  read  "water-pump." 
"  no  ozone  is  produced,"  read  "  ozone  is  produced  ; 

in  large  quantities."  ', 

"  SnCl2,2PbO,5H20,"  read  "  SrCL,2PbO,5H20."    , 
"  diisobutyl,"  „      "  diisobutylamine."       I 

"  Methyl   bromisopropyl   oxide,"   read   *'  Methyl  \ 

bromisopropylphenyl  oxide."  | 

"  melts  "  read  "  boils." 
"  Lawes,  G-ilbert  and  Warington,"  read  "  Lawes  i 

and  Grilbert."  j 

"  Pseudomorphite,"  read  "  Pseucl ophite."  i 

"  paratolylcarbimide,"    read    "  paratolylthiocarb-  ! 

imide."  | 

"  adheres  to  the  statement  he  previously  made,  that  ; 

cholic  acid  does  not  give  an  acetyl  compound,"  j 

read   "  finds  that  the  product  of  the  action  of  | 

acetic  anhydride  on  cholic  acid  yields  an  acetate  ■■. 

when  boiled  with  alcoholic  potash."  ' 

*'  )3-naphthalthiamide,"       read      "  j8-naphthylthi-  j 

amide." 
"phenyl,"  read  "phenol."  ' 

"  Paradiazoazoimide,"   read   "  Paradiazoazotoluen- 

imide." 
"  B.  Claassen,"  read  "  E.  Claassen."  ] 

"Fredrich,"  „     "Friedreich."  - 

"a"  read  ")3." 


RA 

log^" 


t/ 

S 

RA 

V  -  t\ 


\dt)v 


read 


,,            fMutually  transpose  paragraphs:—  "  The  present  re- 
bottom,!      search unless  the  value  of  a  be 

I       altered :"    and      "  Put    x  = in 

top,         L     several  cases." 
.,  for  "  dv  —  d{pvy*  read  "  dv  +  d{pv)." 

bottom,     „    "  100°"  „     "  -  100°." 

top  „    "  204 "  „     "  240." 

,,  delete  "  alkyl." 

for  "produce"  „     "produced." 

„     "  found "  „     "  ground." 

„     "16  grams"  „     "  260  grams." 

,,     "  Puniphuston "    „     "  Pumpherston." 
„     "  Glycosuric    acid    contains    neither  oxygen   nor 
nitrogen,"    read     "  Glycosuric     acid    contains 
oxygen  but  not  nitrogen." 
„     "  Shaelinger,"  read  "  Schelinger." 
„     "Wayl,"  „      "Weyl." 

,,     "  A.  Liebermann,"  read  "  L.  Liebermann." 


bottom, 

top 
bottom. 


top 
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